-1 - NEUROLOGICALLY-ACTIVE COMPOUNDS The present invention relates to neurologically-
active compounds, processes for their preparation and 5 their use as pharmaceutical or veterinary
agents, in particular for the treatment of neurological conditions, more specifically neurodegenerative
conditions such as Alzheimer's disease. 10 BACKGROUND All references, including any patents or
patent applications, cited in this specification are herebyl incorporated by reference. No admission is
made that any reference constituteg pfighatc | ta AiSfuasiep vt theylipdelgrances states what their
authors assert, and the applicants mwgemrézrreng?rrrem and pertinency of the
cited documents. It will be clearly understood that, although a number of prior art publications are
referred to herein, this retesepce=dees 20 mot constitutecdrn admissiom that any @f tdseydocuments
forms part of the commen geperal knawledgs in the artein, Australia ot inpany, other copptry. The life

span is thought to be biologically fixed for each species, and the length of the human life span is 25

uncertain, bat may'fe ip 161203 aPE SIRCE Hife" expeStandy has 1ien Sighifichntly irthis century, the
elderly are an ingreasing ségmehnt of dbepsmdatiors rando theiehealthrgareaneedsrwill toatisue to grow
for decades. Althaugh negaal aging is ¢hatacterizeddemedest 304gduetionsdndhe mass and volume
of the human braérl,zﬁgiichergag bgidsueatgethe atrophy and/or death of brain cells, these changes are
far more profound n the Braing’ o paﬁents ‘who succumb to a neurodegenerative condition. Most of
these conditions are sporadic (i.e., not due to 35 genetic mutations) and of unknown cause, but
hundreds af odiffeseokoritatioms in many genes have been shown to cause familial (inherited) variants
of several neurodegenejative,

eferences, including any patents or patent
applications, cited in this specification are hereby
incorporated by reference. ©No admission is made that any
reference constitutes prior art. The discussion of the

15 references states what their authors assert, and the
applicants reserve the right to challenge the accuracy and
pertinency of the cited documents. It will be clearly
understood that, although a number of prior art
publications are referred to herein, this reference does

20 not constitute an admission that any of these documents
forms part of the common general knowledge in the art, in
Australia or in any other country.

The life span is thought to be bioclogically fixed for

each species, and 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 succumb 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) wvariants of several neurodegenerative

conditions. Many of the dozen or more genes that harbor



conditions. Many of the dozen or more genes that harbor - 2 these mutations were discovered in the
guest to determine the genetic basis of neurodegenerative conditions just in the last ten years.
Neurodegenerative conditions evolve gradually after a long period of normal brain function, 5 due to
progressive degeneration (i.e., nerve cell dysfunction and death) of specific brain regions. Since
symptomatic expression of disease occurs when nerve cell-loss exceeds a "threshold" for the

continuing function {e.g., memory, moyemeny performed by; the affected brain 104egion, the actual
onset of brain degeneration may precede clinical expression By many years. Intellectlua]fana%igher
integrative cognitive fARIMs bectié Progressivendffpairad Antifterfere Witho Betivities of-daily

living in neurologicat canditions 5 yesulting indemettig<hlke precise prevdlencerof dementia in the

elderly population is,unknowpn. bt may_be 15% of. peple gver 85 years old with 5% seyerely and

10% mildly to moderately demented. The prevalence of severe dementia increases from 1% at 65

years to 4598 at 85'§edrS. PhERE 5 Sie anyLHtSEE bt 3Bmehtia,; bul KiZKEint& s Disease (AD)
accounts for 50%lgEdemehtechpatiehtslowenss yéarsisfcage.cAD is aprineary degenefativeadisease of

the brain. It is chayagterzed by progressive decline gf cegnitive, 25 fugctions,syeh-as memary,

thinking, compre%%nsmn, cal%lﬁgtl%n,\l ngua eéi%ﬁrnlpgrcaagglt%gng%ud eme%[. D%Tgntia is
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diagnosed when these déciines aré sufficient to impair personal activities of dai y ﬁvmg. AD shows an

insidious onset with slow deeETFEtOMOTRE eisehsE BOheeariztoBe Elearly Bffepénthted fromn
age-related normat glegline e eogaitive furations. thie hormal dralipads Jnuch lessy Muebdaake

gradual and Ieadg ﬂm"&iﬂ %i§%t%igt'éessi J@eb%%éggweig&sually after 65 years of age, although
earlier onset is not uncommon. As age . . '
Intellectual and higher integrative cognitive

faculties become progressively impaired and interfere with
activities of daily living in neurological conditions

15 resulting in dementia. The precise prevalence of dementia
in the elderly population is unknown, but may be 15% of
people over 65 years old with 5% severely and 10% mildly
to moderately demented. The prevalence of severe dementia
increases from 1% at 65 years to 45% at 85 years. There

20 are many causes of dementia, but Alzheimer’s Disease (AD)
accounts for 50% of demented patients over 65 years of
age.

AD is a primary degenerative disease of the brain.

It is characterized by progressive decline of cognitive

25 functions such as memory, thinking, comprehension,
calculation, language, learning capacity and judgement.
Dementia is diagnosed when these declines are sufficient
to impair personal 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.



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. - 3 The aetiology of dementia of AD is unclear. There is considerable evidence of a
heritable predisposition for some forms of AD (reviewed in St George-Hyslop, 2000), and the
expression of certain isoforms of ApoE has also been-5 Bnked to a higher risk of AD (Corder et al,
1993; Czech et al 1994). The faxic accumulatign of aluminiu s been ested causative

: h alanela NG > cd 8
agent in AD, although tr%ls ehyap%%ﬁé)sillg) ﬂgs %owgl()eeé?n E%Selﬁ suierslegea?%%%rains o%%l% p%l%ilents
display abnormalC@eposits WHidiT iR XD &rhyidt protemIAD)PARAS KnowhtoBe preSent in the
brains of individualsi@vithcoettaino feamdegenerative diseasesibutr ids hptskoayn MhEther ikisd
symptomatic of aprunderlying, disgasg pracess, of is;actuglly,involved in ghe, aetiology, 15.0f the

disease. For example, some authors believe that the AR deposits may be indicative of a normal brain

defence mechanishiff Which the BraiiT4ttempts o sequesterfiRraB sich deposits ¢ar5d present in
the brains of norafal dddivid84ls . Thékesisteopltatiorcoftad 20iproteld ik whichnieurofibrilldrg ¢angles,
but no amyloid plaguessarepresent indhe braigethiseendition istknoywn: rasitgdopathy. One proposed

approach to AD therapy. is to inhibit production of AR in the brain. Proteolytic ¢leavage of 25 APP by
AR and y-set A S ol (G i X5 G TN TEaed (18 CENE Pt and

Small, 2000). THePefdre ifhiitors bf Bither BREEI G ly-Sedretasesmu} beh of thetaskutié-value.
Alternativelyp a nuapes ofisipidiese have sppwn that cholesterol can influence AR release 30 (Simons

et al., 1998; Hartmann, gBO};SFi%sgglpd%eggl.,pggg%;nlztre%s g%@l.,ﬁggﬁgrigghoﬁ et al., 2001).
individuals with certain neurodegenerative diseases, but
it is not known whether it is symptomatic of an underlying
disease process, or is actually involved in the aetiology

15 of the disease. For example, some authors believe that
the AP deposits may be indicative of a normal brain
defence mechanism, in which the brain attempts to
sequester the AB; such deposits can be present in the
brains of normal individuals. There is a mutation of tau

20 protein in which neurofibrillary tangles, but no amyloid
plaques are present in the brain; this condition is known
as tauopathy.

One proposed approach to AD therapy is to inhibit
production of AB in the brain. Proteolytic cleavage of

25 APP by BACEl and y-secretase generates the full-length AP,
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 AB to cholesterol might prevent AP toxicity by

inhibiting its oligomerization.



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 AR to cholesterol might prevent AR toxicity by inhibiting its
oligomerization. - 4 In an alternative approach, it has been proposed that by unravelling the
proteolytic processing of the amyloid precursor protein (APP), which generates the AR amyloid

monomer, a number of possible thera Ic targets m e 5 possible (Shearman et al.,.2000;. Sinha
et al., 1999), and this a%%roaa%hﬁg ?r(le ﬁﬁ ge%ﬁy%té%éo 518 éﬁnlc'al E(?e\?(la o?pr(krjlgre\tgA%re?’r?p(%sg ?od p?c?lrﬁgte the
clearance of AR REm e BraiA #1ough FmRimTERibY With REX While etficatioud $n atiarsgenic

mouse model forAle {Sehenk etral tk999), (BPRave heaer fourwhtorzavessighiicaft adverse eéffects
(Brower, 2002). It has alsp beensyggesterkthat deppsition of amylgid:like firils may. also;he

important in other neurodegenerative diseases. These include Parkinson's 15 disease, dementia with
Lewy body formdtidnS mutiple "8/t Hrophy 2haterhBd8n-Shatl disehsé; land ditfldd LAWY body
disease. One of theicorapatingetheofies ohthenaetioldgy eftAbDeiscthattherdatssative step(s) lies within
the pathway of 28-theiintraesrebral biagenesis and accumpulation of thesAR-amyloideprogein (see
recent reviews b)é elliggaZOO%h ngr uthi%gn etnzil.Z aZQO%' B%Eth%%l). Vh%owfé/er, %% ng% no %rugs or
agents which targe Shis pa]tﬁwayﬂav een emonstlraﬁlad tothave d lasting effect on mod?fil/lng the 25
clinical expressiohrofahé Biseagervrin prelenting & Lameliofling tré deslirtinfdoghth@) function
associated1 with Rawedegenerative disasdersy inchiding Alzheimerswdiseases Ackurther hypothesis is

that AD is caused(g%t/]]%r, 2002) .

It has also been suggested that deposition of
amyloid-like fibrils may also be important in other
neurodegenerative diseases. These include Parkinson’s

15 disease, dementia with Lewy body formation, multiple
system atrophy, Hallerboden-Spatz disease, and diffuse
Lewy body disease.

One of the competing theories of the aetiology of AD

is that the causative step(s) lies within the pathway of

20 the intracerebral biogenesis and accumulation of the A
amyloid protein (see recent reviews by Selkoe, 2001;
Beyreuther et al., 2001; Bush, 2001). However, to date no
drugs or agents which target this pathway have been
demonstrated to have a lasting effect on modifying the

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 Cu?' 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 zZn®’ (Lee et al., 2002). It has also
been suggested that redox-active Cu%FAB interactions can
generate H,0, from O, (Huang et al., 1999). Both Cu®’" and



30 toxic accumulation of AR 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 Zn2+
and Cue’ ions interact with AD, aggregation of AR into fibrils and plaques occurs (Atwood 35 et al.,
1998); confirmed by recent data from animals deficient in synaptic Zn2+ (Lee et al., 2002). It has also
been suggested that redox-active Cue+-AD interactions gan generate H202 from 02 (Huang et al.,

1999). Both Cuszbgﬂq A 5,4Zn2t have been shownto af e%ﬁ_ﬁg%@ 8{11%@%%%% interactions (Curtain
et al., 2001). The brain Is an organ that concentrates metal ions and recent evidence suggests that a
breakdown in met&it 5 mtecstasid praysa Britical fdie in alfatikty of age related neurodegenerative

d@seases. Co_mmon feam}_*e:s @frﬂie_seidise_asesdqalmdékthe_depnsieﬁommmsfoidadaproiejns(ea_ch _
disease has its own specificamyloidiprotein).and sybstantial cellylar damage asp frsultof oxidative

10 stress. Indeed data is now rapidly accumulafing that metallochemical reactions could emerge as

the common® dentiiRatrtiderying amfiofdogeniciiedrdicyicdt disdrdiers SdciPas 2¥tieimer's
disease, amylotraphie tatérakscierdsis(At S tprion diseases s including 46 CreatzfeldsJakob Disease

(CJD), transmissible spongigfospe eneephalapathies dSE)s cataracts. fmitechiondiiah diserders,
Parkinson's disea(se arpld dHuntin%égnﬁ disease. In these insgances the Qgtholrcgjqci%alrl ggre%tation of a

specific protein is Srao?noteé ?/aa normal rledsoxoavlqcr%ivﬁg o %\Cpr?fhs}’o Sglca environ en&frtlyplfied by

the presence of &aRSitioR etalsCad avalabierediRimfagents IBLishO 2000 (@uki ®pin Chem Biol.
2000 Apr; 4(2):184-93)sA methedei treatmentofiAR using dodochlerehydroxyedineline an antibiotic
g’}'osgfggg"gya; é?eégﬁg%%%%éggékiz gg&'&’é%rﬁ"‘é‘dc%‘m? dip 3 patent Nos. o 3%R23 and

denominator underlying amyloidogenic neurological

disorders such as Alzheimer’s disease, amylotrophic

lateral sclerosis (ALS), prion diseases - including

15 Creutzfeldt-Jakob Disease (CJD), transmissible spongioform
encephalopathies (TSE), cataracts, mitochondrial
disorders, Parkinson’s disease and Huntington’s disease.
In these instances, the pathological aggregation of a
specific protein is promoted by abnormal redox activity in

20 a physiological environment typified by the presence of
transition metals and available reducing agents. [Bush,
2000 (Curr Opin Chem Biol. 2000 Apr; 4(2):184-91)].

A method of treatment of AD using
iodochlorohydroxyquinoline an antibiotic [also known as

25 clioquinol (CQ)], is disclosed and claimed in US patent
Nos. 5,994,323 and 6,001,852 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
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 B12 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).



in US patent application No. 09/972,913 by Bush at al. CQ was withdrawn as an antibiotic in 1970,
because of its 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 B12 deficiency iilrgr\l%geptionaill¥ vulnerable population, and therefore could
be rehabilitated for study?r%q %% i]r:u'caTsetting (Yassiﬁeestua S20%)16 %uéﬁpaandml\ﬁagters, 2001). - 6

However, no in viVeReRaits ffamifY Aibifeld Br i RuRRiF s é Hrovideéd th BiesGershfatos-and Bush
patents. US 5,994,323 dixt|ose’ aldermpositien eomprisingi€CQoand dditaniin B, @nddtsause for the

treatment of "disegases,or,p diserders sespansive-tosGQ agministration whilejrhibiting. detrimgptal side
effects” of CQ. These diseases include AD. US 6,001,852 discloses a method of treatment of AD
using CQ, preferdtly 16G&ther WiRRARMiIN B12 Eoth & 964535 L UE6.601-852 805484t a

dosage of 10-750aigri0per day;sU8s5,2e94,823 sécamnmends Thatsetrdatheertds overc Budag period
CQ should be given, intesmittently, forupitos Sweeks at ajtimedalloved by a-nwash-eut” period of 1-4
vv_eeks. In US ap%Iic%tlion_ 0. 09%97 é%%% Q _jcsoeé%%%i\éel 135?1 rgﬂfgge% 10 i%éeil:r)ns %&3&3@ y to
disaggregate AR ﬁepgsns. Nd other mechanisitof neuro OXicCity is discussed. PCT /05291 by
General Hospital Gétpodration aiseidsesthé Use bt €O Woeembiratidasatespecifid topperand zinc
chelators to promate disspjution of 2amyoid plaguesanddinkibiioniaf amyeichRlague forewation
andjor the produglio of R9S k. A0S 5001852 2130 sugoasic Al A AR oM Soyising CQ
and Vitamin B12 could be used in the
3 weeks at a time followed by a "wash-out" period of 1-4
weeks.
In US application No. 09/972,913 CQ is exclusively
15 referred to in terms of its ability to disaggregate AP
deposits. No other mechanism of neurotoxicity is
discussed. PCT/US99/05291 by General Hospital Corporation
discloses the use of CQ in combination with specific
copper and zinc chelators to promote dissolution of
20 amyloid plaques and inhibition of amyloid plaque formation
and/or the production of ROS by A.
US 6,001,852 also suggests that a composition
comprising CQ and Vitamin B12 could be used in the
treatment of Parkinson's disease; however, in this context
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 AP entities
30 thereby reducing AR toxicity and liberating it for
clearance. The effectiveness of CQ is restricted by its
poor aqueous solubility which limits its oral
biocavailability. 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.



treatment of Parkinson's disease; however, in this context 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 Aa entities 30
thereby reducing Aa toxicity and liberating it for clearance. The effectiveness of CQ is restricted by its
poor aqueous solubility which limits its oral bioavailability. €Q is also known to undergo considerable
conjugative metmd has a history of toxicity as 35 discussed above. The fact that CQ is a
bidentate metal kes necessary the commitment of at least two molecules for every metal

ion captured. 7 - SUMMRFReY Fhe78Senttifartionprovides demean8 ot fitafihg eiroiboikal
conditions includinguthode ghatacterisedihy dihe abnoimal iregctidrobetweenrproteins and rstals. 5

International Patent Puplication yprgggch%o%&%gg ribes heteragyelic compounds having two

fused 6- membered rings with a nitrogen at position 1 and a hydroxy_or mercaﬁﬁécgroup at position 8

with at leastdne ring beiRgEroMmatic PHese dsHpolmis afeisetl %10 Pha SuticaP or veterinary
agents, in particufarsfor thee trelatrhe nofyraurologizap conditiohs,vmore $petifioatigdnéurogenerative
conditions such ag-plzheimerns; diggase. e hayemnavydeveleped betergeycliccompoungshaving two
fused 6-membereq: rirrglg% wailth nitrogen atoms at 15 osilrtliogsw .and Szta farbol_z(y roup at position 4

and a hydroxy gPoup at pcos?tltoon g w?fﬁpboatﬁ r %Ejbe}r?g aromaltltch tﬁrougﬁ&%ﬁe coliective optimization of

one or more of tHee felvikg Propetties: (AF AfetalEhettivhs(ag Trereipafierl défined); 20 (b) aqueous
solubility; (cpreduced-gelbtoxicityal or veterinary agents, in particular for the

treatment of neurological conditions, more specifically
neurogenerative conditions such as Alzheimer’s disease.

We have now developed heterocyclic compounds having
two fused 6-membered rings with nitrogen atoms at

15 positions 1 and 3, a carboxy group at position 4 and a
hydroxy group at position 8 with both rings being aromatic
through the collective optimization of one or more of the
following properties:

a) metal chelation (as hereinafter defined);

20 b) agqueous solubility;

c) reduced cell toxicity;

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



(d) amyloid dispersion properties; (e) membrane permeability appropriate for CNS penetration; and 25
() 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 whith-in some cases leads to enhanced metal
gheu%-hydroxy moiety to favour

chelation propertgas ancg éiemons%rée\te rogrulgtstrate%%vhich.m sk
CNS penetration an%nma er&% of the @ﬁ%ﬁn %5 es%élrase a%%\(ﬁf h?cah r%5|des on the inner surface of

the blood brain bafEt{BBBY 2R not Widhing ¥ be bkhd by'ariy theenf itisPélievedthat the
nature of the substittepissatapositionsD- & 4-and 3AMay be imgostant incentraneing-plaquéng

disaggregation. Itisqreferableshatthese sbstitients, age planapin 3Rderms. Alangrsuhstityents on
the ring system allow both the free ligand and the metal chelate to 5 more effectively interact with, and

disaggregate, th& Pigquiest Actdrding to-theBraSentinvBnticH thefe REFBURIEHT 8 comound of the
formula | R5 X RB1&@uNsRI R2 OH | in which 10 R2 is H or CH2NR'R4 in which R1 and R4 are

independently selected frony Hq ptiona)lysubstinted Gl-6 nvention there is provided

a compound of the formula I

in which

10 R?> is H or CH,NR'R* in which R' and R® are
independently selected from H, optionally substituted Ci_¢
alkyl and optionally substituted Cs_¢ cycloalkyl;

R’ is H; optionally substituted Ci_s alkyl; optionally

substituted C,.;, alkenyl; optionally substituted Cs_¢

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

20 substituted 6-membered aryl or heteroaryl; (CH,).R® in
which n is an integer of 1 to 6 and R® is optionally
substituted C;-4; alkyl, optionally substituted Cs_¢
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 C;-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'°



alkyl and optionally substituted C3-6 cycloalkyl; R3 is H; optionally substituted C1-4 alkyl; optionally
substituted C2-4 alkenyl; optionally substituted C3-6 15 cycloalkyl; optionally substituted 6-membered
aryl optionally condensed with an optionally substituted 6 membered aryl or heteroaryl; optionally
substituted saturated or unsaturated 5- or 6-membered N-containing heterocyclyl optionally
condensed with an optionally 20 substituted 6-membered aryl or heteroaryl; (CH2),R6 in which n is an

integer of 1 to 6 and R6.is Hi Qally substituted C1-4 alk Iig ti'onall sub itﬂed C3-6 cycloalkyl,
optionally substitLlJtSedO at[ﬁr@%tégg of usn%%%ié}[ée%t % orcéfflnémbgreﬁ I@-%%ﬁ?all%r%ng Bﬁeterocyclyl or 25

optionally substitSt&eié-hiethBeretraryE KIRSRS frwhichrRa At RY ateisdepenteAtly selected from
H, optionally substituted €134 aikyhreptionaly sdbstituted €3-Gneytloakkyl, wptionallyisubstituted

saturated or U”%Mé@@c’%@[?lm%‘bgﬁ d Nscantaining heterogyclyl ang 30 ontiogally substituted
6-membered aryl;, NHCOR10,in which R' - 9 is, optionally, substituted C1-4 alk)gjroptlona ly substituted

C3-6 cycloalkyl, g&?&@iéfasﬁbsﬁﬂieﬁh&ﬁtﬁrﬁed o inSaturatéd 516FESMefbetdd RECGHtARThg
heterocyclyl or opgtiomallii substitutethé-hyermberedidanyt SICHREGNR 1R 120 which. R¥1 and R12 are
inddepe?denltlly seéff?%t% igmédé QBL@”?H&%H%%“H&?Q (_%%)“@i%t%ﬂml%ﬂ(l&ﬁ%;&’tilﬁblﬁ@&gg %6@1_lt<r¥nyl
and optionally substitute r 6- membered N-coptainin roc optionally condensed wi
optionally SubstIEIE AR e AR AP TR B RS P S e raaa trom
optionally substittit&d CIRE aikyhand SOPR4 WARhR1AESEEedaffdh optishally substituted
C1-6 alkyl and optmnagllysribstitutegdb-arembeéred and eadtads t1e:6; R5carch R71are independently

SdedEde”nFi@a%@%@%&%%%qugﬁéh%§§’and SO,R' in which R' is selected
from optionally substituted Ci-4 alkyl and optionally
substituted 6-membered aryl and m is 1 to 6;

R’ and R’ are independently selected from H and halo;
15 and
X is O or S,
with the provisos that:
(1) at least one of R? and R’ is other than H;
(ii) at least one of R’ and R’ is halo;
20 (iii) when X is O, R’ and R’ are H1 and R? is H, then
R’ is not cyclopropyl or parafluorophenyl; and
(iv) when X is O, R®> is H, R’ is I and R? is H, then R’
is not C,4 alkyl,
salts, hydrates, solvates, derivatives, pro-drugs,
25 tautomers and/or isomers thereof.
The invention also provides use of the compound of
formula I as a pharmaceutical, preferably a
neurotherapeutic or neuroprotective agent, more preferably
an antiamyloidogenic agent. Preferably, the neurological
30 condition is a neurodegenerative condition, more
preferably neurodegenerative amyloidosis such as
Alzheimer’s disease or Parkinson’s disease.
The compound of formula I is advantageously
administered in the form of a pharmaceutical or veterinary
35 composition together with a pharmaceutically or
veterinarily acceptable carrier.

Thus, the present invention further provides a



with the provisos that: (i) at least one of R2 and R3 is other than H; (ii) at least one of R5 and R7 is
halo; 20 (iii) when X is 0, R5 and R7 are Hl and R2 is H, then R3 is not cyclopropy! or
parafluorophenyl; and (iv) when X is 0, R5 is H, R7 is | and R2 is H, then R3 is not C2-4 alkyl, salts,
hydrates, solvates, derivatives, pro-drugs, 25 tautomers and/or isomers thereof. The invention also
provides use of the compound of formula | as a pharmadeutical, preferably a neurotherapeutic or

neuroprotective %%en}mrg%% Egeggrf\bl R neti]g{nryallc%idog%nig ggf@t.o%regeg%?hghfnnegrggogical 30
condition is a ne ro%egeneratlve condition, more &re}%rabl&r} neurodlegenera ve amyl%i osis such as
Alzheimer's dise&S8"6rPafkinson'<CdisEase. fTRE CoRpBiRd BRfotmtls Rislabvahtageously

administered in the ferm oba pharmaceyticaborveterinaryr 35 composition together with a
pharmaceutically or vet%qacrj{)é gcg%g_gp@iq@éri% Thys, HFe@Qﬁ%nHiH%W&%W”@ﬁé provides a - 10

pharmaceutical or veterinary composition comprising the compound of formula | and a

pharmaceutitallyrdroVedTiflanly becepthbte Earrist. Fhfier Siebrdif§td i fres8ht MVEARN there is
5 provided a methodborthe:tieatment ameelioration and/or qurdphylarisvdf schewrotugicat €endition

which comprisestthe agministrationof an effective ameunt of the,cempeund ofifermuladda@ssubject

in need thereof. %tyl fyrther ?cc%rd r%g to the resetnt l.invention :t[ there is provided use of the

o.xr a Su SC n ne ereor . . .
compound of formula’l in the “manufacturd'of 4 medlcamen??lo & trea ment, amelioration and/or

prophylaxis of a neurologfical Lcdnthitidrt Thedaverticidalse prbddes ase vt tHegempoand of

10 there is provided use of the compound of formula I in the
manufacture of a medicament for the treatment,
amelioration and/or prophylaxis of a neurological
condition.

The invention also provides use of the compound of

15 formula I for the treatment, amelioration and/or
prophylaxis of a neurological condition.

The invention further provides the compound of
formula I for use in the treatment, amelioration and/or
prophylaxis of a neurological condition.

20 The invention still further provides a process for
the preparation of the compound of formula I defined above
which comprises the steps of:

(a) reacting an optionally protected compound of formula

\Y%
RS
CO,H
R7 NO;
25 OH
4

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

30 compound of formula VII



15 formula | for the treatment, amelioration and/or prophylaxis of a neurological condition. The
invention further provides the compound of formula | for use in the treatment, amelioration and/or
prophylaxis of a neurological condition. 20 The invention still further provides a process for the
preparation of the compound of formula | defined above which comprises the steps of: (a) reacting an
optionally protected compound of formula V R5 C02H R¥ NO2 25 OH V in which R5 and R7 are as
defined above with H2NR3 in which R3 is as definedr&bove to form an optionally protected 30
compound of formula VIl - 11 - R5 CONHR3 R7 NO2 OH VIl reducing the compound of formula VII

reducing the compound of formula VII to form an optionally

5 protected compound of formula VIIT

R5
CONHR3
o7 NH,
OH
VIIT

10
cyclisation of the compound of formula VIII to form an
optionally protected compound of formula I in which R? 1is
H; or
cyclisation of the compound of formula VIII in the
15 presence of R?CHO, R?CO,H or R?’C(OR*) in which R* is
optionally substituted C;-4 alkyl or optionally substituted
6-membered aryl and R? is as defined above.
The invention also provides a process for the
preparation of the compound of formula I as defined above
20 in which R? is H which comprises the steps of:
(a) aminating an optionally protected compound of

formula VI

25



15 presence of R2CHO, R2CO2H or R2C(OR") in which R" is optionally substituted C1_4 alkyl or
optionally substituted 6-membered aryl and R2 is as defined above. The invention also provides a
process for the preparation of the compound of formula | as defined above 20 in which R2 is H which
comprises the steps of: (a) aminating an optionally protected compound of formula VI 25 12 - R5
CO02H 10 R7 NH2 OH VI 20 in which R5 and R7 are as?defined above to form an optionally
protected compound of formula IXR5 O NH R7 N OH ; and 25 IX (b) reacting the compound of
formula IX with R3-L or R30OS02R" in which L is a leaying group, R3 is as defined above and R" is as
defined above. 30 The invention also further provides & process for the preparation of the compound

of formula | as defined above which R2 |s H which co prlses tk@?s;gps of: (a) reacting the optionally
S tlng agent to 35 form either an

NH,

OH
VI
20
in which R’ and R’ are as defined above to form an
optionally protected compound of formula IX
R® Q
//TH
R’ N
OH ; and
25 IX
(b) reacting the compound of formula IX with
R’°-L or R’0SO,R* in which L is a leaving group, R’ is as
defined above and R* is as defined above.
30 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 formulating agent to

35 form either an optionally protected compound of formula X



R NHCHO OH or x an optionally protected compound of formula XI 5R5 O O R7 OH XI (b) reacting
the compound of formula X or Xl with an acylating agent containing R2 to form an optionally 10
protected compound of formula VII R5 C02H R7 NHCOR2 OH XllI 15 in which R2 is as defined
above or a compound of formula XlIIl - 14 - R50 O R7 RZ OH ; and Xlll (c) reacting the compound
of formula XII or XIIl with 5 H2NR3 in which R3 is asdefihed above. It will be appreciated that the
protecting groups when present may be removedRat any appropriate step of the processes described
above. We have also found a less complex process for 10 preparing the precursor of the intermediates
of formulae V and VI described hereinafter when lpoth R5 Qﬂglzﬁw are halo in a high yield.

NHCHO

OH or
X

an optionally protected compound of formula XI

5
R® O
//j
R’ N
OH
XTI
(b) reacting the compound of formula X or XI with an

acylating agent containing R® to form an optionally

10 protected compound of formula VII

R5
CO,H
R’ NHCOR?
OH
XIT

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

XITIT



Thus, further according to the present invention there is provided a process for the preparation of a
15 compound of formula IV R5 CO2H R7 / OH IV in which R5 and R7 are independently selected
from halo comprising the step of diazotisation of a compound of formula 1ll 20 15 - R5 COZH R7/
NH2 IIl in which R5 and R7 are as defined in formula IV above. The compound of formula Ill is
conveniently prepared by reducing a compound of formida H R5 COZH R7 /NO2 115 in which R5
and R7 are as defined in formula IV above. Thggompourfd of formula IV is a precursor in the
preparation of intermediates of formulae V and YI R5 R5 COZH COZH R7 NOZ R7 NHZ OH OH V
VI in which R5 and R7 are as defined in formula IV abovelwhich can be used to prepare the
compounds of formula

OH ; and
XIIT

(c) reacting the compound of formula XII or XIII with
5 HyNR® in which R® is as defined above.

It will be appreciated that the protecting groups
when present may be removed at any appropriate step of the
processes described above.

We have also found a less complex process for

10 preparing the precursor of the intermediates of formulae V
and VI described hereinafter 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 independently selected from
halo comprising the step of diazotisation of a compound of
formula ITI
20



10 1. Thus, the present invention also provides a 15 - 16 process for the preparation of the
compound of formula V as defined above in which R5 and R7 is as defined in formula IV above which
comprises the steps of: (a) diazotisation of the compound of formula Il as 5 defined above to form a
compound of formula IV 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 10 above in which R5 and R7 are as defiped in formula IV above which comprises the steps
of: (a) diazotisation of the compound of formula I}l as defined above to form a compound of formula IV
as defined above; 15 (b) nitration of the compould of fopgyla IV to form the compound of formula V
as defined above; and (c) reducing the comp Stformula IV defined above. 20 DETAILED
DESCRIPTION In the subject specification, here the context requires otherwise due to
express language or necessary implication,the We#ds "comprise” or variations such as "comprises”
or "comprising” are used in an 25 inclusie sensd, i.e. to specify the presence of the stated features
but not to preclude the presence or addition of f |Ilher features in various embodiments of the
invention. It must be noted that, as used in the subject 30 specification, the singular forms "a", 11 an"
and "the" include plural aspects unless the context clei&}dictates otherwise. Thus, for example,
reference to "a compound" vicloteRa singlekompeurd; atelhas two of aorela IV above.

The compound of formula III is conveniently prepared

by reducing a compound of formula II

RS
CO,H
R7
NO,
II
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

R® R5
COzH CO,H
R’ NO, R’ NH,
OH OH
A 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

15



compounds; and so forth. 35 A preferred compound of formula | is a compound of formula IA: - 17 -
R5 X R3A N6 R7\8 N/ OH IA inwhich R5, R7 and X are as defined in formula | above; and R3A is
optionally substituted C1-4 alkyl; 5 optionally substituted C2-4 alkenyl; an optionally substituted
saturated or unsaturated 5- or 6-membered N containing heterocyclyl optionally condensed with an
optionally substituted 6-membered aryl or heteroaryl;-(GH2)r,R6 in which nis 1 to 3 and R6 is
optionally 10 substituted C3-6 cycloalkyl or an gptionally substituted saturated.-or.unsaturated 5- or
6-membered N-c ﬁé‘%ﬁ.ﬁg r%é%%%ﬁ#ﬁﬁ%ﬁ%%ﬁ W 'éfR |S%H;§F1ﬂ %énél_?gr %ép%@ﬁ% y%s}lijstituted
C1-4 alkyl or optidRafPSdBsittuteBC8SembBreFanR; NHICOR 10 ih WRiICARR 1~ optivnally 15
substituted C1-4 atkythai eptiohallysubstituted 6 amembereds aryle Preferably RS and R7 are both halo,

more preferably chloro. ('#‘)flsnﬁtl‘éez%@@alﬁ&ﬁ cgpp&yg%&ﬁ{g%a% are ,20,shown below. - 18 cl
ONicl0 /wf(jéékggéd above to form a compound of formula IV 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

10 above in which R’ and R’ are as defined in formula IV above
which comprises the steps of:

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

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

(c) reducing the compound of formula IV defined

above.

20 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
25 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
and “the”

include plural aspects unless the context clearly dictates

ANY ANY

a”, “an

”

30 specification, the singular forms

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

35 A preferred compound of formula I is a compound of

formula IA:



c/\OH OH 10751076 CIOCIO /INN\.2HBr CIII\NM. ClI/ OHOH 1077 1078 CI0JO CI0JN

NWN~NV ~J CI\N" CINOH 1080 OH 1081 CIOSCION \NN\NN iJCI/N"CIl/N'1083 OH OH
1082 clOclo N'~/NSN NcINJ-\W\cINJOHOH 10841085 CONCIOCIXN JN/NCII/NCI
\'I N 1087 OH 1086 OH

— 17 —
R° X
R3A
4 N/
3
2
1/
R’ N
OH
1A

in which

R> R’ and X are as defined in formula I above;
and

R* is optionally substituted Ci-s alkyl;

5 optionally substituted C,_, alkenyl; an optionally
substituted saturated or unsaturated 5- or 6-membered N-
containing heterocyclyl optionally condensed with an
optionally substituted 6-membered aryl or heteroaryl;

(CH,) 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 C;-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.



-19 CIOBt\NCIOMe /INNNCI\NOH 1089 CI 1088 OH lor",CI0O0 CIOJN CIINN"NCII
N" OH 1091 OH 1092 OMe CIOCIOXT\N 71 JNH CI/NCI/NOHOH 10931094 ClI0~/clo
JN'vI~/JINCI/N_HBrClIN~N OHOHHBr 1097 1098 CI0CloF HNH2 NON i/ HBr Cl J# J
~~F CI N N HBr OH OH 1099 1100 0 CI O CI
- 18 -
cl

(0] Cl O
N/\/D N%
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OH

OH
1076

cl 0
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Cl N
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C
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OH
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= N
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HBr ~IJNN\NCIN"/~NClI OHOH 110120 clOclO I~N" CIl/cl/N"OHHBr OH HBr 1108
1107 CI0 CIO Ir IN~~N~~1JN/v CI1ClI OH HBr OH HBr 1111 111021 CIOCIOBr \N'v~N"
Cl/CINJ OHHBr OHHBr 1114 1112CI0CIO \N~\\N C/J N/ CI Ni ~HBr OH HBr OH 1115

1126 CIOCIO NAN

— 19 —
Et N Me
. o Xy cl o = |
NN
N >
‘ cl N
P OH 1089
Cl N
1088
OH
cl o) = | c o = |
N PN N
N N N
) )
Cl N Cl N
OH 1091 OH 1092
OMe Cl (@]
Cl (6] = |
~ N
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| /) NH
/) Cl N
cl N OH
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Cl Cl (@]
N/\/ N | X
P N
cl N HBr cl N) Z
OH OH HBr
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NH N
N// 2 N//
/J cl N) F
Cl N HBr HBr
OH OH
1099 1100
c 0 ¢l
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N
N | X N
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cl N 7 N cl

OH
1101

OH



N H11300H 1131 CIOCIONN NJ OH OH 1133 1132 In the illustrative examples of the
compounds of formula IA, compounds 1076, 1077, 1082, 1083, 1084, 1085, 5 1087, 1088, 1089,
1091, 1092, 1093, 1097, 1098, 1099, 1100, 1101, 1107, 1108, 1109, 1110, 1112, 1115 and 1126
possess planar substituents at position 3, such as, optionally substituted C1_4 alkyl; optionally
substituted C1_4 alkenyl; optionally substituted saturatéd or unsaturated 5- or 6 10 membered
N-containing heterocyclyl optionally Icondnsed with an optionally substitutét! 6-nfembered aryl,
(CH2)r,R6in whichnis1to3 R pptionally supstituted C3-6 cycloalk an gp[}%lally
substituted saturated or - 22 ung ted jr 6-membered N-cotnaining ocyclyl; and NR8R9 in

[

I

which R8 is H and R9 is H or op sugs tuted| C1-4 alkyl or optiona ybstituted 6-membered
a |IA, compounds 1100 an'5 1101 alsd possess very good

R7NRZ OHIB

1108

ol o K Cl (0]
N/\/N\/ N/\/
)
cl N) Cl N
OH HBr

OH .HBr 1111

1110



in which R2, R5, R7 and X are as defined in formula | 10 above. Preferably R2 is CH2NR1R4 in which
R1 and R4 are independently selected from H, optionally substituted C1-6 alkyl and optionally
substituted C3-6 cycloalkyl. Preferably R5 and R are both halo, more preferably 15 chloro. lllustrative
compounds of formula IB are shown below. CI 0 C1 o0 NH ClI N~NEt2 NH OH CI/ NA NMeZ .HBr
OH HBr 1128 1147 20 Both of the illustrative examples @i formula IB possess planar substituents at
position 2, such as, CH2NR1R4 in which R1 and R4 are independently selected from optionally
substituted C1-6 alkyl. Gompound jﬁ:s/o 25 possesses very good disaggregation. - 23 g further
re

subclass of the compound of fgrmula|l is a compound of formula IC: R5 X|R3c [p 6 ,N 01 F\8 N"R
R OH 5IC in which R5, " R¥-and>x i 2 4t which

e i

R1 and R4 are indepg
Cl

.HBr
OH HBr OH
1114
1112
cl o cl 0
NN N//\\\fj;\\\
P B
C N Cl N HBr
OH HBr OH
1115 1126
Cl 0] Cl (@)
N///\\\\ N///\\\V///
_
N/) N
L 1130 OH 1131
Cl (0]
Cl (@]
N
N AN
N |
_ _
/) N
N OH
OH 1133
1132

In the illustrative examples of the compounds of
formula IA, compounds 1076, 1077, 1082, 1083, 1084, 1085,

5 1087, 1088, 1089, 1091, 1092, 1093, 1097, 1098, 1099, 1100,
1101, 1107, 1108, 1109, 1110, 1112, 1115 and 1126 possess
planar substituents at position 3, such as, optionally
substituted C;-; alkyl; optionally substituted Ci;-, alkenyl;
optionally substituted saturated or unsaturated 5- or 6-

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

cycloalkyl or an optionally substituted saturated or



10 selected from H and optionally substituted C1_6 alkyl; and R3c is optionally substituted C1.4 alkyl.
Preferably R5 and R7 are both halo, more preferably chloro. lllustrative compounds of formula IC are
shown below. 15CI0 \N CI/Ni OHHCIHN\ 1095 CI 0 CIN 20 OH HN HBr 1161 The 8-hydroxyl
group on the compounds of formula | may be blocked to form a prodrug, in particular an ester 25
prodrug. The 8-hydroxy represents a principal site of metabolism for the compound of formula I:
conjugation with _glucuronic.acid er s IPh te gives a h %o hilic peci% - g4 ready t Pele:xcr ted.
Such conjugates%}§8;a§%%erégtgas% th% 6‘%&% %Fa(lalrjy ba?%éerrTl (la%lstggr pr% ?uggr%%?/ Qt'ec'? ﬁwcz
compound of forMBI&| fratn €Brjtgationl Estérases tegral o e BRiot Biaint Barfieb ffay theRd
release the C8-hgdroxy bkgr passagetthooudh that barrier actigating-thetenpadurd-for . its oofe in the
CNS. While not wighing tg be-baund by theony, itis believed.thassubstituents R3 and R5.geperally

have a limited effect, electronically or sterically, in the 10 chelating properties of the compounds of the
present invention - SdbstitaforP e fefeftrd Bediad {8 68 AaRS dthet parameters such as

cytotoxicity and physicochemical properties including the number of hydrogen bond donors and
acceptors, lipophilicity (&leaR, &logR andL:egb)compound of formula I is a compound

of formula IB:

IB

in which R?, R°, R’ and X are as defined in formula I

10 above.

Preferably R? is CH,NR'R® in which R' and R are
independently selected from H, optionally substituted Ci_g
alkyl and optionally substituted Cs.¢ cycloalkyl.

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

15 chloro.

Illustrative compounds of formula IB are shown below.

Cl O]
Cl O
NH
/)\/NEtz NH
Cl N
— NMe,
OH Cl N
.HBr OH .HBr

1128 1147
20
Both of the illustrative examples of formula IB
possess planar substituents at position 2, such as, CH,NR'R*
in which R' and R* are independently selected from
optionally substituted Ci;_¢ alkyl. Compound 1128 also

25 possesses very good disaggregation.



15 solubility and polar surface area. Modulation of these parameters contribute to the optimisation of
the pharmacokinetic profile of the compounds. It is also postulated that when substituents R2 and R7
in addition to modulating cytotoxicity and physicochemical properties 20 could also affect activity if the
substituent provides chelating properties. The terms "C1-6 alkyl" or "C1-4 alkyl" used either alone or
in compound words such as "optionally substituted C1-423lkyl" refers to straight chain or branched
chain 25 hydrocarbon groups having from 1 to 6 and 1 to 4 carbon atoms, respectively. lllustrative of
such alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- butyl, tert-butyl, pentyl,
neopentyl or hexyl, preféra‘ﬁl&ﬁ ?ﬁ@tﬁy? ?f %r(‘iﬁil tﬁTﬁ@W@:Hﬁ)"ﬁﬂmwﬂié)"%sl@seﬁ herein
include both lineavand bignchedfechaing. al ecterm "C1-6 alkynyl” used either alone or in compound
words such as "optionally substituted C2-6 alkynyl” 35 refers to straight chain or branched chain
hydrocarbon groups having from 2 to 6 carbon atgms andyhaving in addition one triple bond.
lllustrative of such groups are ethynyl, 1- propynyl, 1- and|R-butynyl, 2- methyl -2-propynyl, -

2-pentynyl, 3-pentynyl, 4-pentynyl, 2-hexynyl, 3-hg&
cycloalkyl" used either alone or in compound ; ch as . gptionally substltuted C3-65 cycloalkyl

cyclopropyl, cyclobutyl, cyclopentyl and cyclefrexy, pre cIoPropyI The term "unsaturated or
saturated 5- or 6-membered N- 10 contaﬁnng het¢ rocyclyl\’group df)ztlonally condensed with an
optionally substituted 6-membered aryl" used either alone or in compound words such as "optionally
substituted H

5 IC

in which
R°, R’ and X are as defined in formula I above; and
R'® is CH,NR'R* in which R' and R® are independently
10 selected from H and optionally substituted C;_¢ alkyl; and
R*° is optionally substituted Ci-; alkyl.
Preferably R’ and R’ are both halo, more preferably
chloro.
Illustrative compounds of formula IC are shown below.
15

=
Cl N

1095

—
Cl N

20 HBr ~

1161

The 8-hydroxyl group on the compounds of formula I may
be blocked to form a prodrug, in particular an ester
25 prodrug. The 8-hydroxy represents a principal site of
metabolism for the compound of formula I: conjugation with

glucuronic acid or sulphate gives a hydrophilic species



unsaturated or saturated 5- or 6-membered N-containing heterocyclyl group optionally condensed
with an optionally 15 substituted 6-membered aryl" refers to monocyclic or polycyclic heterocyclic
groups containing at least one nitrogen atom and optionally other heteroatoms selected from sulphur
and oxygen. Suitable heterocyclic groups include N-containing 20 heterocyclic groups, such as,
unsaturated 5- or 6-membered heteromonocyclic groupg €ontaining 1 to 4 nitrogen atoms, for

example, pyrolyl, pyoliny, ipidagoly, pyrazolyh pyricl pyricmy pyrimigiyl. pyaziny. pyidazin,
triazolyl or tetrazolyl; saturate§5- or 6-membered heteromonocyclic groups containing 1 to 4
nitrogen atoms, stieh as! pyftoRdinyr ikddazdtiainyl, Piserftins br BipetaziAyMansatrited tohfiénsed

heterocyclic groupsmeontaidingfl fo bnmifragan atoms,suchasindolyl, is@ndelyk 36dndolizimyta 1
benzimidazolyl, quinalyl. isoguinglyl, indazglyl. henzatriazolyl of tetzazolopyridazinl_wnsatutaged 5-

or 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and_1 to 3 nitrogen atoms,
such as, oxazolyP TsdXaIERPor SadiaSlyIt 38 Sahirhteds- GFe-mehberéd Hteomisiotydid §roup

containing 1 to 2 bixyge® atoms ahded N8 nitrogen atoms, such as, morpholinyl; - 26 unsaturated 5-

or 6-membered heteromgnocyclic,g@ropps £9ntaining ddo-siphuyatoms-and 1 1@ 3injtrogen atoms,

such as, thlazolle%rlt{uad%zo%gé%n% le,gtsurated 3 !;EoSG-Qgemb r%q heteroma%@cylﬁllc group 5 containing
0 3 nitrogen eferab

1 to 2 sulphur atoms and 1t aﬁér%%?nsuch as,atﬁlazolid%(flﬂ%rr d yafﬁe héterocyclyl is an

unsaturated 5 or 51 HidiBerelIftErondifstyeRe § frublebrRainteE T 16 8 nitrege dtbs such as
pyrazolyl, pyridinghesnipyrimiginyk sotQ satsated T aebdnemberetsheteramengaeyelie group containing

invention. Substitution can therefore be used to modulate
other parameters such as cytotoxicity and physicochemical
properties including the number of hydrogen bond donors and
acceptors, lipophilicity (ClogP, ElogP and LogD),

15 solubility and polar surface area. Modulation of these
parameters contribute to the optimisation of the
pharmacokinetic profile of the compounds. It is also
postulated that when substituents R? and R’ in addition to
modulating cytotoxicity and physicochemical properties

20 could also affect activity if the substituent provides
chelating properties.

The terms “Ci-4 alkyl” or “Ci-4 alkyl” used either alone
or in compound words such as “optionally substituted Ci_4
alkyl” refers to straight chain or branched chain

25 hydrocarbon groups having from 1 to 6 and 1 to 4 carbon
atoms, respectively. Illustrative of such alkyl groups are
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, neopentyl or hexyl, preferably
methyl, ethyl or propyl.

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

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

compound words such as “optionally substituted C;_-¢ alkynyl”
35 refers to straight chain or branched chain hydrocarbon

groups having from 2 to 6 carbon atoms and having in

addition one triple bond. TIllustrative of such groups are

ethynyl, 1l-propynyl, 1- and 2-butynyl, 2-methyl-2-propynyl,



1 to 4 nitrogen atoms such as pyrrolidinyl or piperazinyl; an unsaturated condensed heterocyclic
group containing 1 to 5 nitrogen atoms such as benzimidazolyl; a saturated 5 or 6-membered
heteromonocyclic group containing 1 to 2 oxygen 15 atoms and 1 to 3 nitrogen atoms such as
morpholinyl; or an unsaturated 5- or 6-membered heteromonocyclic group containing 1 to 2 sulphur
atoms and 1 to 3 oxygen atoms, such as thiazolyl. The &m-"6-membered aryl" used either alone or in

20 compound wosds h as -'optignally .substituted 6-membered aryl" denotes a,6-memhered
carbocyclic arorrc%tig %Lﬁggpaylhﬁs% veengysltqjtf/c%'a%ﬁ r%rﬁ%?%% bhgnél.eaél%rfébla;, %eexgrg E’
optionally substitdfedshenyt saetas 22 alophenyl, more preferably 4-fluorophenyl. 25 The term

"6-membered heteroaryl" usedméither @tone“ar_in compoand wiofds sach as t'optionslkyrsubstituted 6-
membered hetrogrdcsienoies;s fumemhated aropals dieleraeycie Aoniaiaing one or more
es i

heteroatoms. Examp nclude pyridyl pyrazinyl, pyrimidinyl and pyridazinyl, 30 each of which may

” p d
be optionally’ subSHEHEF by Fiethyiore methdky” The et “h&d* PaEr to flustind RAloAAE Bfdmine or
iodine, preferablycfudrines Wdine of chiorine [mbre tpreferablychlering: 3G Ttheotermr®ptionally

substituted" refers te Bogyeyp Whichymayon may, nethe fusther substityted with, gae ©r  more groups
selected from alk La%léerngll alkyng/ldlagaxlf aldejr]yde, halo, haloalkyl, haloalkenyl, haloalkynyl, - 27
haloaryl, hydrox;f,y aﬁ<oxy, gl%(é]nﬁ XY, ryl%gi% Bbenzyloxy, haloalkoxy, haloalkenyloxy, haloaryloxy,
nitro, nitroalkyl, nitroalk&R§, ARISBIKYHYE HitkdayE Ritroheteroey el darnmo? alkytarrinbe diatkylmino,
alkenylamino, 5 alkymdamingy andaming; giarylamineuberzytaming] 1dibernzydamined agyl: alkenylacyl,
alkynylacyl, arylagyl, ;acylamino, giacylamipg ey oxy alkyIIRNOMYAIOY. e 4 either alone

or in compound words such as “optionally substituted

unsaturated or saturated 5- or 6-membered N-containing

heterocyclyl group optionally condensed with an optionally

15 substituted 6-membered aryl” refers to monocyclic or
polycyclic heterocyclic groups containing at least one
nitrogen atom and optionally other heteroatoms selected
from sulphur and oxygen.

Suitable heterocyclic groups include N-containing

20 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;

25 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,

30 indolizinyl, benzimidazolyl, quinolyl, isoquinolyl,
indazolyl, benzotriazolyl or tetrazolopyridazinyl;

unsaturated 5- or 6-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms,
such as, oxazolyl, isoxazolyl or oxadiazolyl;

35 saturated 5- or 6-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms,

such as, morpholinyl;



arylsulphenyloxy, heterocyclyl, heterocycloxy, heterocyclamino, haloheterocyclyl, alkylsulphenyl, 10
arylsulphenyl, carboalkoxy, carboaryloxy, mercapto, alkylthio, benzylthio, acylthio,
phosphorus-containing groups and the like. Preferably, the optional substituent is C1-4 alkyl, hydroxy,
fluorine, C1-4 alkoxy or C1-4 acyl. The term "protecting group” refers to an introduced 15 functionality
which renders a particular functional groups, such as-a Rydroxy, amino, carbonyl or carboxy group,

unreactive under selected conditions and which _a%ll er be olgi nally remaove jto unmask the
functional group. A hyd?gx%ggr%]fegc%%g ggroufaD ]fs §:1e %‘%\l&rggn teén%p?orr%/rﬁfnfoc }/endle(? agﬁfd}}gxy group

unreactive. A hydioRy prdteihgt grurs referPiE hgdR§ gtddh Which Rad entisSIan iy bests -
rendered unreactive-hy ashydroxyaproigctingrgrotpaAiprotactéd paedyl group is taken to be one in

which attached reactive;gybstituentsssych gs OH,NH2 aredratected By a-45 protecting group.

Suitable protecting groups are known in the art and are described in Protective Groups'in Organic
Synthesis, Third EQitioh: TNV Gredite and P-8" Whifs; J8in*WHley & 8onsThEZ 1998, {h&Rontents
of which are incosparatetshereini by egferkince) as are methods for their 30 installation and removal.

II_Ex;:tmdples 0_1; ;l)rotecting g@@rmg:ic}lh Iml%b Qeell&eﬁbpgylgr_ipglgct t?shyﬁ;ji[ﬁoa@hgr?g)&:@rigglgge?b@;r age-not
penzyl, metoxyBRIOST MoBGaY. A rupb (eq 56 THethyl Sl A-arid LBropyt, AncLit Beo.
and t- butyl) andedcy§rotipsegacely] and behzoply 28 Mhe aviRgGdug Mait be df any suitable
known type,osucbhaasu ferexanmple rthesedeadne groupsdiselosed itd. 1 Mageh,uhdvaneed ©rganic
Chemistry: Reacgons, M?%@aﬁ}%géna%dcéﬂgC%%#‘“Q52!&}%&%%?%‘??7?%0%¥‘éteé(zgir? 0s, 5
New York, 1992 which is incorporated herein by reference.” Preferably, the leaving group is halogen.
an unsaturated condensed heterocyclic group contalning 1 to
5 nitrogen atoms such as benzimidazolyl; a saturated 5 or
6-membered heteromonocyclic group containing 1 to 2 oxygen
15 atoms and 1 to 3 nitrogen atoms such as morpholinyl; or an
unsaturated 5- or 6-membered heteromonocyclic group
containing 1 to 2 sulphur atoms and 1 to 3 oxygen atoms,
such as thiazolyl.
The term “6-membered aryl” used either alone or in
20 compound words 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-
halophenyl, more preferably 4-fluorophenyl.
25 The term “6-membered heterocaryl” used either alone or
in compound words such as “optionally substituted 6-
membered hetroaryl” denotes a 6-membered aromatic
heterocycle containing one or more hetercatoms. Examples
include pyridyl pyrazinyl, pyrimidinyl and pyridazinyl,
30 each of which may be optionally substituted by methyl or
methoxy.

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

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



The term "metal chelator” is used herein in its broadest sense and refers to compounds having two or
more donor atoms capable of binding to a metal atom, preferably 10 Cu, Zn or Fe wherein at least two
of the donor atoms are capable of simultaneous binding to the metal atom and the resultant metal
complex has a thermodynamic stability greater than or equal to that of the metal ion: biological ligand
complex. The use of metal chelators as treatments 15-fo? heurological disorders in the present

invention is distingyished from the previously, known cept of "chelation therapy". "Chelation
therapy" is a terrr?1 %alisgs%]éPé%édn%ﬁrﬁt%ﬁ/ymté%keo?{e}ﬁﬁoégl%?é)t\jlﬁorﬁgfalsg 5&’&65 adin éﬁgé %%?géase,
-thallesemia and Fatffochromatdsst ©20 TRB e R dotvh'if HietaPHomeBstasid inthédediséddes can

be described as a catastrophicyavent muchelikeya dam bursting tedding ta- evérathetningdlooding of the
problem metal. The mechanismy gfaction of such.compounds s that, bulkmetal is sequestered by the

chelators and cleared by 25 excretion. By way of comparison the breakdown in metal homeostasis

associated with rfeUrI0gical conditicre SFTPe" Breseht inteAtion R midFe akih 1B tHE constant drip of a
leaky tap, which if iéfelong lenough,wil @véntuallicavse dpdal daiage buerva lorgrperiodydf, time. The

intention of 30 the cipetal chelatar'0f fhe present invention is tordisiupt 1g9n 8hgama)l metal-protein
interaction to achi%v a sflTilbge nreEartitionwgtof metalsland ahsubseguentlnormalization of metal
distribution with thé-&im that once thetbxic cy((ezlreO(fsy schélr%-tircﬁal ed, e%ﬁ%ggﬁigds clearance processes
can cope 35 moReEREQNVERARIH five abeurmbiiifg amiididogenit prérin.Ripan The salts of the

compound 0f formulal lsareqprefeyably cpharsracestically-aceepiable oyt it willlee pppreciated that
Sl i A o M o0 L S0 T e e
groups and the like. Preferably, the optional substituent
is Ci-4 alkyl, hydroxy, fluorine, C;_4 alkoxy or Ci_4 acyl.
The term “protecting group” refers to an introduced
15 functionality which renders a particular functional groups,
such as a hydroxy, amino, carbonyl or carboxy group,
unreactive under selected conditions and which may later be
optionally removed to unmask the functional group. A
hydroxy protecting group is one which can temporarily
20 render a hydroxy group unreactive. A hydroxy protecting
group refers to a hydroxy group which has 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
25 protecting group. Suitable protecting groups are known in
the art and are described 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
30 installation and removal. Examples of protecting groups
which may be used to protect a hydroxy group include, but
are not limited to, silyl groups (eg trimethylsilyl, t-
butyldimethylsilyl, t-butyldiphenylsilyl), benzyl groups
(eg benzyl, methoxybenzyl, nitrobenzyl), alkyl groups (eg
35 methyl, ethyl, n- and i-propyl, and h-, sec- and t- butyl)
and acyl groups (eg acetyl and benzoyl).



acceptable salts. Examples of pharmaceutically acceptable salts include salts of pharmaceutically
acceptable cations such as sodium, potassium, lithium, calcium, magnesium, ammonium and
alkylammonium; acid addition salts of 10 pharmaceutically acceptable inorganic acids such as
hydrochloric, orthophosphoric, sulphuric, phosphoric, nitric, carbonic, boric, sulfamic and hydrobromic
acids; or salts of pharmaceutically acceptable organic agiéls-such as acetic, propionic, butyric,
tartaric, maleic, 15 hydroxymaleic, fumaric, citric, lactic, mucic, gluconic zojc, succinic, oxalic,
phenylacetic, methanes%%o%?c?vﬁiﬁglo réjtﬁgngngtﬁp gniél,%tp uge%e%ﬁlb%%qr)lei% ééﬁn%%%egaﬁ%%t’)nic,
salicylic, sulphanfliéC spartic £ gfutsriciettic t&teadfic, iFamititd ofsi® YR Gric 2o gartethehit, fannic,
ascorbic and valeticratigs. \ndadditicn] someaofithe Compoundg 0f ke ptesent ,invientiommay dorm

solvates with water, gr 6omman, organic-selyents, Such solvates;are encompassed,withia the scope  of

the invention. 25 Preferably the derivative is a "pharmaceutically acceptable derivative". By

"pharmaceuticall} @¥cdptable Harigatie 58 meant ARY PRARAEEELLILANT HecEitabi SHiE rate,
ester, ether, amidi; calttive lImetabolite, aralogone, tesidwe o ahy bttsrrcompound which is not

biologically or 30 otherwiisg updegirabie aad ingucesthe-desired spharmacolqgical angdlor physiological

effect. The term " ro-déu "tis used hereicril in itf. broadest sense todnclude Ihosqccomgounds which are
converted in vivo {ooﬁweecompsxc?ﬁlnsc? of formufa I~ Use ot tﬁgrﬁ?&érrlugs BE%Yré?éjgy g&imiﬁeg?ﬁg delivery
of the drug to its Sit@eF atliersfof @Rample, e biaid i RCoriaspétt thé tefriMeférsadefie présence
of a C1-6 alkyl orcarylestergnoiety wrhieh isndesigned to-resis hydralysis dasticthegrergsug r30 has

crossed the BBB, yhero estsrases o1 the DBt sWiace 24 e BBRAG S0 bycialvse e peprand
berate the resultant metal complex has a thermodynamic stability

greater than or equal to that of the metal ion: biological
ligand complex. The use of metal chelators as treatments
15 for neurological disorders in the present invention is
distinguished from the previously known concept of
“chelation therapy”. “Chelation therapy” is a term
associated clinically with the removal of bulk metals such
as in Wilson’s disease, -thallesemia and haemochromatosis.
20 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
metal. The mechanism of action of such compounds is that
bulk metal is sequestered by the chelators and cleared by
25 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
leaky tap, which if left long enough will eventually cause
local damage over a long period of time. The intention of
30 the “metal chelator” of the present invention is to disrupt
an abnormal metal-protein interaction to achieve a subtle
repartitioning of metals and a subsequent normalization of
metal distribution with the aim that once the toxic cycle
is short-circuited, endogenous clearance processes can cope
35 more effectively with the accumulating amyloidogenic

protein.



hydroxyl of the compound of formula I. In a second aspect, the term refers to the attachment at
position 2 of an 5 antioxidant group, in particular the 3,4,-5trimethoxyphenyl moiety or derivatives
thereof. Exposure to the prooxidative environment of the brain will then lead to hydroxylation of the
3,4,5-trimethoxyphenyl group to give a 2-hydroxy-3,4,5-trimethoxyphenyl substituent, the hydroxyl 10
group of which acts to enhance the chelation properties &P the compound of formula I. The term

"antioxidant” is used heﬁ%ﬁ%?%gﬁ@%@@%ﬁg”g%ﬁﬁﬁg rg%eriﬁo POQJﬁHEéN hjch, has gg}ee%%%%%ty fo react
with a reactive oxygen species such as a hydroxy! radical 15 in such a way as to generate a non toxic
product. Exampléd! IFAlads phérais Ssuch HseR 4 HttnethkypHenyi and 8%5-grpreciated

t-butyl-4-hydroxyphamylphﬂdetmarninmsauch_c%lmﬁlaiopiepaa@ﬂayeladjds. Qthes examplesi miayrbe _
found the literatuge, (Wright2001; Karbownik. 2001, Gilgun-Sherki, 2001). 20 The fem jtautomer” is

used herein in its broadest sense to include compounds of formula | which are capable of existing in

P
a state of equilibfitim BEWERR W6 iSomeric F8fms ‘S édmpBurtds Riag dif&Sih thé hond
connecting two a&omsrdradroaps ahtthe positiop of shese atomsnerc2s gicupslin the copipoiohd. The

term "isomer” is used-herein-injtebroadest sansen and dncludes structurad geametric and-stergo

isomers. As the coml;?ound of formula | may have ong or more chiral. centres, it is cagable of existing
. . . SUC §6 T%O lum %DO SSflth, 1thium calclium magll'le %um
in enantiomeric forms. e compositions of the ‘preésent’ invéntion comprise at” least oné compound

of formula | togethBR@ith Bherdrdmarie phammatéutivally ateepRBicéarfief2and opfionally other
therapeuticl agentsh Lachcairier: dilugnta adipvanbard/on 3 exaipieni didst bepirarsaceutically
-acceptable’ in the, se08q oL being campatinie wiinbe oiherngiadients of e, gogpgsition and not
injurious to the subject. Compositions include those suitable for oral, rectal, nasal, topical
nitric, carbonic, boric, sulfamic and hydrobromic acids; or
salts of pharmaceutically acceptable organic acids such as
acetic, propionic, butyric, tartaric, maleic,

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

20 pantothenic, tannic, ascorbic and valeric acids.

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

25 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,
residue or any other compound which is not biologically or

30 otherwise undesirable and induces the desired
pharmacological and/or physiological effect.

The term “pro-drug” is used herein in its broadest
sense to include those compounds which are converted in
VIVO to the compound of formula I. Use of the pro-drug

35 strategy optimises the delivery of the drug to its site of
action, for example, the brain. In one aspect, the term
refers to the presence of a Ci_4 alkyl or arylester moiety

which is designed to resist hydrolysis until the pro-drug



- 31 (including buccal and sublingual), vaginal or parenteral (including subcutaneous, intramuscular,
intravenous and intradermal) administration. The compositions may conveniently be presented in unit
dosage form and may be 5 prepared by methods well known in the art of pharmacy. Such methods
include the step of bringing into association the active ingredient with the carrier which constitutes
one or more accessory ingredients. In general, the comp@sitions are prepared by uniformly and
intimately 10 bringing intq gﬁsé%ci%tﬁoen %@Bactiv\q/gén redient with liquid carriers, diluents, adjuvants
and/or excipients or fineTy ivided solid carriers or both, ané tﬁen if necessary shaping the product.
The term "neurol8gicaP€orithffor*G$ used merein 1 St5 fié Breatle’E sémsk and retefSto-éohditions in
which various celhtypes of thefnerveus systenmarecdegenenated and/or hase beenrdhnaged-as a
result of neurodeggnerativg disorders of injyries. erexpgsures. In parficular, compgund of formula |

can be used for the treatment of resulting 20 conditions, in which damage to cells of the nervous

system hasbccutfed dtfé 16 Blrgical MierventiBAS infettionhs, tBRposute 10 toxiCagBASY RIFOTS,
nutritional deficitsor etigtabolicidisoriers vimsadditiors ¢ie cofgoand of fdrmulacl can be used for the

treatment of the gaquelaeio 25 BedindrgeRREallveHSAIHErs, SHEh as:Alzheimar'sidisease,
Parkinson's disease mg{ltlgletscleroglfs, %gl I%roghéc_ lateral cler05|1§l,e%pl%ps¥, drug.abuse or drug

addiction (alcoho ?/gggal e,ahelr(cj)lnn, amphetamine’ or tﬁgﬁfﬁ%f s%zl(r?’épf “cord’di ordefs é:r?dlgl’l i‘ﬁ?urlaes,
dystrophy or degén&iadivn>30-of the hietraitetiharetiivpatiiesy&sd petighéral Heardpathiesysuch as
diabetic neuropathycang/errthen peripherakneuropathies indused bydoxinsohhe teyperties of

"neurodegeneratiélﬁedi%%rrgsgh%sdu%efd E%% lrgfefs to an abnormality in which neuronal integrity is 35
t

threatened. Neuronal integrity can reatened when o
The term “antioxidant” i1is used herein in its broadest

sense and refers to a group which has the capacity to react

with a reactive oxygen species such as a hydroxyl radical
15 in such a way as to generate a non toxic product. Examples

include phenols such as 3,4,5-trimethoxyphenyl and 3,5-di-

t-butyl-4-hydroxyphenyl, indole amines such as melatonin

and flavonoids. Other examples may be found the literature
(Wright, 2001; Karbownik, 2001; Gilgun-Sherki, 2001).
20 The term “tautomer” is used herein in its broadest

sense to include compounds of formula I which are capable
of existing in a state of equilibrium between two isomeric
forms. Such compounds may differ in the bond connecting
two atoms or groups and the position of these atoms or

25 groups in the compound.

The term “isomer” is used herein in its broadest 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.

30

The compositions of the present invention comprise at
least one compound of formula I together with one or more
pharmaceutically acceptable carriers and optionally other
therapeutic agents. Each carrier, diluent, adjuvant and/or

35 excipient must be pharmaceutically “acceptable” in the
sense of being compatible with the other ingredients of the
composition and not injurious to the subject. Compositions

include those suitable for oral, rectal, nasal, topical



neuronal cells display decreased survival or when the neurons can no longer propagate a signal. - 32
Neurological disorders that can be treated with the compound of the present invention include acute
intermittent porphyria; adriamycin-induced cardiomyopathy; AIDS dementia and HIV-1 induced
neurotoxicity; Alzheimer's 5 disease; amylotrophic lateral sclerosis; atherosclerosis; cateract; cerebral
ischaemia; cerebral palsy; cerebral tumour; chemotherapy-induced organ damage; cisplatin- induced

nephrotoxicity; corpan; ayiery bypass sugery:. GreutzleldyJacab disease and s nexcyariant
associated 10 wit ."maalcow disease; diabetic neurop%t Y, Uown'g sy.ndrome,p rowning; epilepsy
and post-traumatic-eilepsyn FriddricH s 34tgcd SirontoterRporaf démentiagRaEsmMaY Jlémerulopathy;

haemochromatosis;thasiradialysisa daiemaelysis thaemolylio eiraemicosyndiame (Méeil's disease); 15
haemorrhagic stroke; Hallerhpden,Spatz diseaseheart attack andJepedusign njurny, Hyngington's

disease; Lewy body disease; intermittent claudication; ischaemic stroke; inflammatory bowel disease;

macular deg%ner%ﬁSﬁ;%ﬁ%r%ﬁ%’ MEHARIRINGTtEd FOXEH ; Therifigitié TasepticiHi g6 tberculous):
motor neuron diséasé; maltiptedsclerosis;dmultipte systemodtréphiyn myoratdiabiselsaamiag heoplasia;
Parkinson's disease; perirnafal asphyxia; Eiek s diseasee Pragressive sHRraNUCIaakRalSYe s
radi_otherapy-ind%cneed %r]ganogllramaaggérsessctjenosisfl af%«(aerdar(le igglas_tyi l;letinoI;i)éaltrhay' sel 'Iee 25 dementia;
schizophrenia; sepsis; sepIPlc s%ock; spongﬁgrm gnceplhjlopathles; S,L?o%arrac%hmdh
haemorrage/cerebpalP 943dspaisn; Subdarke Pasathtemal surgrcal rauated inclbdifg tréutosurgery;
thalassemiaptransiem dsahaentie attask (F1A); traumatis brainiiajiry (T3 draeiraticispinal 39unjury;
transplantation: vaseylag ggmentiay, djal meninaits; and virah spcephaliis Selditongilye fig gompound
of the present invention may also be used to potentiate the effects of other
divided solid carriers or both, and then i1f necessary
shaping the product.
The term “neurological condition” is used herein in
15 its broadest sense and refers to conditions in which
various cell types of the nervous system are degenerated
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
20 conditions, in which damage to cells of the nervous system
has occurred due to surgical interventions, infections,
exposure to toxic agents, tumours, nutritional deficits or
metabolic disorders. 1In addition, the compound of formula
I can be used for the treatment of the sequelae of
25 neurodegenerative disorders, such as Alzheimer’s disease,
Parkinson's disease, multiple 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
30 of the neural retina(retinopathies) and peripheral
neuropathies, such as diabetic neuropathy and/or the
peripheral neuropathies induced by toxins.
The term “neurodegenerative disorder” as used herein
refers to an abnormality in which neuronal integrity is
35 threatened. Neuronal integrity can be threatened when
neuronal cells display decreased survival or when the

neurons can no longer propagate a signal.



treatments, for example to potentiate the neuroprotective 35 effects of brain derived nerve growth
factor. The invention is particularly directed to conditions which induce oxidative damage of the central
nervous system, including acute and chronic neurological disorders - 33 such as traumatic brain
injury, spinal cord injury, cerebral ischaemia, stroke (ischaemic and haemorraggc), subharrachnoid
haemorrage/cerebral vasospasm, cerebral tumour, Atzh&imer's disease, Creutzfeldt-Jacob disease

and 5 its new variant as&gﬁi%&%owilt%gmagicgg\]/_f (Dj%easteha@urétg}gtgn's d}seeaag,gdP%ril%i s%q'se disease,
Friedrich's ataxia, cataract, emeqntia with Lewy body formation, mu tgte system atrophy,
Hallerboden-Spafrisedsé! difuse’ s ewyFsdy disBaSe! EriviotrBpHic dsteral Seferosis, motor 10

neuron disease, muttipte sclecosis, fatgbfigmilial insbmpiayGentsimatincsttausstet iSheinkertdisease
and hereditary cgrebsal hacmerrhage withamyoidaisis-Rutche yps: More pagticularly, the invention is

directed to the 15 treatment of neurodegenerative amyloidosis. The neurodégenerative amyloidosis

may be any tonditioimFhicR Neutologidht danfbge /esults hohPteSde postior st amyidiit SThe
amyloid may be foarneddrom acrariegty ef proteih armpely peptideopretursots,vincladingdut hot limited to

A(3, 20 synuclein, iptingtin rpsiondyretain. Hhls-the conditiondspueferably sglectedifrom the group
consisting of spor.adoilc or g?mi(leiallj@létgggn%r'l's, di_seageb%m%(\)étrogr)r%ite:rlate{)al sglsesrossiskmgtor.neuron
disease, cataractf%a?ﬁﬁsorrﬁs %lsease, éreu%i’f’eloﬁ-ﬁco% disease’and its new varmnt 4ssociated
with "mad cow" #isesse fdistinpiairsdiséhseagementa With L&Yy Bedy: Foimatisr raltiplé system
atrophy, HalterbodenrSpatz adisease,anskdifuse Lewydody diseass. More preferably the

neurodegenerative amylqidosis is, 30.an. A3 felated condition, such ag Alzheimers disegse or

Friedrich's ataxia; frontotemporal dementia; glaucoma;
glomerulopathy; haemochromatosis; haemodialysis;
haemolysis; haemolytic uraemic syndrome (Weil's disease);

15 haemorrhagic stroke; Hallerboden-Spatz disease; heart
attack and reperfusion injury; Huntington's disease; Lewy
body disease; intermittent claudication; ischaemic stroke;
inflammatory bowel disease; macular degeneration; malaria;
methanol-induced toxicity; meningitis (aseptic and

20 tuberculous); motor neuron disease; multiple sclerosis;
multiple system atrophy; myocardial ischaemia; neoplasia;
Parkinson's disease; peri-natal asphyxia; Pick's disease;
progressive supra-nuclear palsy; radiotherapy-induced organ
damage; restenosis after angioplasty; retinopathy; senile

25 dementia; schizophrenia; sepsis; septic shock; spongiform
encephalopathies; subharrachnoid haemorrage/cerebral
vasospasm; subdural haematoma; surgical trauma, including
neurosurgery; thalassemia; transient ischaemic attack
(TIA); traumatic brain injury(TBI); traumatic spinal

30 injury; transplantation; vascular dementia; viral
meningitis; and viral encephalitis.

Additionally, the compound of the present invention
may also be used to potentiate the effects of other
treatments, for example to potentiate the neuroprotective

35 effects of brain derived nerve growth factor.

The invention is particularly directed to conditions

which induce oxidative damage of the central nervous

system, including acute and chronic neuroclogical disorders



dementia associated with Down syndrome or one of several forms of autosomal dominant forms of
familial Alzheimer's disease (reviewed in St George-Hyslop, 2000). Most preferably the A(3-related
condition is Alzheimer's disease. 35 In a particularly preferred embodiment of all aspects of the
invention, prior to treatment the subject has moderately or severely impaired cognitive function, as
assessed by the Alzheimer's Disease Assessment Scale3334 (ADAS)-cog test, for example an
ADAS-cog value of 25 oE[Sgrtelgéer. Int_:a.tgdigon to slowing or arresting the cognitive decline of a subject,

C ma r'aln 1njw sSplia . L u
the compound an&lmethods 0 the 5 invention may also %é S taBIe oruseint je trgétment or

prevention of neliibd&§&rerative LaRAItiENns, Trifaf bé IsGtaid isr vsedn HeliatRg HE Symptoms of
neurodegenerative:borditians nidiedcarpound may /eablerte 1 providesatdeast apatial egversal of the

cognitive 10 decling experienced by paients, If.administered fo 2 subject whg has; heen.identified as
having an increased risk of a predisposition to neurodegcene\r‘atlve conditions, or to a subject
exhibiting pra-clifit& MatifdQatcH ofctnitive Getiifé “SucH @S Mi"CogHifiGé fifipairment or 15
minimal progressietognitiveninspaliments theséemethosisrael domposmds irayebe able'to prevent or

delay the onset of 1¢linical symptams.in agdition-tothe effect afslowing,ors sediaing the rate of
cognitive declinemgﬁrgn%AIzheimer's gise e and ather %ement_i%s are, Zg.usuallg no%giifaggoged

. system atro rboden as
until one or more warnn;?g symﬁtsoms have éop ared. Thesé symptoms constitute 2 syndrome ‘known

as Mild Cognitiveliaipaiffent (MG akRich aas! recefty idefihebbiethesArhe e Acadlerny of
Neurology,1and refeis to the ehinical, statgl efipdividualswbe haye maemory 2 impairment, but who are

otherwise functioning-well ancbe.gla nat Meet alnisaleritgia o semenia,Eetersgn et al., 2001)
Symptoms of MCI include: . o
hereditary cerebral haemorrhage with amyoidoisis-Dutch

type.
More particularly, the invention is directed to the

15 treatment of neurodegenerative amyloidosis. The
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 AR,

20 synuclein, huntingtin, or prion protein.

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

25 disease and its new variant associated with "mad cow"
disease, Huntington’s disease, dementia with Lewy body
formation, multiple system atrophy, Hallerboden-Spatz
disease, and diffuse Lewy body disease.

More preferably the neurodegenerative amyloidosis is

30 an AB-related condition, such as Alzheimer's disease or
dementia associated with Down syndrome or one of several
forms of autosomal dominant forms of familial Alzheimer's
disease (reviewed in St George-Hyslop, 2000). Most
preferably the AP-related condition is Alzheimer’s disease.

35 In a particularly preferred embodiment of all aspects
of the invention, prior to treatment the subject has
moderately or severely impaired cognitive function, as

assessed by the Alzheimer’s Disease Assessment Scale



(1) Memory loss which affects job skills 30 (2) Difficulty performing familiar tasks (3) Problems with
language (4) Disorientation as to time and place (getting lost) (5) Poor or decreased judgement 35 (6)
Problems with abstract thinking (7) Misplacing things (8) Changes in mood or behaviour (9) Changes
in personality - 35 - (10) Loss of initiative MCI can be detected using conventional cognitive screening
tests, such as the Mini Mental Status Exam, and the Meddory Impairment Screen, and

neuropsychologicals,screanina patieries  [he (el isublept 5 used heteln refers to,any animl
having a disease or condition"which requires treatn?ent wit pharma elfical y-active agent. The
subject may be a hfathfival, preferably a human, or may be a domestic or 10 companion animal. While

it is particularly contemg]ateﬂdttﬁat i_la:elc@mpshndpﬁcﬁweahnvem'tm@s@tabﬂ&fwwejjmimedical _
treatment of humgpsy} 5.3156 applicable {o. velpinarydisatment Jeclidiag fesatyent glcompanion

animals such as dogs and cats, and domestic animals such as 15 horses, ponies, donkeys, mules,

R
llama, alpaca, pigs! taltie" AhdEhéep; 5P 286 animdig 3beh B prini&tes elis, darfdd-"6&VidS "and
ungulates. Suitalsle evamimads:includecmembeys o thetOrders oPrmates; Rodentimalvagemorpha,

Cetacea, Carnivaya; 2QPesissedactyla and Artiodactyla. Memberssohthe LQrdess Perissodactyla and
Artiodactyla are %arti(]::%lg(rel g@‘ggggvge%%us i%f .theié simi&agebiglggéang conong% irg@qréang. For
example, Artiodac?yllla comprises approximafé y Iéﬁnllving species fribu eal?ﬁ]rqugh nine families:
pigs 25 (Suidae) Pgetcafies {Fayasstidar) PRippépotanfisessal of the cognitive

10 decline experienced by patients. If administered to a
subject who has been identified as having an increased risk
of a predisposition to neurodegenerative conditions, or to
a subject exhibiting pre-clinical manifestations of
cognitive decline, such as Mild Cognitive Impairment or

15 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.

Currently Alzheimer’s disease and other dementias are

20 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 to
the clinical state of individuals who have memory

25 impairment, but who are otherwise functioning well, and who
do not meet clinical criteria for dementia (Petersen et
al., 2001). Symptoms of MCI include:

Memory loss which affects job skills
30 Difficulty performing familiar tasks
Problems with language

Disorientation as to time and place (getting
lost)

Poor or decreased judgement

35 Problems with abstract thinking

(5)

(6)

(7) Misplacing things

(8) Changes in mood or behaviour
(9)

Changes in personality



(Hippopotamidae), camels (Camelidae), chevrotains (Tragulidae), giraffes and okapi (Giraffidae), deer
(Cervidae), pronghorn (Antilocapridae), and cattle, sheep, goats and antelope (Bovidae). Many of
these animals are 30 used as feed animals in various countries. More importantly, many of the
economically important animals such as goats, sheep, cattle and pigs have very similar biology and
share high degrees of genomic homology. The Order Petissodactyla comprises horses and donkeys,
35 which are both econ%qf allx(i)rg oggntiarll%(izlg%tiekyerelated. Indeed, it is well known that horses and
donkeys interbreed. - 36 As used herein, the term “therapeutically effective amount” is meant an
amount of a compound Bfthe“presRt FR/erfibR ffeBind t& (Rl tesiréd titdpétitic’ fesponse, for
example, to treatsametiaraie ot prevent aubmetsologicalidonditiem thie specifics"tRerapeutically

effective amountt il AyIQUSIYyaey withiAuch daclors s the particuior capsition beipg treated, the

physical condition of the subject, the type of subject being treated, the duration ot 10 the treatment,
the nature of contGrERTthRFaRA &) S and the specific formulations employed and the structure of

the compound or its derifativés.rThe' eotnpoatid of theypredehtinvéntiore frraysadditiGmaflyabe mal
combined with othet; megdicangnis 1 provide an pperative, i ogombination: Jt isiatended to jnclude
any chemically com ﬁtible com inaticirlof ptg:%rmaceuticalje/-ac ive agents, as long as the combination

does not eliminate eaa]gﬂ\a}i?ye ‘O thé co b%uné%?fdar%eurfa [ or 1.t will %ppréﬂé}%te Ctrat the

compound of theliaahtibn aitbrrcthér nredicdiént 20 nMi@ybeadministered separately,
sequentially ®r siguitaasedsly a Qthen medigaments maysinchice; fariexample onhetgsthet eandition is

aO%ﬂnWOMrekﬂ%ﬂggn@ﬁgnbeﬂggﬂﬁgyof the invention is suitable for use in
medical treatment of humans, it is also applicable to
veterinary treatment, including treatment of companion
animals such as dogs and cats, and domestic animals such as

15 horses, ponies, donkeys, mules, 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,

20 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

25 (Suidae), peccaries (Tayassuidae), hippopotamuses

(Hippopotamidae), camels (Camelidae), chevrotains
(Tragulidae), giraffes and okapi (Giraffidae), deer
(Cervidae), pronghorn (Antilocapridae), and cattle, sheep,
goats and antelope (Bovidae). Many of these animals are
30 used as feed animals in various countries. More
importantly, many of the economically important animals
such as goats, sheep, cattle and pigs have very similar
biology and share high degrees of genomic homology.
The Order Perissodactyla comprises horses and donkeys,
35 which are both economically important and closely related.
Indeed, it is well known that horses and donkeys

interbreed.



Alzheimer's disease, an inhibitor of the 25 acetylcholinesterase active site, for example phenserine,
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 nitric oxide (for example NCX-2216,
produced by NicOx) or 30 an oestrogenic agent such as 17-0-oestradiol. Methods and pharmaceutical
carriers for preparation of pharmaceutical compositions &fe well known in the art, as set out in

textbooks such as Remington's Pharmaceutical Sciences, 20th Edition, Williams ilkins
Pennsylvania, 35 USA.K,L:%S ﬁ§§ Eg?e]ir%la? ‘p%i??n%:%ﬁ%cal%%ﬁg '%suglﬁhaair%cee%t%éilylgce(:eptable
solvent, suspendPagent orSvélier o delfering the tofpgorifdoitermidiate? IPBES$7 the subject.

The carrier may heliquid iosrsotid Bodtis veelected inithithe plannedmanner apadministration in mind.
Each carrier must be phiarmaceytically ;aceeptable” in-the. sense of peing compaliple, with other

ingredients of the 5 composition_and non injurious to the subject. The compound of formula | may be
administered orally “fopicAy CBr p&fenteraity T dosage unit formulations containing conventional
non-toxic pharmaceuticdlhe aspeptableccdrtiees; @dfuviants: bhd vehicles. ITive tenetd Parentéral as

used herein incluges sybsutaneoys injectionss aerosel fenadministrationy9.lungs, o pasal cavity,
intravenous, intramu%ciutlar int(bathecal,tintra%ranial injection or inf’Lus(i:%rllrl E?lc?ni ueszQ gresent

invention also prg\ﬁaes sﬁi?gble ?&ﬁgal, 6%?, ?Lg’anz%ihpar%nt\ésrélcﬁharmaceu ical formulations for use in

the novel metho8%'d} Fre&tmérmtcof th@ present ilienfion PPRAE ComfisaurRy ofthe pledert isvertibn
may be administened erallyasctablets,agueousf olly suspensiens, dozengesyirochesapgwders,

granules, emulsigns, capsules, aureps of 20.6lixirs s The campesiyion far.oral e may.confain qrie or
the compound or its derivatives.

The compound of the present invention may additionally
be combined with other medicaments to provide an operative

15 combination. It is intended to include any chemically
compatible combination of pharmaceutically-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

20 may be administered separately, 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

25 acetylcholinesterase active site, for example phenserine,
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
nitric oxide (for example NCX-2216, produced by NicOx) or

30 an oestrogenic agent such as 17-P-oestradiol.

Methods and pharmaceutical carriers for preparation of
pharmaceutical compositions are well known in the art, as
set out in textbooks such as Remington's Pharmaceutical
Sciences, 20th Edition, Williams & Wilkins, Pennsylvania,

35 USA.

As used herein, a "pharmaceutical carrier"™ is a

pharmaceutically acceptable solvent, suspending agent or

vehicle for delivering the compound of formula I or II to



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, 25 lactose, glucose, aspartame or saccharin. Suitable disintegrating
agents include corn starch, methylcellulose, polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid
or agar. Suitable flavouring agents include peppermint dil/ oit of wintergreen cherry, orange or

raspberry 30 flavg r|n% %urgable pre§If rvatrvg;lrnclug] gb benz rn E g&)hagocopherol
ascorbic acid, met gl para{Jben propy para en or so urtab ubrlcants mclude

magnesium steafte SStE&fic HaiEn sohEnP Jo?éﬁtéds&ﬁ%e(ﬁrl&fdeaémﬂa%l Huitablefimeteldyds
agents include glyeetyl monostearatesor glycesyia distearatel Jheltabletis ceptaibthe activetingredient

in admixture with, pgatoxi¢ pharmacewically aceeptable, 38 excipienisaich ate syitablg for the

manufacture of tablets. These excipients may be, for example, (1) inert, diluents, such as calcium

carbonate, Iéctos%o%gfﬁﬁfrﬁl@Bh@EﬁhﬁB%r%@iHﬁf)ﬂBsﬁﬁa@ &) YraAfsting and disintegrating
agents, such as corn stédiich oralginicratid £ (Fdindihg agents; soeh adrstarcht gelatin or atayia; and

(4) lubricating ageBts; sHGh a5 NAagRasiUA siearale, stearit, asidkorialc: These tabletsonay be
uncoated or coated b%/ 10 known technr%ues to dela dlsmte%ratrgn and absorptlger]Fn the

gastrointestinal trac?ané’nher%by provr&e 8 sustaine ac%on overa Ioﬁgcgruperro 0r example, a time

delay material s@¢eita® ghfeeryl prctostedrater8r) glyesryk distedrate sl be emplbyed: ©dating may
also be performegatseusiag dechniquessdesasibedrin the U.ScRats Nosu 4 2566108, 14,1601452 and

4.265,874 to form gsmotie herapeulia fatleks.{orspnira! risase- Jhe,ompoundl gffgrmula l as well
as
intravenous, intramuscular, intrathecal, intracranial,

injection or infusion techniques.
The present invention also provides suitable topical, oral,

15 and parenteral pharmaceutical formulations for use in the
novel methods of treatment of the present invention. The
compounds of the present invention may be administered
orally as tablets, aqueous or oily suspensions, lozenges,
troches, powders, granules, emulsions, capsules, syrups or

20 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,

25 lactose, glucose, aspartame or saccharin. Suitable
disintegrating agents include corn starch, methylcellulose,
polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid
or agar. Suitable flavouring agents include peppermint
0il, o0il of wintergreen, cherry, orange or raspberry

30 flavouring. Suitable preservatives include sodium
benzoate, vitamin E, alphatocopherol, ascorbic acid, methyl
paraben, propyl paraben or sodium bisulphite. Suitable
lubricants include magnesium stearate, stearic acid, sodium
oleate, sodium chloride or talc. Suitable time delay

35 agents include glyceryl monostearate or glyceryl
distearate. The tablets contain the active ingredient in

admixture with non-toxic pharmaceutically acceptable



pharmaceutically-active agent useful in the method of the 20 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 25 or infusion by, for example, osmotic pump. For in vitro studies the agents
may be added or dissolved in an appropriate biologically &cceptable buffer and added to a cell or

tissue. Preparations for parenteral a %;nlnlj%ratl%nllC clude 30 sterile agueous or.non: agg;eous solutions,
suspensions, and emulsions. Examp es of non-aqueous So vents are propylene yco polyethylene

glycaol, vegetabletcﬁﬂéjs@éﬁ as olive oil, and injectable organic esters such as ethyl oleate. Agueous
carriers include water, altchoticlaguéptie 3bssatutionse emidsiorscamguspensions] imetuding saline and

buffered media. Rargpieralvehicles include sadiym gggg@a%uthrhggg%r s dextrose, dextrose and

sodium chloride, lactated Ringer's intravenous vehicles include - 39 fluid and nutrient replenishers,

electrolyte réplerﬁ)gf%?gh(%ﬁgh A5 thi55e BEsET BARIAGE’s déxtrS5e] Pand the ke Preservatives and
other additives may=lsd bepresert suchnas, fosexample, antiimietebials, anti-axigdants; chelating 5

agents, growth factorsianchingl; gages esd the dike sGeperalynthefenns itheating: c dreaiment and the
like are used hereép to m an aff t|n a subject, tlSSU% or ceII to obtaina d S|red pharmactcolcigic
i

and/or physiologi éﬁeé]t The effec ma?}ebe pr’opﬁyl%ctlc in terms osfjllbmcompfaé{;eaiy of par |a?ly
preventing a dlse%@écbr%?grtéﬂ symptbmtfefet? @idlofRmay e thefasdific iR fermRora paftial or
complete cure ofiendisease clraatings asdised] herein soversaryHieatment ob s erevardioniof

disease in a vertgpatg, a mammalparigyiady 2 human andipshgesi i (APgveting hedisease
ﬁon1occunmgln§é%¥%gcg%er a longer period. For example, a time delay

material such as glyceryl monostearate or glyceryl
distearate may be employed. Coating may also be performed

15 using techniques described in the U.S. Pat. Nos. 4,256,108;
4,160,452; and 4,265,874 to form osmotic therapeutic
tablets for control release.

The compound of formula I as well as the

pharmaceutically-active agent useful in the method of the

20 invention can be administered, for in ViIVO application,
parenterally by injection or by gradual perfusion over time
independently or together. Administration may be
intravenously, intraarterial, intraperitoneally,
intramuscularly, subcutaneously, intracavity, transdermally

25 or infusion by, for example, osmotic pump. For in vitro
studies the agents may be added or dissolved in an
appropriate biologically acceptable buffer and added to a
cell or tissue.

Preparations for parenteral administration include

30 sterile aqueous or non-aqueous solutions, suspensions, and
emulsions. Examples of non-aqueous solvents are propylene
glycol, polyethylene glycol, vegetable oils such as olive
0il, and injectable organic esters such as ethyl oleate.
Aqueous carriers include water, alcoholic/agueous

35 solutions, emulsions or suspensions, including saline and
buffered media. Parenteral vehicles include sodium
chloride solution, Ringer's dextrose, dextrose and sodium

chloride, lactated Ringer's intravenous vehicles include



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 20 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 bringingthé%ompound of 25 formula I, analogues,

derivatives or salfs {hesedf, or ,comaingions.ofie commound gfdormula | andane armare o
pharmaceutically-active agents into a form suitable for administration to a subject using carriers,

excipients and ad@Hives ¥ atikfidfeL FraquertyaStF EarfiefS 830 2tkiliaR8slindhfdel agnesium
carbonate, titanium diexide, t lactosea mannitoband athier sugarsydgicamilk pretein; egelatin,sstaich,

vitamins, celluloseandiits dedvatives, anjpaland.yegsatable oils, polysthylens glycolsand. sglyents,

such as sterile water, alcohols, glycerol and 35 polyhydric alcohols. Intravenous vehicles include fluid

and nutrient tepl@HSHErS, PRI AVER hélude SAMtimitfobial9 2R oxitiantd MhelatihG agents and
inert gases. Other phartaceuti¢dlly, addeptabbiecarriars dadlude - 40 " agqeecusssolUticns] nbhetoxic

excipients, includingsalts; cPreservatives.ibuftess godthe fike.as desaribedy frcinstancesine or
Remington's Pharm el,étical Scienrg:es, %Oth.ed.dWilklliamrg and Wilkins (IZI%(?O) an%The ritish National
5 Formulary 43rd ed. Bri%sﬁkﬁﬁealdjicalaAss%cs:fé%i%n ndaﬁoy‘?aﬁo Rarmacel |08F880|¥t5y18 reat Britain,
2002; http://bnf.hfRE): the EbAtents 6RWhRRAreheralplindotpérated By Fefefencel The pH and

exact concentrationmpf theavariotis gesmpanents; opthevpharmagestical sompositions1¢areadjusted

according to rout ills in.t ee, i ' >harmacological Basis for
Therapeutics (7tf1g§gl?§%§l§5§.ﬂgﬁé%§'l t?&PSP‘%?%i@%%EQSf UTS" ”}?t?é’%'?sa Basls )
prartia Oor complete cure O a lsease. reatling as use

herein covers any treatment of, or prevention of disease in

a vertebrate, a mammal, particularly a human, and includes:
15 (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
20 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

25 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
administration to a subject using carriers, excipients and
additives or auxiliaries. Frequently used carriers or

30 auxiliaries include magnesium carbonate, titanium dioxide,
lactose, mannitol and other sugars, talc, milk protein,
gelatin, starch, vitamins, cellulose and its derivatives,
animal and vegetable oils, polyethylene glycols and
solvents, such as sterile water, alcohols, glycerol and

35 polyhydric alcohols. Intravenous vehicles include fluid
and nutrient replenishers. Preservatives include
antimicrobial, anti-oxidants, chelating agents and inert

gases. Other pharmaceutically acceptable carriers include



The pharmaceutical compositions are preferably prepared and administered in dose units. Solid dose
units 15 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 20
lower daily doses may be appropriate. The administratioAOofthe daily dose can be carried out both by

single administration_in the for. g nin | dose u . else several smaller dosga%r‘gtg and also

f divig ual ¢ nit Q
by multiple administration of sub i%/lgdré%'donses at%%le%ifi?:}intlewaﬁs? o5 The (f) armaceditica

compositions acdvfaing i e iRventIhihay DePadministeretiBcaRforSztemicatly ifar
therapeutically effeciiverdose. Amaunts effectivesfopthismaseswill] ok towrsecdepend an the selverity of

the disease and g weight andgeperal;state (I%fdb_é subieet.30 Typicallys fogages Hgd in vitro may

provide useful guidance in the amounts useful for in situ administration of the pharmaceutical

composition>and" &Hifat Hodefs may e usBd i teterfife Sfective q5sayes30r fBAMERt D! the
cytotoxic side efféctsrMareus considérations are 85@esetibéd,id.g4 in LaA§er; Science, 249: 1527,

(1990). Formulatiensfor oralusenmay be)in the formy gt bards gelatipicapsulesavhereinthe active
ingredient is mixed with an ir]tert s%lid diluent, for example, cah;ium - 41 carbonate, calcium.

phosphate or kaoﬁfﬁ?%@;? ]?r?aye%so%erlen the form of so geﬁ)a inagapseu}féasc\l;vh(écr)erllr? e g\(‘%t‘lzvleorl

ingredient is mix&df withevater 6Pas off PREFINAT) SEck &s tpeamitiniqsid patatin GrBhoe bil 151
Aqueous suspensieas nofmaty goatadn thel activeo madertals én admixture with iexcipients sgisable for

the _manufacturec%f leou ggse@ﬁé}gﬂ,%u gx%gigp}t&@gy be; él%ls%$§l[19inlgoz}gent such as
sodium carboxyr%%te¥acellljtose, ngc%tt%/ C%IIu ose9,8%/) roxypropylimethylcellulose,
peutics ed., .
The pharmaceutical compositions are preferably
prepared and administered in dose units. Solid dose units

15 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

20 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.

25 The pharmaceutical compositions according to the
invention may be administered locally or systemically in a
therapeutically effective dose. Amounts effective for this
use will, of course, depend on the severity of the disease
and the weight and general state of the subject.

30 Typically, dosages used In VItro may provide useful
guidance in the amounts useful for In Situ administration
of the pharmaceutical composition, and animal models may be
used to determine effective dosages for treatment of the
cytotoxic side effects. Various considerations are

35 described, e.g., in Langer, Science, 249: 1527, (1990).
Formulations for oral use may be in the form of hard
gelatin capsules wherein the active ingredient is mixed

with an inert solid diluent, for example, calcium



10 sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; (2) dispersing or wetting
agents which may be (a) naturally occurring phosphatide such as lecithin; (b) a condensation product
of an alkylene oxide with a fatty acid, for example, polyoxyethylene stearate; (c) a 15 condensation
product of ethylene oxide with a long chain aliphatic alcohol, for example,
heptadecaethylenoxycetanol; (d) a condensation produdtlof-ethylene oxide with a partial ester

derived from a fatty acid and hexitgl such as polyoxyethylen rpitol m leate, or
condensation Zo%r%jﬁrclt% gfeéthgléé%glo&?d Wﬁﬁé%%r%af)(arsﬁég %erjl'vged f(r)glr%g}]at{?/d Ci s? )gﬁd}%%xitol
anhydrides, for exa8mplepdigsRyethylgRé sofstamtmbneskate: ThePirarmaeebti€altohiptsitions may

be in the form of iastesite kjectakieratkedus Ot oleagenous suspensian i This, suspehsioan may be
formulated accorg'@gntgg(ngy\ﬁn, "1%”389%1 ulgiggaﬁggg% syitable p@,gpecg_gi_@g or wetting agents and

suspending agents which have been mentioned above. The sterile injectable preparation may also a

sterile injectable solutidh o SUEPeRERGA ARSI B8 baverteri-dtcEPfabE Gitdént or solvent,

for example, as asohutionlin 113-batamediol rAmeongttheacteptables vehictesoard Solvenitssthat may be

employed are watgl, JRingens Soltion AR isotenic sedisim ghlorige splution; dn addition, stesile, fixed

oils are conventio%aglyss%%rgﬁlc?g/ed asa sglvent or suspeggiinlgnmedi%m. For t@ﬁ urpose, any bland
loye

fixed oil may be e ncludin ?ﬂﬁﬁetics%%no%sr cﬁglycerldé:sa.1 n %ﬁ@fﬁ%n, 4 ty acids - 42 such

as oleic acid findtelin HRe preferation of fjétthdRs: CorpoundsTIgrGal apalselses e,
administered in the fotm of lipeserme deliverysystams.rsushiapsmall Surnilamellar yasiglesnlarge

gﬂﬂi?ﬁé‘?&;’:ﬁ?ﬁ@:ﬁ% g g;fr’;ﬂl% faryesicles, Hippsemes.can ke farmed rom,a yarety, of.
(a) naturally occurring phosphatide such as lecithin; (b) a
condensation product of an alkylene oxide with a fatty
acid, for example, polyoxyethylene stearate; (c) a

15 condensation product of ethylene oxide with a long chain
aliphatic alcohol, for example, heptadecaethylenoxycetanol;
(d) a condensation product of ethylene oxide with a partial
ester derived from a fatty acid and hexitol such as
polyoxyethylene sorbitol monooleate, or (e) a condensation

20 product of ethylene oxide with a partial ester derived from
fatty acids and hexitol anhydrides, for example
polyoxyethylene sorbitan monooleate.

The pharmaceutical compositions may be in the form of
a sterile injectable agueous or oleagenous suspension.

25 This suspension may be formulated according to known
methods using those suitable dispersing or wetting agents
and suspending agents which have been mentioned above. The
sterile injectable preparation may also a sterile
injectable solution or suspension in a non-toxic

30 parenterally-acceptable diluent or solvent, for example, as
a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water,
Ringer's solution, and isotonic sodium chloride solution.
In addition, sterile, fixed oils are conventionally

35 employed as a solvent or suspending medium. For this
purpose, any bland fixed oil may be employed including

synthetic mono-or diglycerides. In addition, fatty acids



stearylamine, or phosphatidylcholines. The compounds of formula | may also be presented for 10 use
in the form of veterinary compositions, which may be prepared, for example, by methods that are
conventional in the art. Examples of such veterinary compositions include those adapted for: (a) oral
administration, external application, for 15 example drenches (e.g. agueous or non-aqueous solutions
or suspensions); tablets or boluses; powders, granules éEpellets for admixture with feed stuffs;
pastes for applic%tLilocrhtoatgeo ngye; 20 Cgb)fg%rgn{lesy%l %clinmi&ilsetrati]pn fgrr g%%rggleo y subcutaneous,

. ~aCl e .
intramuscular or intravenous Injection, e.g. as a sterile solution (?r sgspensmn; or (when approprlate)

by intramammary: HAjeEfiGPWhere a suspension or solution is 25 introduced in the udder via the teat;
(c) topical applications, egu@asuncreant, ointhient aorispray apphbed tethedskiniard{d) sdravagirtadly,

€.9. as a pessaryy Gi&am Prﬂ%s%%@ﬂ?‘(z@%fg campound of formulg |, gf the 30 present

invention are of the order of about 0.5 mg to abou mg_per kilﬁzram body weight, with a preferred

dosage range b&thveeA ot b.5 iy'to t107HG PP kit6Gtam Body Sieightper ¢ (from about
0.5 gms to about@:gmsigercpdtient pes dayk The armpontofeactiveindredient theat niay 85 be

combined with the gardermaterigisto-produge @single-dosage-will ary depending upon the host

treated and the p%@%‘%'ai g}((l)id&m %drmin%rgtign Far X rgglehgsformulation intended for oral
administration to huna may - 43 contain abou tﬁm@ to 19 of an active compound with an

appropriate and conveniert aRfFR® O earriet mMateidlwhiehmmaya/esy frofh BEGHS 295 peicent of
the total compositien. Dosage unitriarms wik generally ¢optaipositions, which may be

prepared, for example, by methods that are conventional in
the art. Examples of such veterinary compositions include
those adapted for:

(a) oral administration, external application, for

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

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

25 introduced in the udder via the teat;

(c) topical applications, e.g. as a cream, ointment

or spray applied to the skin; or
(d) intravaginally, e.g. as a pessary, cream or foam.
Dosage levels of the compound of formula I of the
30 present invention are of the order of about 0.5 mg to about

20 mg per kilogram body weight, with a preferred dosage
range between about 0.5 mg to about 10 mg per kilogram body
weight per day (from about 0.5 gms to about 3 gms per
patient per day). The amount of active ingredient that may

35 Dbe combined with the carrier materials to produce a single

dosage will vary depending upon the host treated and the
particular mode of administration. For example, a

formulation intended for oral administration to humans may



5 between from about 5 mg to 500 mg 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 10 hours for up to four hours
or longer; for example the compound may be administered every hour or every half hour. In one
preferred embodiment, the divided-dose regimen comprises-a second administration of the compound
of the invention afgertan irpt%rvg{lf{org (tﬁ% fi{%t aldmigg.:strg iog 15.suffic(::i lon Igvel of active

. C cEﬁ 8n“oungtﬁ§kgm
compound in the b%oalhas ecrease appro%mately rom él(?% ofnt] e maximum p?asma level

reached after the?fitBt SeiAisfrafion A foiriiirtafrian Bffe Sfve contdtofmactiieladentin the

_bIood. Optionallyronge @ramgrefzax_sqhbeﬂpterﬁ admifistratianse maydfe given tabasdorresponding

interval from eacé&ﬁ%%%‘%g éﬁm'”'ﬁgé%gbtﬁlﬂﬁfﬂa% Ffbeq fhe plasma leyel hasdecregsed to
late

approximately from 10-50% of the imme y-preceding maximum. It will be understood, however,
that the specific (688" 28 leve 18 ARy Barticuls? pafient Wil e pehdipon'& vaRats < of faittors including
the activity of the specifiergompeund’ eptpgloyediitheade, bddy heightvgerierahhealth, sex, diet, time

of administration otgwte, o administration, fateRfcexcigtien, didg gombinationand the severity of the
30 particular disease untdei%oin% therapyo[{.d EXAM LE§.The in.ven:%ign wi'll nowtq? desclgibgd lin detall
by way of refereficé oﬁly to the oIFoan AON-Hni |rr1§1 e>l<(631rrﬁ?oIelslr.1 Far cl%ﬁllty, c%msp%u% S0 this
invention are refdfal L5y hainber Sor eRamplecT-4al 2132 The sttuchies of e Bxahifte
compounds so refefied td are giveadn fablesnbulks -4 InE¥amplesol te @athelfellewing references

are cited:

compound may be administered every hour or every half hour.
In one preferred embodiment, the divided-dose regimen
comprises a second administration of the compound of the
invention after an interval from the first administration

15 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

20 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.

It will be understood, however, that the specific dose

25 level for any particular patient will depend upon a variety
of factors including the activity of the specific compound
employed, the age, body weight, general health, sex, diet,
time of administration, route of administration, rate of
excretion, drug combination and the severity of the

30 particular disease undergoing therapy.

EXAMPLES
The invention will now be described in detail by way
of reference only to the following non-limiting examples.
35 For clarity, compounds of this invention are referred
to by number, for example 1-4 and 2-3. The structures of
the example compounds so referred to are given in Tables 1-
10.



1. Dondoni, A. at al, Synthesis, 1996, 641 and 1987, 998. 5 2. Goldstein, H. and Schaatf, E., Helv.
Chim. Acts, 1957, 57(23), 132. 3. March, J. in "Advanced Organic Chemistry, reactions, mechanisms
and structure”, 3rd edition, John Wiley & Sons, 1985, pg. 601, and references 10 cited therein; for
more specific reaction conditions, see for example: Giencke, A. and Lackner, H. Liebigs Ann. Chem.,
1990, 569; Brown, L. L. atal, J. Med. Chem., 2002, 45, 284%; Koch, V. and Schnatterer, S.
Synthesis, 1990, 499; 1?1@4'5& 9%@, Nt‘%‘ aé,_,ELErhg. I}_{Iggl ‘Eﬂ% %%%?eréﬁ 7e239'a5rér' W. Greene
and P. G. M. Wuts (Eds) in "Protective Groups in Organic Synthesis", John Wlfey & Sons,
U.S.A.(1999). ZOCB‘-.tF‘%ﬂiiépe, M. P. at al, Eur. J. Med. Chem., 1992, 27, 291; Giencke, A. at al, Liebigs
Ann. Chem., 1990, 5691 7. Bavetsibs, V, atal, St Mel, Chemthesds,45,99692.@258 Geneardl 987,
experimental details 2,4-Dichlogghienzoic acid (1-1) and 2,4-dichloro-6- nitrophenol (2-1B)were
purchased from Aldrich. All reagents/reactants, unless otherwise stateg_l ere %:wrced XO {rom
Aldrich. 4-Amino-1,3,5-ffimethylByra2bfe: 2:atlina?48- afyaroxypyrimi ﬁv!,"- m--Acta,
4-chloromethyl-3,5-dimethylisok32dle aid 23¢hlofopRethyl-4-methylthiazole hydrochloride were
purchased from Lancaster. (2-fgviremethyl)thiazqleveasc doe Tatge ifFeoCliegh iastbryliferature.’

Solvents were 35 analytical gr dass | H istil rom sqdium and
benzophenone under argon. 'W@éﬁ%ﬁﬁ&%ﬁﬁjgg -é) %@ﬁeﬁg#@gg}ed o% a \%i?%nl frova
400 spectrometer unless otherlWidB ifdi¢atads J\Rilges afdgiveRd- 601, and references

10 cited therein; for more specific reaction
conditions, see for example: Giencke, A. and
Lackner, H. Liebigs Ann. Chem., 1990, 569; Brown,
L. L. et al, J. Med. Chem., 2002, 45, 2841; Koch,
V. and Schnatterer, S. Synthesis, 1990, 499;

15 4, Linderberg, M. et al, Eur. J. Med. Chem., 1999,
34, 729.
5. T. W. Greene and P. G. M. Wuts (Eds) in

“Protective Groups in Organic Synthesis”, John
Wiley & Sons, U.S.A. (1999).

20 6. Follope, M. P. et al, Eur. J. Med. Chem., 1992,
27, 291; Giencke, A. et al, Liebigs Ann. Chem.,
1990, 569.
7. Bavetsias, V. et al, J. Med. Chem., 2002, 45,
3692.
25

General experimental details
2,4-Dichlorobenzoic acid (1-1) and 2,4-dichloro-6-
nitrophenol (2-1B)were purchased from Aldrich. All

reagents/reactants, unless otherwise stated, were sourced

30 from Aldrich. 4-Amino-1,3,5-trimethylpyrazole, 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

35 analytical grade and used as supplied. THF was distilled
from sodium and benzophenone under argon. 'H NMR spectra (9,
relative to TMS) were recorded on a Varian Inova 400

spectrometer unless otherwise indicated; J-Values are given



- 45 in Hertz. Mass spectral data were recorded on a Micromass Quattro Il mass spectrometer. A
practical and concise synthesis of 4,6-dichloro-3- hydroxy-2-nitrobenzoic acid (1-6), a key intermediate
used 5 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 10 Scheme IA CI CI CI CI COCN COON COOH CI/ Cl/ Cl/ Cl #COOH NO2

iz A L ke %ﬁbéf‘tlz.?'»?ég%_ &R g%@&%&éé_’é‘%ﬁ@%&%‘% 1:6 &1%%%%%%0‘6"'3/

available 2,4-dichlorobenzoic aci IS nitrated to give 2,4 oro-5-nitrobenzoic acid (1-2). 15
Compound 1-2 i€6HverRd! Vidthe anvine A=3 dhatRé acetamide 1-4, into
3-acetamido-4,6-dichlorb-2>nirobenzdicaadid{d k) i Sabsequerd hase diydiglysis v A1 gives;-
following workupjth acid. the, 2-pittabenzgic acid. 1:6. (/iuéaepsaorggﬁ'yeq in-highvields Labout 90%)
and are 20 amendable to scale-up. Compound 1-6 can also be produced according, to the route

p. Co
shown in Schemé 1B. ThtisP tiazZatishtoh 0P 1-Fvih $tdifdard o T@thﬁifeoéé/n_(ﬁ Tore3- R%Rth8 alcohol
1-7. Compound B-7as ¢erenitratetd eccordiag torthefconditivhsyrevioaslydestribed in the 25

literature4 to proyjde 18, -thessyuhetic, reutes showa in (kath Schemes A andJd B, fardhe preparation

of 1-6 represent yprovements on the lierajyis4 methad, with all steps shown

10 Scheme 1A

cl cl cl cl
COOH COOH COOH COOH
& b b
cl cl c cl
NO, NH, NHAC
1-1
1-2 1-3 14
cl cl
COOH COOH
-
Cl NO, cl NO,
OH NHAC

16 15

commercially available 2,4-dichlorobenzoic acid (1-1) is
nitrated to give 2,4-dichloro-5-nitrobenzoic acid (1-2).

15 Compound 1-2 is converted, via the amine 1-3 and the
acetamide 1-4, into 3-acetamido-4, 6-dichloro-2-nitrobenzoic
acid (1-5). Subsequent base hydrolysis of 1-5 gives,
following workup with acid, the 2-nitrobenzoic acid 1-6.
All steps proceed in high yields (about 90%) and are

20 amendable to scale-up. Compound 1-6 can also be produced
according to the route shown in Scheme 1B. Thus,
diazotisation of 1-3 via standard or routine conditions?®
gives the alcohol 1-7. Compound 1-7 is then nitrated
according to the conditions previously described in the

25 literature? to provide 1-6. The synthetic routes shown in
both Schemes 1A and 1B for the preparation of 1-6 represent

improvements on the literature®? method, with all steps shown



- 46 proceeding in good yields. Reduction of 1-6 with iron powder in HOAc at 80C 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 5 hydrogenation4 gave only a 14% yield of the amine 1-8. Scheme IB CI
CICI CI CI/COON CI COOH-CI NOOH - CI / NH2 '~# 2 NH2 OH OH OH 1-3 1-7 1-6 1-8 10 A range
of novel 8-hydroxy-3N-substituted quinazolin- 4-ones of tHis invention can be synthesised according to

the routes show Sf%‘ceé%%ﬂ%?éy l%sﬁﬂg%@é%]%rd“s?' Rcheme 24, CLEQOY ¢1-N0Z QMe 2-11CII Cl
CI CI COOMe COON COOH COOMe'y Ci /NO2 €I NOZ CI'Nu CI Nu° OH OMe OMe OMe 1-6 22 2
3 24 Process DI PProedss A ClBr02€ 11 CITNBNHR T RA2ProkEssS BE REoCHG T / N~ H OH

OH OH OMe 2-1x 1828 @5wBrdcess G Hel ChCkERMHRNG @ik ne 1-8, in 94% yield.
It is noteworthy that reduction of 1-5 via catalytic

5 hydrogenation®! gave only a 14% yield of the amine 1-8.

Scheme 1B

cl Cl cl Cl
COOH COOH COOH COOH
» —_— e
Cl Cl cl NO, Cl NH,
NH, OH OH OH
1-3 1-7 1-6 1-8

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

the routes shown schematically in Scheme 2A.



AMOCIH/N CINH2ZOHCIV/ NN~ OHOMe 2-11292-6 CI0 4R N~ OH 2-0 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 proceduresé6 is shown in Scheme
2B. Thus, treatment of 2,4- dichloro-6-nitrobenzoic acid (2-18) with dimethyl sulphate 10 according to
conditions previously described for the preparation of-2-2from 1-6, gives 2-2B. Reduction of the - 48
nitro compound éc]%j Atandard conditions, typically using tin(ll) chloride or iron powder and
glacial acetic acid/hydrochloric acid, gives the anisidine 2-3B. Treatment of the anisidine 2-3B with
chloral hydrate in the presence 5 of hydroxylamine hydrochloride followed by acid hydrolysis gives the
isatin intermediate 2-4B. Subsequent trect'mgggHof 2-4B with hydrogen peroxide under basic
conditions gives the anthranilic acid 2-4. 10 Scheme 2B clclclclocl = ,[#C CI NO2 yClI NO2y
NH2 ClI/H O CI NOOH OH OMe OM& OMe ©Me “2:1B 2-2B 2-3B 2-4B 2-4 Treatment of 2-4 with
formamide at an elevated temperature, t)?chally at 15 rovides the 3H-quinazolin- 15 4-one 2-5.
Compound 2-5 is then reacted with e

cl cl Cl Cl
COOH COOMe COOMe COOH
. . o
cl NO, ¢ NO, cl NH, Cl NH;
OMe OMe
2 23 24

OH OMe
1-6 2- i
J Process A

Process D‘

a Cl

CONHR

cl NO,
H
OH ©
1-8

Cl
COCH COOH
Process B
e
Cl NH; cl NH—CHO

Cl (e}
NH
-
Cl N
Ol

OH

Me
2-10 2-8 2.5
l Process C l
Cl
cl fo) Cl [¢]
CONHR
N
O
Cl NH. I~
2 Cl/ii; Cl N)
OH
OH OMe
2-11 2-9 2-6
Cl (e}

R
N
Cl/iil\:

OH
2-7

the 2-nitrobenzoic acid 1-6

(Scheme 2A),
via either 2-1 or 2-2 and 2-3,

the anthranilic acid 2-4.

In process A
5 can be first converted, into
An alternate synthesis of 2-4 using standard
procedures6 is shown in Scheme 2B. Thus, treatment of 2,4-
(2-1B) with dimethyl sulphate

10 according to conditions previously described for the

dichloro-6-nitrobenzoic acid

preparation of 2-2 from 1-6, gives 2-2B. Reduction of 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, 20 (chloromethyl)cyclopropane, 1-(2-chloroethyl)pyrrolidine,
2-(2-chloroethyl)-1-methylpyrrolidine, 4-(2- chloroethyl)morpholine, 2-chloromethyl-4-methylthiazole
hydrochloride, 2,6-bis(chloromethyl)pyridine, 2- bromoprépane, 1-chloropropane,

1-chIor0-2-methy}gg?gn%,ognég&p@r e I% %ghg&aﬁag%@yg\gﬁig?ﬁ%gSc,hIog%%gaiz%%eg.ﬁ%;hloride,

1-chlorobutane, 2-chlorobutane, crotyl chloride and 4-chloromethyl-3,5-dimethylis esults

are tabulated (Tabfe- 2§ Sudseglentriehrdvdies the proRcERY gFoupiemP-8Cditadhy Esing BBr3 or
with 30 aqueous &HBraatraycelevatedtemperatdre, provides ke aoiresponding-3B. Treatment

3-N-(substituted)=g-hydroxy;3H:-auinazobn-gg ope 27 Jnthe £asq of the ethyl ether dsyivative 2-6M,
the hydrobromide salt of the alcohaol 2-7M1 was obtained (Table 2). Treatment of the alkene 2-6P with

(
aqueous HBF 35 Pesuled in A drobrominRion GHIne aiknid AodtIE BONAY. 49 WitH ¢SHedhiahT
removal of the methoxy prbtecting gioup: Lhdngedipoand-ABP1 Sinsrocesses B amd@¢8therfie

2A), the anthranibc-3gidy, 18 cary be dpatecdwith acetic formic aphydride-thgive the S formytamino
compound 2-8 or, tﬁ]e bengngau]l ]oxazin-.4-05e 2-9. Compound 2-8 (or 2-9) is then reacted with a
. .~ .the an 111c acid 2=4. . . .
suitable amine in'the presence of a con%lensmg agent such as phosphorus trichloride or triethyl
orthoforma{% at aé\ﬁg%@t temperature, typically using toluene or xylene at 10 near reflux
temperature, to yield the 8-hydroxy-3H- quinazolin-4-ones 2-7. Examples of amines that can be
employed in processes B and C include, but are not limited to, 2-amino-5-methylthiazole,

2-(2-aminoethyl)pyfidine, 3- aminogyridine, 4-amingmorpholine, 1-afhingR4 15 methylpigerazige,
l-aminopyrrolidin- . : 5
cl NO, cl NO, cl NH, al N cl NH,
H Me OMe OMe
2B 2-3B

0 o) OMe
2.

2-1B 2-4B 2-4

Treatment of 2-4 with formamide at an elevated
temperature, typically at 150°C, provides the 3H-quinazolin-

15 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,

20 (chloromethyl)cyclopropane, 1-(2-chloroethyl)pyrrolidine,
2-(2-chloroethyl)-1-methylpyrrolidine, 4-(2-
chloroethyl)morpholine, 2-chloromethyl-4-methylthiazole
hydrochloride, 2,6-bis(chloromethyl)pyridine, 2-
bromopropane, l-chloropropane, l-chloro-2-methylpropane, 2-

25 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 BBr3 or with

30 aqueous 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 agqueous HBr

35 resulted in hydrobromination of the alkenic double bond



(aminomethyl)piperidine, 1-aminopiperazine, 5-amino-I- ethylpyrazole, 5-amino-2-methoxypyridine,
4-amino-1,3,5- trimethylpyrazole, 2-amino-I-methylbenzamide, 2-amino-5- methylpyridine,
2-amino-5-chloropyridine and 4 20 aminopiperidine. Results are tabulated (Table 3). Other 8-
hydroxy-3H-quinazolin-4-ones that can be prepared according to these processes are shown in Table
4. In process D (Scheme 2A), the 2-nitrobenzoic acid 1-8 %can first be treated with a suitable amine in

the presence 25 of g %%P{é‘g?h% f'f‘%ﬁ'@t %‘é‘%ﬁb@%{?%ﬁo Pﬁ%d%&%é%g%%%tgtiq

r
N-(substituted)benzamide 2-10. Subsegquent reduction of the nitro and coup i%ggorf?ﬁg resultant
amine 2-11, typicaHy With forfRCAE | ﬂ?égﬂresence of a condensing agent such as CDI or triethyl
orthoformate or 30 with forngamidegzrogides dinel cOrrésSporeding 3AN-substituted ldesivafivie-2a/c1d

Processes B andiCdSchems2A).can-he repeated, Lilizinga syitably, Qrpratected apthganilic agid such
as 2-4 (Scheme 3). In these cases, the 8-r§/dél%>§/-3H 35 quinazolin-4-ones _2-7 are obtained following
h

removal of tHe OZStEISEHAY GrouS S BPVE PEI EIRNIT €7 061 07 &l PRER'ETACORSH N O
PCI3 Cl 11 R ClI 2ZNNROMeONMe Gh@ Oblr) 2-92-8 2-6Ren2Qusstiadedith a suitable

8-hydroxy-3H-quinazelin-finonescan-be <5 peepared aseaidlingsththesgutas depieteddn Scheme 4.
Hence, accordmg}r}%gD pracess E, tr]??élﬂfgt of the anthranilic aild 1-% W|_ttt10q1:rrln a%tlvat@gaargent such as

) . triet : ,
thionyl chloride sé)bsequSenFreactlonrojf Je Pn]ferrﬁelcﬁapeyamg ¢ E)Cr)lde With ammonia gives the

corresponding benZanfige d- L TP REdGETSH of thelrfiftd EBmpotnd 4-2 Liyprally withvdifiz? SHC12 or

iron powderfHOA¢s givesdiie corresperding @mrine éo 2y Thedanmine 432hindubk gapHe treated with

either quinazolin-4-ones 2-7. Examples of amines that can be
employed in processes B and C include, but are not limited
to, 2-amino-5-methylthiazole, 2-(2-aminocethyl)pyridine, 3-
aminopyridine, 4-aminomorpholine, l-amino-4-

15 methylpiperazine, l-aminopyrrolidine, 4-
(aminomethyl)piperidine, l-aminopiperazine, 5-amino-1-
ethylpyrazole, 5-amino-2-methoxypyridine, 4-amino-1,3,5-
trimethylpyrazole, 2-amino-l-methylbenzamide, 2-amino-5-
methylpyridine, 2-amino-5-chloropyridine and 4-

20 aminopiperidine. Results are tabulated (Table 3). Other 8-
hydroxy-3H-quinazolin-4-ones that can be prepared according
to these processes are shown in Table 4.

In process D (Scheme 2A), the 2-nitrobenzoic acid 1-6
can first be treated with a suitable amine in the presence

25 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
amine 2-11, typically with formic acid in the presence of a
condensing agent such as CDI or triethyl orthoformate or

30 with formamide provides the corresponding 3-N-substituted
derivative 2-7.

Processes B and C (Scheme 2A) can be repeated
utilizing a suitably O-protected anthranilic acid such as
2-4 (Scheme 3). In these cases, the 8-hydroxy-3H-
35 quinazolin-4-ones 2-7 are obtained following removal of the

O-protecting group.



chloroacetyl acetic acid or 2-chloro-1,1,1-trimethoxyethane to provide
5,7-dichloro-2-chloromethyl-8-hydroxy-3H 15 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 20 chloromethyl derivative 4-3A (or 43B) with a range of amines such as, but not
limited to, dimethylaming, 4nethylamine and ethylamine, provides a number of novel 2- substituted
derivatives 4-16A - 4-16D. A number of 2,3-disubstituted 8-hydroxy-3H-quinazolin- 25 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 suitablé amine in the presence ocfo%ln actﬁg?ting Cg';e to afford the cofre§ponding

benzamide 4-5 whi en reducad, ty USing SAGR poWder/HOA 4-6.
Compound 4-6 isc Ais, in turn,

‘ Quthe 2-chley
into 4-8 employing reagtion conditions simigg to those previousdye described in proegsses E and F.
Following deprotection, typically employingsaqueous HBr at neas.¢efluxing - 51 temperature, 4-8
provides the corresponding 2,3- disubstituted derivatives 4-9. 2,3-Disubstituted
8-hydroxy-3H-quinazolin-4-ones 4-9 can also be accessig]i via processes H and | (Scheme 4).In 5
process H, the anthranific 358958 i$5Githbly BEIaREEwith a NP Eohtinihg acyikinggent Such as
2-azidoacetyl chioritles phthaii<giycyd chlotide amel fphérymétivyl famindojacebd lehiazidé . Accordingly,
examplz_s Of:‘i’ é@éﬁléiés, a@c@a@@;ﬂgh@wn@p&mh A @e@;ylﬁamméigﬁlbﬁﬁqﬂﬁet condensa | tion of the
intermediate 4-10 the, presence, of acetic a ride at an elevated temperature, typically at.near
oo tomperature. Rimer G et GoR Lo a8 T 1h (18 phLSE e of o L

and subsequent reaction of the intermediate acid chloride

with ammonia gives the corresponding benzamide 4-1.

10 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
chloroacetyl acetic acid or 2-chloro-1,1,1-trimethoxyethane
to provide 5,7-dichloro-2-chloromethyl-8-hydroxy-3H-

15 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-

20 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-

25 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,

30 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 similar to those previously
described in processes E and F. Following deprotection,

typically employing agqueous HBr at near refluxing



appropriate amine (R1NH2), 4-11 gives 4-12; 4-12, in turn, 15 gives 4-13 via a condensation. Suitable
condensing agents include PC13, triethyl orthoformate, CDI and Ac20. 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 20 reduction, dimethylamine and catalytic
hydrogenolysis (more examples of conditions5 for the Idtter two transformations can be found

elsewhere). In progggs.l, condensafiog of e apibraniic agd 18 with A sytabls amine (NRLR2)

affords the amide 4- 4 Subsequent successive treatment 25 Wlt oroacetyl chloride and an
amine gives 4-9. 258 4SE| EFF EYREICEOHNRH N H ~*) CI/NHz CI N* CI N* OMe OMe
Cl OMe NR1R2 Process, B 2M4 43Bii (seecSchery @) €k ¢t Bl & 0ilke ¥ COQH4Process £+8CONH2

CONH2 N NO2 _s.GI LELNQZCLNHZ CIN QH.OFL QHQHLCI 11-6,4% 412 43R LU 7)) CQRH W ii

Clo CIClI NHZ \ PfOCeSS COOH OH \\' CI\NCH 1 CONHF g
process H, the anthranilic acid is suitably acylated

with a NP-containing acylating agent such as 2-azidoacetyl
chloride, phthalyl-glycyl chloride and

[ (phenylmethyl)amino]lacetyl chloride. Accordingly, examples
of NP groups are azido, phthalimido and benzylamino.

10 Subsequent condensation of the intermediate 4-10 the
presence of acetic anhydride at an elevated temperature,
typically at near reflux temperature, furnishes the
benzo[d] [1,3]oxazin-4-one 4-11. In the presence of an
appropriate amine (R;NH;), 4-11 gives 4-12; 4-12, in turn,

15 gives 4-13 via a condensation. Suitable condensing agents
include PCls, triethyl orthoformate, CDI and Ac,O.
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

20 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;R,) affords
the amide 4-14. Subsequent successive treatment of 4-14

25 with chloroacetyl chloride and an amine gives 4-9.



CI N~ CI\ NOz Process H~ CI NHz OH NRjRz OMe OH 4-16A - 4-16D 2-1 CI O 4-14 CIO \OH '49
CINH CO CI N Process G OH | OH CI CH2NP 4-15 4-10CICIOCIO CI0 CONHR1 1.1 ~NHR, \
NHRI -~ CI NO2 CI\/ N CI NHCO CI N OMe OH NIP OH I OH NH2 CH2NP 4-13 y454-114121 ClI
CIOCIOCIO CONHR,11.1NR'N'R'CINHz CIN CIN"CIN OMe OMe CI IOMe NR2R3 OH
NR2R3 4-6 4-7 4-8 4-9 - 53 - 3-Amino-5,7-dichloro-8-hydfoxy-3H-quinazolin-4-one (5 4) and certain
3- (substltuted)an$%ﬂe’ﬂ]-éq yinazolin-4-ones can be prepared according to routes shown in Scheme 5.
N- Formylation of the methyl ester 2-3, typically using acetic 5 formic anhydride, provides 5-1.
Alternatively, treatment of 2-3 with an orthoester such as triethyl orthoformate provides the imidate

ester 5-2. Upon treatment with ¢ o a o
COOH N/H N/H
N/)\ cl N//‘\‘

OMe Cl OMe NR,R,

Process F 4-3B a4
(see Scheme 2)
cl cl o
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hydrazine, 5-1 or 5-2 yields the 3-amino-3H-quinazolin-4 one 5-3. Removal of the protecting group in
5-3, typically 10 with aqueous HBr at 120C, gives 5-4. Further elaboration of the 3-amino compound
5-4 using suitable acid halides provides the corresponding 3-substituted acylated derivatives, 5-5A
-5-5C. Derivatives such as 5-7A - 5-7C can be obtained from 5-2 via substitution of hydrazine 15
hydrate for the appropriately substituted hydrazine such as 4-fluorophenylhydrazine,

e rona it Aud- e ooRh e diarpe, Dlower poIelan ol

halides in a suitable solvent, typically ethan eprotection, 5-3 provides compounds

5-7D - 5 20 7G. AlerRBfvelF ompouhd 68y B-16.768 8d R Bise e’ [hrapdred ard freafnemicst 5-2 with
the appropriate alkylated hydrazinesuchasrethylhydrazine; prepyhydrazine antdeme 5. N-

(cyclopropy)methyhydrazine. 54+ Seheme bihCLQ COOME 1 LI NENR, { H Ay 3d& G N==
Cl /N OMe OE[ OMe 52 56A 5-6C CI CI CI O,CI O %(_)fMe COOMe NHz N, /JNJR T 7D - 5- Cl

/NH, Cl NHCHO E3 TR TCIFOMEBMEOME B 233 31 5.8 L8166 83 £ 10 AT ETRENHA N R

2-3 with an orthoester such as triethyl orthoformate
provides the imidate ester 5-2. Upon treatment with
hydrazine, 5-1 or 5-2 yields the 3-amino-3H-quinazolin-4-
one 5-3. Removal of the protecting group in 5-3, typically

10 with aqueous HBr at 120°C, gives 5-4. Further elaboration of
the 3-amino compound 5-4 using suitable acid halides
provides the corresponding 3-substituted acylated
derivatives, 5-5A -5-5C. Derivatives such as 5-7A - 5-7C
can be obtained from 5-2 via substitution of hydrazine

15 hydrate for the appropriately substituted hydrazine such as
4-fluorophenylhydrazine, 4-methoxyphenylhydrazine or 2,4-
difluorophenylhydrazine, followed by deprotection. With
alkyl halides in a suitable solvent, typically ethanol,
followed by deprotection, 5-3 provides compounds 5-7D - 5-

20 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.



ClI/N~CINO OH OH 5-4 5-5A - 5-SC The amines 2-7F2, 2-7Q2, 2-7R2, 2-7S2 and 2-7X2 can be 5
elaborated into a range of derivatives such as 6-1 - 6-6 via treatment with alkyl halides or acylating
reagents. Data for 6-1 - 6-6 are tabulated (Table 9). 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 showd i Scheme 6. Thus, treatment of 2-6 with
either P4Slo or Lawgss@n'g Reagent provides the thioketone 7-1. Subsequent removal of the
protecting group, suitably using BBr3, gives the desired 3 15 substituted-3H-quinazolin-4-thione 7-2. -
55-Scheme 6 CIOCISCIS CI NJ /IR CI/ N3 /R CI N3 OMe OMe OH 2-6 7-17-25 Preparation of
4,6-Dichloro-3-hydroxy-2- mtrobenzmgoao%ld (2-6)CiICiICiICICI CI cooHF'C  ©00H-.C j cooH-- / NooH -
C1 NO2 oH NO2 NNH2 NHAc c OH 1-2 1-3 14 1-5 1-6 Tin(ll) I‘I(i}é hﬁdnate_@osngg;;g mol)
was added to a solution of 2 ©-5-nitrobenzoic acid (1-2¥ .0nI0 g, 0.045 mol) in EtOH
(200 mL). The mixture was stirrecPat 70C°for 0.5 h, cooled and pourédiconto ice. The pH of the mixture
was adjusted to 8 (sat'd NaHCO03):-The suspension was left to stir at rovnitemperature for 5 h and
re-acidified to pH 5 (glaeial HOACc). The resulting white suspension was 15 continuously extracted with
ethyl acetate, the extrdcts combined, washed withnprine, dried and concentrated to

Cl Cl
COOMe COOMe
—_— —_— - > 57D 5-
Cl NH, Cl NHCHO

OMe OMe
2-3 5.1 5-6D - 5-6G

J

Cl

o Cl (0]
H
_NH, _N
N N
P ” P
Cl N Cl N
OH

OH

5-4 5-5A - 5-5C

The amines 2-7F2, 2-7Q2, 2-7R2, 2-7S2 and 2-7X2 can be
5 elaborated into a range of derivatives such as 6-1 - 6-6
via treatment with alkyl halides or acylating reagents.

Data for 6-1 - 6-6 are tabulated (Table 9).

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 P;Siy or Lawesson’s Reagent
provides the thioketone 7-1. Subsequent removal of the
protecting group, suitably using BBrj, gives the desired 3-

15 substituted-3H-quinazolin-4-thione 7-2.



yield the desired amine (1-3) as an off-white solid (8.8 g, 96%). 5-Amino-2,4-dichlorobenzoic acid
(2-3) : 1H NMR (CD30D) 205 7.30 (s, 1 H), 7.27 (s, 1 H). 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 25 (1-4) as a
white solid (9.6 g, 96%). 5-Acetamido-2,4-dichlorobenzdié acid (1-4) : 1H NMR (CD30D) : 58.32 (s, 1
H), 7.62 (s, 1 H5 2dMdSg3 H) - 5-Acetamido-2,4-dichlorobenzoic acid (1-4) (9.6 g, 0.039 mol) was
added in small portions over 30 min to a 30 stirred ice-cooled solution of fucrlninsq nitric acid (1.8 mL, -
56 0.043 mol) and c e Ou|ngiC acid (120 mL). Aftef the. addition was completg, more fuming nitric
acid (17 mL) and c ulpl?ﬁc acid (80 ml) r@- EFatﬁO_minand 6 infervals. The reaction
' 2 C, allowed to w -16C and left to stir at

mixture was theny or 5 an additiongtr-2:.54

this temperature until@lt starting material was coasumed (about 3 h). The selution was poured onto
ice and extracted with.gthyl acetate (3x). The organic extracts were combingd, washed with brine,
dried, and 10 concentrated to give 3-acetamido-4,6-dichloro-2- nitrobenzoic acid (1-5) as an orange
solid (9.8 g, 860). 3-Acetamido-4,6-dichloro-2-nitrobenzoic acid (1-5): 1H NMR (CD30D) : 58.01 (s, 1
H), 2.13 (s, 3 H). 3-Acetamido-4,6-dichloro-2-nitrobenzoic acid (1-5) 15 (9.7 g, 0.033 mol) was added
to a solution-of KoL (-2 8 ShOBF MBI RGPS n- 8/ tion MpeRaiRd sden i for 18
h and cool to roo teésperature. Conc HCl was added to adjust the pH to 0. The mixture was diluted
with ethyl acetate-and’H20 and left to stir at room temperature 20 for 30 min. The layers were

separated; the aquegus layer was extracted with ethyl acetate (3x), the extracts

COOH COOH COOH COOH COOH
— — - > —
cl cl cl cl NO, cl NO,
NO, NH NHAC NHAC OH
1-2 13

2

1-4 1-5 1-6

Tin(II) chloride hydrate (50 g, 0.29 mol) was added to
a solution of 2,4-dichloro-5-nitrobenzoic acid (1-2)% (10.0
10 g, 0.045 mol) in EtOH (200 mL). The mixture was stirred at
70°C for 0.5 h, cooled and poured onto ice. The pH of the
mixture was adjusted to 8 (sat’d NaHCO3). The suspension was
left to stir at room temperature for 5 h and re-acidified
to pH 5 (glacial HOAc). The resulting white suspension was
15 continuously extracted with ethyl acetate, the extracts
combined, washed with brine, dried and concentrated to
yield the desired amine (1-3) as an off-white solid (8.8 g,
96%) .
5-Amino-2,4-dichlorobenzoic acid (1-3): 'H NMR (CD5OD) :
200 & 7.30 (s, 1 H), 7.27 (s, 1 H).

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

25 (1-4) as a white solid (9.6 g, 96%).
5-Acetamido-2,4-dichlorobenzoic acid (1-4): 'H NMR
(CDsOD): & 8.32 (s, 1 H), 7.62 (s , 1 H), 2.19 (s, 3 H).

5-Acetamido-2, 4-dichlorobenzoic acid (1-4) (9.6 g,

0.039 mol) was added in small portions over 30 min to a

30 stirred ice-cooled solution of fuming nitric acid (1.8 mL,



combined with the original 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, 890); M.P. 188-189C
(lit.4 M.P. 186C (dec)). 4,6-Dichloro-3-hydroxy-2-nitrobenzoic acid (1-6): 1H NMR (CD30D) : 5 7.79
(s, 1 H); mass spectrum: m/z 250, 252, 254 (M" - 1, 100%, 66%, 110). 30 Preparation of
5,7-dichloro-8-methoxy-3H-quinazolin-4-one (2-5) C1-C2€C1+C1 CI OJ CI/ NOON COOOMe ~-

COOMe-Cl /CN OQN -GN H, (L Ny QHOMe Qe QMe,0Me 622 2- RELL 2RImethyl sulfate

(40 mL) was added to a stlrrlng mixture of 1-6 (15.0 g, 0.059 mo ]£ota55|um carbonate (66 - 57 g,
Y

0.5 mol) and DMRERZ06 ). “Fre r‘%%‘ﬂﬁﬂ‘@trﬁb(t%%sf%ﬁf@s 56 6vermight AndtheAE 120C
for 2 hours. The ceacticsumhixtureovas canceifirated irnveaeuc dded resultity reddisinbroai resrdue

was washed water,and.dded. 5 This gave-2-245 & .qrapge $9Ud (14.8 6, 880).+LH NMR £(GDC13) :
57.65(s,1H),4.01(s,3H), 3.92 és 3 H).lronp owderéj?g 0.33 mol) was a ded to a sojution of

2-2 (13.3 g, 0. O4§?‘n8\)jﬁ1l§ o (Iaqum?ﬁ) tH sts?lrf’é‘?jrgi 55C for 15 fouts @nd then
filtered 10 whilst hettthréugtstélite &thyhacetam)oFhre filtrate was1 éorcentrated, tethyl acetate and

saturated sodiumygarbonate was added.and the mjxiure fillgredi(celite) 1The: organics 1ayar was
isolated, washed with water, dried %COB%ﬁspd co%cen t d to gjve 2- 3@3 Jffwhlte solid. gl 6
6. oa

g, 15970). - 1H NM (6581@57 g@gg 3’ 7§ a?ﬁ-l) stlrred soldtion of 2-3
(11.5 g, 0.046 m6I¥ i éthalBH@50 MR ard water (70 I lwhs ‘addes 2MINEEH (259mm). The
reaction mixture was heatechuaderoeflgxer B-acetamido-4, 6-dichloro-2-

nitrobenzoic acid (1-5) as an orange solid (9.8 g, 86%).
3-Acetamido-4, 6-dichloro-2-nitrobenzoic acid (1-5): 'H
NMR (CDsOD): & 8.01 (s, 1 H), 2.13 (s, 3 H).
3-Acetamido-4, 6-dichloro-2-nitrobenzoic acid (1-5)

15 (9.7 g, 0.033 mol) was added to a solution of KOH (18.7 g,
0.034 mol) in H,O (85 mL). The solution was heated under
reflux for 18 h and cool to room temperature. Conc HCl was
added to adjust the pH to 0. The mixture was diluted with
ethyl acetate and H;O and left to stir at room temperature

20 for 30 min. The layers were separated; the aqueous layer
was extracted with ethyl acetate (3x), the extracts
combined with the original 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 (CD3OD): & 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 Cl Cl Cl Cl [¢]
COOH COOMe COOMe COOH
e E— E— — /)NH
cl NO, cl NO, cl NH, cl NH, cl N
OH OMe OMe OMe OMe
1-6 2-2 2-3 2-4 2-5

Dimethyl sulfate (40 mL) was added to a stirring
mixture of 1-6 (15.0 g, 0.059 mol), potassium carbonate (66



20 hour, more 2M NaOH was added (25 mL) and the mixture was heated under reflux for a further 1
hour. The solution was cooled and concentrated to remove the methanol. The concentrate was
dissolved in water, extracted with ethyl acetate, and the pH adjusted to 1-2 (conc HC1). The milky 25
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 (0.4, 95%). - 1H NMR (CD30D) : 56.70 (s, 1

H), 3.80 (s, 3 H) irred ensign - 99, 0.0 o))< an r i 1 L) was
heated at 150C fg'r'A Sﬁbﬁrsm% gjr%) thgtfln8 a Iov%e@%%:oo t{)'roﬁﬁngle%%%iregvﬁ%g& %egé ggagd, the

resulting precipitateiSolafedSVia FiltFdtion) WashEdmRitly Warer and fiediindef Vdculifttogive 2-5 as a
light brown solidH(@8:05g, 730). x&HNNMR(GD30D) & 8:88 (s0hERNT.60t85 (4,1 NWRGES. (STBH). - 58

Example 1 - Preparation of,Gompoynds 25785 2-4R2 i alkylationsefs; 7rfichloros8methoxyy 3H-
quinazolin-4-one (2-5) and su?g_iguent deprotection 5 CI 0. RCI, CI 0.BBr3 or CI 0 NIH KzCO,_ 'R aq

HBr\R 1/ NCI /€l PRES ONeOB 25294 S26R2-TA1 2951504 stired sdltion of 2-5
(1.5 g, 6.1 mmol)@xfthe cchloridec@ .3 mmal) in ankydrbus HME (B0 mL) Was ddded KRCO3 (9.3

mmol) and the resultingraixturg heated at 95C for, 16 18 hawks, copled, andconcentiatesh Thedgsidue
was extracted wit a te or dichl ethane (3x), the extracts. combined and washed
successively witho\?v:g_gﬂan‘é?bt%r?e,%hd%ﬁgg.] gﬁg eq%%n?ﬁﬁﬁﬁc%t%ﬁle%hgr?%@ tﬁlt%}aitiv(\)ﬁﬁhv%ith an

appropriate solvéhtxreerstalisatinicrsiB2ael 15 chropfatégraphy lgaver e ddrrespbhdirred
3-substituted-8- whilst hot through celite (ethyl acetate). The filtrate was

concentrated, ethyl acetate and saturated sodium carbonate
was added, and the mixture filtered (celite). The organic
layer was isolated, washed with water, dried (K;CO3), and
concentrated to give 2-3 as an off-white solid (11.6 g,

15 97%). - 'H NMR (CDCls): & 6.71 (s, 1 H), 3.89 (s, 3 H), 3.79
(s, 3 H).

To a stirred solution of 2-3 (11.5 g, 0.046 mol) in

methanol (250 mL) and water (70 mL) was added 2M NaOH (25
mL) . The reaction mixture was heated under reflux for 1

20 hour, more 2M NaOH was added (25 mL) and the mixture was
heated under reflux for a further 1 hour. The solution was
cooled and concentrated to remove the methanol. The
concentrate was dissolved in water, extracted with ethyl
acetate, and the pH adjusted to 1-2 (conc HCl). The milky

25 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 (CD3;OD): & 6.70 (s, 1 H), 3.80 (s, 3 H).

A stirred suspension of 2-4 (16.9 g, 0.072 mol) and

30 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 wvia filtration, washed with
water and dried under vacuum to give 2-5 as a light brown
solid (13.0 g, 73%). - 'H NMR (CDsOD): & 8.08 (s, 1 H), 7.60

35 (s, 1H), 3.98 (s, 3 H).



methoxy-3H-quinazolin-4-one (2-6). Examples of chlorides used: 1-(2- chloroethyl)pyrrolidine gives
2-6A, 2 (chloromethyl)cyclopropane gives 2-6B, 2-(2-chloroethyl) 20 1-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, 1-chloropropane gives 2=61, 1 25 chloro-2-methylpropane gives
2-6J, l-chlorobu% 6K, 2- CEI%(%%IQ% gllye&'Z -6h % et?ylﬂ\t@yl | ether gives; 2-6M,
(2-diethylamino) hydroc lori lves 2-6N, 2- c orome pyrldlne
hydrochloride gives 2-60, crotyl chlorde< V2l bogp of 6530/ ﬁ%‘f By RYgs 2-6Q and
1-chloroethane gives 2-6R. In the cased nﬁZQl-nhMeethgl)@wSl)ﬂmdn&iubdﬁqu@mt
2-chloromethyl-3-methylpyridine hydrgghlpg¢e dpglgrichloromethyl-4-methylthiazole hydrochloride, 2.2
equivalents of K2CO3 were employed. - 59 Preparation of (2-chloromethyl)-3-methylpyridine
hydrochlorld% To a stirred sg]utlgn of 2,3- Iutldlne&S 00 g, 46.7 5 mmolyin ghloroform (100 mL) at OC
was added m- chloroperbenzoid|acid (EQ Ogofa 77% Max Pgagpnt portidhwise over 5 min. The
reaction mixture was stirred for aH Haddiichal 3 n at'0C and-then @ edfo warm to room
temperature. After 16 hgithefeastion mixtureswa ncentratedcto d S, water (20 mL) was
added and the pH of the miXtere was adjusted t@8 (saturated NaHCOS8). The mixture was
concentrated and the residugwas extracted with.gdiclloromethane/methang;(4:1). The extracts were
concentrated to a white solid. Subsequent column 15 purification (Si02; dichloromethane/methanol,
9:1) gave 2,3- lutidine-N-oxide as a white solid (4.80 g, 83%) A stlrred solution of 2,3-lutidine-N-oxide
(4.80 g, To a stirred solution Of 2- 1.5 g, 6.1 mmol) and the
chloride (7.3 mmol) in anhydrous DMF (30 mL) was added K,COs3

(9.3 mmol) and the resulting mixture heated at 95°C for 16

10 hours, cooled, and concentrated. The residue was extracted
with ethyl acetate or dichloromethane (3x), the extracts
combined and washed successively with water and brine, and
dried. Subsequent purification either by trituration with
an appropriate solvent, recrystallisation or SiO,-gel

15 chromatography, gave the corresponding 3-substituted-8-
methoxy-3H-quinazolin-4-one (2-6).

Examples of chlorides used: 1-(2-
chloroethyl)pyrrolidine gives 2-6A, 2
(chloromethyl) cyclopropane gives 2-6B, 2-(2-chloroethyl) -

20 1-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, 1l-chloropropane gives 2-61, 1-

25 chloro-2-methylpropane gives 2-6J, 1l-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,CO; were employed.



39.0 mmol) in acetic anhydride (50 mL) was heated under reflux overnight, cooled and then
concentrated to dryness 20 providing (2-acetoxymethyl)-3-methylpyridine as a brown oil (6.34 g). A
mixture of the crude (2-acetoxymethyl)-3- methylpyridine and K2CO3 (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,5dfter column chromatography (Si02;
dichloromethane/methanol, 9:1), gave (2-hydroxymethyl)-3-methylpyridine as a light brown oil (2.86
g, 59% over 2 st%;s). (2-I:Iai¥qlroxymetralzl)-S-methylpyridine: 1H NMR (CDC13)5 308.41(d,J=4.9,1
H), 7.48 (d, J = 7 aPAT a1 Credprerethyl) si-pethylayyd e 1y, 2.22 (s, 3 H).
To an ice-cooledptitioohdfq R #delroxymethyl)-3- methylpyridine (1.00 g, 8.1 mmol) in

dichloromethane (30 3%31L) was; added gép{}gipgrpfétfiogylm%r{q%%é m@-i@@i%hllor@me;thane (6

mL) dropwise over 10 min. The ice bath was removed, the reaction mixture was left to stir at room

temperatureYor 2 ddnchtrated BAHThEN WasheBWitttT60 Hiethyi ettt Thil provided
(2-chloromethyl)-3h hesthylpykdineg hiydrachictidel ds 8 pale straw-/coloured sotidg@na4 g, 99%).
ket ety lie oot showa S a1 e oo

,J=8.1, , 8. ,J=5.9and 8.1, 5. o .64 (s . Yields and spectral data
for the compoun 505-6%1- 3 ??ltlboﬁr%gajéeoé grlengiegn ?n gra%?egléc%%gro ggt%%eﬁl&ﬁo&] %%Hi'otéj stirred
ice-cooled solutidiPeftheBRREmbRY Yeriatier2-69(19 g% maArT ihdichlérométhane 5 (15 mL)
was added1BBr3 {12 talnef-a ddiselutian imess, water (20 mL) was added and the pH

of the mixture was adjusted to 8 (saturated NaHCO3). The
mixture was concentrated and the residue was extracted with
dichloromethane/methanol (4:1). The extracts were
concentrated to a white solid. Subsequent column
15 purification (Si0O,; dichloromethane/methancl, 9:1) gave 2,3-
lutidine-N-oxide as a white solid (4.80 g, 83%).
A stirred solution of 2,3-lutidine-N-oxide (4.80 g,
39.0 mmol) in acetic anhydride (50 mL) was heated under
reflux overnight, cooled and then concentrated to dryness
20 providing (2-acetoxymethyl)-3-methylpyridine as a brown oil
(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 (Si0;; 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: 'H NMR (CDCls): &
30 8.41 (4, 3 = 4.9, 1 H), 7.48 (4, 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 mL) 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



dichloromethane, 12 mmol). The solution was then stirred at 45C 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 20 hydrobromide salt of the product was washed with
ether (3x). Some compounds were isolated as the free base: thus, saturated Na2CO3 (20 mL) was
added and the mixture extracted with dichloromethane (5X).-The combined extracts were washed

with water, dried,ﬁ%dcﬁgﬁce @éq:q. 'I'Il}girses% OEYW% 45 &J_I’i(];iﬁ‘g Oe}tgﬁégxgwgl ‘washing with an
-CO

appropriate solvent, recrystallisation, or SiO umn chromatography to give the correspondin
8-hydroxy derivafid-DY7- Iéthed B A ¥61EH6R 6F §@%Sﬂﬁjté’d-@%@trﬁ)§9§§ﬁc{ﬁﬁﬁé?i’(ﬁfﬁ-@-%éaz-@
(5.0 mmol) in 48%1hytitolrontié acid 30 (25 mL) was heated under reflux in an argon atmosphere for

16 - 18 hours, and left tq sopkloSOOMLtEMPeratie « The, rEaeton MIXiHiRwas gither canceptraied to

dryness or the prec‘iégitate which formed wa isolatiéi via filtration . The crude solid was then

successively' washedWith diéthy1-35 ethidr, dichloromethang’and’acetorlittie affording’ the 1 -
corresponding 8-By@fdoxyaddmpbundi(297 pasithe-Rydrébidmidé - $dt. Some cBinpodndsd wese isolated
as the free base {see Method A above for conditions). - 61 Method C: A solution of the 8-methoxy
compound 2-6 (4.46 mmol) and 48% hydrobromic acid (23 mL) was heated at 120C for 2 - 10 hours
and left to cool to room temperature. Water (30 mL) was added and the pH was adjusted to 5 (NaOH
5 pellets). The rediifihg precifitatesvas sbled viatfration, washsrwils ward and éri®&in vacuo. In
the case ofithe ethyk pthes desivative 2<6M,ithe Thydrebromide salt of the alcohol 2-7M1 was obtained
(Table 2). Treatment of the alkene 2-6P with BBr3 according to 10 Method A gave 2-7S1. The
bromide 2-7P1 was obtained via treatment of 2-6P with aqueous HBr according to Method B. Yields
and spectral dat@fdP22ERELD7S1 are given

Method A: To a stirred ice-cooled solution of the 8-

methoxy derivative 2-6 (1.9 g, 5.6 mmol) in dichloromethane

15 (15 mL) was added BBrsz (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

20 hydrobromide salt of the product was washed with ether
(3x) . Some compounds were isolated 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

25 purified either by simply washing with an appropriate
solvent, recrystallisation, or SiO,-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

30 (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

35 ether, dichloromethane and acetonitrile, affording the
corresponding 8-hydroxy compound (2-7) as the hydrobromide
salt. Some compounds were isolated as the free base (see

Method A above for conditions).



in Table 2. 15- 62 TABLE 1 Compounds 2-6A - 2-6R prepared according to Example 1 Compound
Structure Yield H NMR data Mass (%) spectral data 2-6A Cl1 0 (CDCI,): 6 8.12 (s, 1 H), \ N~/N 7.51
(s,1H),4.06 (t, J= 945.5,1H),4.04 (s, 3H), CI N~ 2.84 (t, J=5.5,1 H), 256 (m, 4 H), 1.77 (m, 4 H)
We 2-6B CI 0 (CDC13): 6 8.15 (s, 1 H), N~ 7.52 (s, 1 H), 4.05 (s, 3 96 H), 3.83 (d, J=7.2, 2 H), ClI
1.31 (m, 1 H), 0.66 (m, 2 H), 0.42 (m, 2 H) OMe 2-6C-Cb0 gN) N (CDC13): S 8.12 (s, 1 H), m/z 356,

30, 99752 6,1 1) 404 360 (oL, CII. 4,001 2 H)c3 08,100%,00%,(. 119, 2.0 (&

3 H), 11%) We 2.25-1.55 (m, 8H) 2-6D CI 0 (DMSO-d): m, 1 H), 7.80 CI N3
fQ (m, 1 H), 7.72 (&, £ #)mra5) (0254 876 1 Ry~ 3B TRl 2L HY, 528 (B2 Hj2 3. 88 L 3HP2-6E a
O O (CDC13): S 8BAI6¢s,fbH),2 95 7147 sy lrd),ah@5 (& to cool to room temperature.

Water (30 mL) was added and the pH was adjusted to 5 (NaOH
5 pellets). The resulting precipitate was isolated via
filtration, washed with water and dried In vacuo.
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 BBr; according to
10 Method A gave 2-7S1. The bromide 2-7P1 was obtained via
treatment of 2-6P with aqueous HBr according to Method B.

Yields and spectral data for 2-7A1 - 2-7S1 are given
in Table 2.
15



)5.8, 2 H), 3.99 (s, 3H),aN 3.61 (m, 4 H), 2.66 (t, J= We 5.8, 2 H), 2.46 (m, 4 H) 2-6F CI O N~N
(CDC13): S 8.42 (s, 1 H), m/z 356, 358, 98 7.50 (s, 1 H), 7.26 (s, 1 360 (M' + 1, S H), 5.17 (s, 2 H),
4.04 (s, 10000%, 66%, a N 3H),2.67(s,3 H) 11%) We 2-6G CI 0 nb1z (CDC13): S 8.23 (s, 1 H), 58
(W+ 1, N94 7.56 (s, 1 H),4.92 (s, 2/ 100%, 66%, ClI XN~3 0/ H), 4.04 (s, 3 H), 2.54 (s, 11%) OMe 3
H), 2.30 (s, 3 H) 63 Compound Structure Yield 1H NMRtdata Mass (%) spectral data 2-6H CI 0

(DMSO-d6): 6 8. Er%i /z 28, % %mh'é' 5 Bk .73 (3R %%81»&?1 (ME 1q ld;q i, J=6.8,1H)
3.34 100%,66%, CINS3H)14 J=6.8, 6 11%) We H), 2-61 CI O?DMSO :58.49 (s,1 99
H), 7.72 (s, 1H)@<Q§‘?slea]l\l)3H) 3.89 (m, 2 H), 1.68 (m, 2H) 0.89 (t,J=7.3,3 We H)2-6JCIO
DMSO-d6): 5 8.45(s, 1 m/z 301, 303_N53H), 772 (s, 1 H), 395(s, 305 (M+1,_3H) 375(d J=
( ): ’ 4
7.2, 2 100%,66%CETROMND] 10 (m, 1ISHEGYE (d, 119) Yield | "HNMRdata® | "Mass
(%) spectral
data
2-6A T 1 9 o e I, 406t 1~
. S, , 4. ,J=
N 04 | 5.5.1H),4.04(s,3H),
_ 2.84(t,J=5.5,1H),2.56
c N (m, 4 H), 1.77 (m, 4 H)
OMe
2-68 P I, 40563
. S, , 4. S,
Nw 96 H), 3.83 (d, J=7.2, 2 H),
q N/) 1.31 (m, 1 H), 0.66 (m, 2
H), 0.42 (m, 2 H)
OMe
2_6C Cl (0]
@ (CDClLy): §8.12 (s, 1 H), | m/z 356, 358,
N “< 99 7.52 (s, 1 H), 4.04 (s, 3 360 (M' + 1,
_ H), 4.00 (m, 2 H), 3.08 100%, 66%,
¢ N (m, 1 H), 2.30 (s, 3 H), 11%)
OMe 2.25-1.55 (m, 8 H)
2-6D ¢ 9
(DMSO-dq): 6 8.62 (s, 1
NT YT S 99 H), 8.47 (m, 1 H), 7.80
g N/) N~ (m, 1 H), 7.72 (s, | H),
7.45(d, J = 8.0, 1 H), 7.30
OMe (m, 1 H), 5.25 (s, 2 H),
3.98 (s, 3 H)
2-6E TR @3 (CDCly): 5 8.06 (s, 1 H),
N 95 7.47 (s, 1 H), 4.05 (t, J =
_ 5.8,2 H), 3.99 (s, 3 H),
cl N 3.61 (m, 4 H), 2.66 (t, J =
OMe 5.8,2 H), 2.46 (m, 4 H)
2-6F ¢ q
N (CDCly): §8.42 (s, 1 H), | m/z 356,358,
)N/\E\>/ 08 7.50 (sf 1 H), 7.26 (s, 1 360 (M' + 1,
o NG 5 H), 5.17 (s, 2 H), 4.04 (s, | 100%, 66%,
e 3 H),2.67 (s, 3 H) 11%)
2-6G ¢ 0
(CDCly): 5 8.23 (s, 1 H), 215% 3513[115 ?
O \/N 94 7.56 (s, 1 H), 4.92 (s, 2 lOO‘V( 66%.
o N/) o H), 4.04 (s, 3 H), 2.54 (s, 11<V0’ °’
Ovte 3 H), 2.30 (s, 3 H) 0)




We J = 6.4, 6 H). 2-6K CI 0 (DMSO-d6): 5 8.48 (s, 1 m/z 301, 303, \ N~~ 46 H), 7.71 (s, 1 H), 3.95 (s,
305 (M'+ 1, 3 H), 3.92 (t, J= 7.2, 2 H), 100%,66%, CI N 1.65 (m, 2 H), 1.31 (m, 2 11%) We H), 0.91
(m, 3 H). O 2-6L CI N 28 (DMSO-d6): 5 8.51 (s, 1 m/z 301, 303, N H), 7.72 (s, 1 H), 4.71 305 (M'+ 1,
CI N/ (quin, J = 7.2, 1 H), 3.95 100%,66%, We (s, 3 H), 1.80 (m, 2 H), 11%) 1.39 (d, J= 6.8,3 H), 0.80
t,J= 7.2,3H. 2-6M CI 0,78 (DMSO-d6): 5 8.37 (s, 1 miz 837319, H), 7.73 (s, 1 H), 4.10 (t, J 321 (M'+
1, a=5.2, 2 H), 3.94 (s, 3 H), 100%,66%, 3.62 (d, J= 5.2, 2 H), 3.43 11%) We (g, J= 6.$ 2 H), 1.05 (t,

J=6.8, 3 H). 2r@dbfapBuUNd.|/NEtz 63(EEk2-d6): 5 8[35v(sldn/z 34 RAER Hiltla 7. 71 (Svihdd), 3.94 (s,
348 (M'+ 1, CIN) 3H), 2.62 (m, 4 H), 2.47 100%,66%, \Wedgp, 4/ H), 0.82 (m, 6 H) 11%paAAIC| O
(DMSO-d6): 5 8.55 (s, 1 m/z|336, 338, N90 H) 8.24 (d, J =3.7,|]1 H), 340 (Mr + 1, CI NyM«.74 (s, 1
= 0, = 0, 5
H), 7.65 (d, J= 1008§i66%, 7|5, 1 H), 7 Zﬂij, J=3.711%) We ?ﬂﬂ&%@%'ﬁ')s%%ﬁﬁ (>,m?Z 25]22%.’99 (s, 3
H), 2.43 (s, 3 H) N H), 7.72 (s, 1 H), 491 201 (M + 1,
_ 56 (quin, J=6.8, 1 H),3.34 | 100%, 66%,
N (s,3H),1.40(d,J=68,6 | 11%)
H),
2-61
(DMSO-dq): 6 8.49 (s, 1
99 H), 7.72 (s, 1 H), 3.95 (s,
3 H), 3.89 (m, 2 H), 1.68
(m, 2 H), 0.89 (t, J=7.3, 3
H)
2-6J T 5 (DMSO-dg): 8 8.45 (s, 1 m/z 301, 303,
N H),7.72 (s, 1 H), 3.95 (s, | 305 (M'+1,
_ Y 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, 6 H).
2-6K 1 (DMSO-dq): 6 8.48 (s, 1 m/z 301, 303,
NN 46 H),7.71(s, 1 H),3.95(s, | 305 (M"+1,
_ 3H),3.92(t,J=7.2,2H), | 100%, 66%,
cl N 1.65(m, 2 H), 131 (m,2 | 11%)
OMe H), 0.91 (m, 3 H).
Cl (e}
2-6L J\/ 28 (DMSO-dq): 6 8.51 (s, 1 m/z 301, 303,
N H), 7.72 (s, 1 H), 4.71 305 M+ 1,
o N/) (quin, J=7.2, 1 H),3.95 | 100%, 66%,
(s, 3 H), 1.80 (m, 2 H), 11%)
OMe 139 (d, J= 6.8, 3 H), 0.80
(t,J=72,3 H).
2-6M ¢ 9
o (DMSO-dq): 6 8.37 (s, 1 m/z 317, 319,
NTTT 78 H),7.73 (s, 1 H), 4.10 (t, J | 321 (M'+1,
o N/) =52,2H),3.94 (s,3H), | 100%, 66%,
3.62(d, J=52,2H),3.43 | 11%)
OMe (q,3=6.8,2H), 1.05 (t,J
=6.8,3 H).
2-6N Cl (0]
NEt, (DMSO-dg): 8 8.35 (s, m/z 344, 346,
N7 69 1H), 7.71 (s, 1 H), 3.94 (s, | 348 (M' + 1,
o N/) 3H),2.62 (m, 4 H),2.47 | 100%, 66%,
(m, 4 H), 0.82 (m, 6 H) 11%)
OMe
2-60 Cl (0]
90 (DMSO-dg): 5 8.55 (s, 1 m/z 336, 338,
NTYS H),8.24 (d,J=3.7,1 H), | 340 (M'+1,
o N/) N~ 7.74 (s, 1 H), 7.65(d, 3= | 100%, 66%,
7.5, 1H),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)




- 64 Compound Structure Yield H NMR data Mass (%) spectral data 2-6P CI 0 79 (DMSO-d6): 5
8.45 (s, 1 m/z 299, 301, JH), 7.72 (s, 1 H), 5.70 (m, 303 (M'+ 1, a N 2H), 4.47 (d, J=6.4,2
10000%,66%, H), 3.94 (s, 3 H), 1.65 (d, 11%) OMe J=6.4, 3H) 2-6Q CIO O CIg N N N (DMSO-d6): 5
8.33 (s, 2 m/z 287, 289, a N~ N a 92 H), 7.84 (t, J=8, 1 H), 291 (M'+ 1, OMe OMe 7.51 (s, 2 H), 7.39

(d, J= 82%, 100%, 8.0, 2 H), 5.16 (s, 4 H), 66%) 3.95(s¢38 H), 3.93 (s, 3H). 2-6R CIO N 26
(DMSO-d6): 5 8.50 (s, 1 m/z 273, 275, H), 7.71 (s, 1 H), 3.95 (g, 277 (M'+ 1, aN)J =7.2, 2 H), 3.94

(s, 3 100%,66%, @éenpouhd® (t, I= 7 Sradtlk1%) TABL¥iQ&OoMpOounms/MRdeta 2-7RINpsepared
from 2-6 according to Example 1 5 Compound Structure Yasld (%) H NMR data Mass spedtgpectral
deprotecti data |[on method in parenthes es 2-7A1 CI|0 56 (CDBOD): 58.12 (s, 1 (107%htkethodA)
H), 7.51 (s, 1 H}, 244 aiN)
79 (DMSO-dg): 8845 (s, 1 | m/z299, 301,
H),7.72 (s, 1 H), 5.70 (m, | 303 (M"+1,
2H),4.47(d,J=6.4,2 100%, 66%,
H),3.94 (s,3H), 1.65(d, | 11%)
J=6.4,3 H)
2-6Q
9 (DMSO-d): 5833 (s,2 | m/z 287, 289,
H), 7.84 (t,J =8, 1 H), 291 (M' +1,
7.51(s,2H),7.39 (d,J= | 82%, 100%,
8.0, 2 H), 5.16 (s, 4 H), 66%)
3.95 (s, 3 H),3.93 (s, 3
H).
2-6R
2 (DMSO-dg): $8.50 (s, 1 | m/z 273,275,
H),7.71 (s, 1 H),3.95(q, | 277 (M"+1,
J=7.2,2H),3.94 (s, 3 100%, 66%,
H), 126 (,J=72,3H) | 11%)
TABLE 2 Compounds 2-7A1 — 2-7R1 prepared from 2-6
according to Example 1
5
Compound Structure Yield (%) | 'HNMR data” | Mass
and spectral
deprotecti data
on
method in
parenthes
es
- Cl (0]
2-TAL /\/D 56 (CD;0OD): § 8.12 (s, 1
(1075) N (Method A) | H), 7.51 (s, 1 H), 4.06
o N/) (t,3=5.5,2 H), 4.04
(s, 3 H), 2.84 (t,
OH J=5.5,2 H), 2.56 (m,
4H), 1.77 (m, 4 H).
2-781 @i 98 (DMSO-dg): 8 8.51 (s, | m/z 283
-dg)- . S, z N
N
(Method A) | 1H),7.59 (s, 1 H), 285,287
(1076) Cl/éf,; 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): & 8.54 (s, | m/z 342,
(1078) N 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, 1H),3.05(m, 1 | 100%, 66%,
OH H), 2.81 (m, 3 H), 11%)
2.39 - 1.68 (m, 7 H)




(s, 3H), 2.84 (t, OH J=5.5, 2 H), 2.56 (m, 4 H), 1.77 (m, 4 H). 2-7B1 CI 0 98 (DMSO-d6): 5 8.51 (s,
m/z 283, (1076) (Method A) 1 H), 7.59 (s, 1 H), 285, 287 a 3.80 (d, J= 6.8,2H), (M' -1, 1.28 (m, 1 H),
0.50 100%, 66%, OH Her (m, 2 H), 0.41 (m, 2 11%) H 2-7C1 CI 0 89 (DMSO-d6): 5 8.54 (s, m/z 342,
(1078) (Method B) 1 H), 7.61 (s, 1 H), 344, 346 a N~ 4.05 (m, 2 H), 3.32 (M' + 1, 2Her (m, 1 H), 3.05
(m, 1 100%, 66%, OH H), 2.81 (m, 3 H), 11%) 2.39 -1.68(m, 7 H) 65 Compound Structure Yield (%)
H NMR data Mass and spectral deprotecti data on method in parenthes es 2-7D1 CI 0 75

(DMSO-d6): 5 8.6dhspouiEdBR2, (10786 (Metred A) 1 H), Bidfel (v%)1 HH- I B atal $I NwiZs§0 (m, 1
H), 7.59 (s, (M' + 1, 1 H), 7.44 (d, J= 7.9, 100%, 66%, OH lddy 7.29 (m, 1 H), 11%) b.86estrdH | 2-7E
1 Clo o069 (CD3OD): 58.25 (s, 1 m/z 344, (1079)N~/N ddetoatd) H), 7.48 (s, 1 H)| 4. 15846, 348
(t, J=6.0,2 H), 3.65 (M'+1, on
method in
parenthes
es
2-7D1 ¢9
75 (DMSO-dg): 6 8.62 (s, | m/z 322,
(1077) N/\<j (Method A) | 1 H), 846 (m, 1 H), | 324,326
o N/) N~ 7.80 (m, 1H),7.59 (s, | (M"+1,
1 H), 7.44 (d,J=179, | 100%, 66%,
OH 1 H), 7.29 (m, 1 H), 11%)
5.26 (s, 2 H)
2-TE1 c 0 ﬁo
J 69 (CD;OD): 58.25 (s, 1 | m/z 344,
(1079) NN (Method B) | H), 7.48 (s, 1 H), 4.12 | 346, 348
/) (t,J=6.0,2H),3.65 | (M +1,
cl N (t,J=4.8,4H),2.70 | 100%, 66%,
OH (t,J=6.0,2H),253 | 11%)
(m, 2 H),
2-1F1 P (CD;OD): 5 8.44 (s, 1 | m/z 342
N 3 . . S, N
N D 74 H), 7.48 (s, 1 H), 7.36 | 344, 346
(1084) o /i;f; Xg/ (Method | (s, 1H),5.21(s,2H), | M +1,
C) 2.66 (s, 3 H) 100%, 66%,
OH
11%)
2-71G1 ¢0
33 (DMSO-dq): 6 8.66 (s, | m/z 340,
(1085) MO S 1H),7.57 (s, 1 H), | 342,344
o N/) d (Method | 491 (s,2H),2.22(s, | M"+1,
C) 6 H) 100%, 66%,
OH 11%)
2-7TH1 c0
(DMSO-dg): & 8.46 (s,
(109 - 6 o | TR | e
g N/) (Method | 4.92 (quin, J=6.8, 1 M1
OH HBr B) ELL“(¢J=6&6 100%, 6%
) 11%)
2-711 T 0 (DMSO-dy): 5 8.50 (s, | m/z 273
- . . S, s
(1097) N 77 LH), 7.58 (s, 1H), | 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 6.3,3 H) 11%)
2-7J1 ¢ 0 m/z 285
(DMSO-dy): & 8.44 (s, ’
N 79 - 287,289
), 7.58 (s, 1 H), ;
(1107) o N/) ﬁ/ (Method | 376 (d.J=7.6,2 H), (11540(; ! oo
| B) 2.08 (m, 1 H), 0.88 (d, 11%)"’ »

J=6.38,6H)




CINi (t, J= 4.8, 4 H), 2.70 100%, 66%, OH (t, J=6.0,2 H), 2.53 11%) (m, 2 H), 2-7F1CIONN

(CD30D): 58.44 (s, 1 m/z 342, 74 H), 7.48 (s, 1 H), 7.36 344,346 (1084) Cl n s (Method (s, 1 H),
521 (s,2H),(M+1, JC) 2.66 (s, 3 H) 100%, 66%, OH 11%) 2-7G1 CI 0 (DMSO-d6): 6 8.66 (s, m/z
340, (1085) yN 38 1 H), 7.57 (s, 1 H), 342, 344 an O (Method 4.91 (s, 2 H), 2.22 (s, (M'+ 1, C) 6 H)
100%,66%, OH 11%) 2-7H 1 Cl 0 1~ 68 (DMSO-d6)-5@46 (s, ni/z 271, N (1108) 1 H), 92 7.58 (s, 1
11), 273, 275 a 4N-- (Method 4s (gain, J=6.8,1 M' - 1 OH HBr B) H1)), 1.43 (d, J= 6.8, 6 100%, 66%,

11%) 2-711 CI{OFBHVSHnd6): 5 8.50 Grieups'3, (L09TIVAEld [9%)7 SBNNIRMIAZS, [27 MAabiN~
(Method 3.90 (m, z H), 1.69 M' + 1, OH HBr B) (m, 2 H), 0.89#l J= L00%, 66%, 6.3,3Hpddtye) 2-771
CI 0 (DMSO-d6): 5 8.44 (s, 2877285' 1, 479 28,2 1 H),démbisctl H), (1107) Cl N~ (Megagsl 3.76 (d,
J=7.6, 2 H), 100%,166%, on
method in
parenthes
es
2-7K1 ¢?on m/z 285
PN (DMSO-dg): 5 8.48 (s, ’
(1111) N 77 1 H), 7.58 (s, | H), ?&Z’_zfg
o N/) (Method | 3.93 (t,J=7.6,2 H), 100%. 66%
HBr B) 1.65 (m, 2 H), 1.30 11<y)0° >
OH (m, 2 H), 091 (t, J = °
7.2,3 H).
2-7L1 ¢ 0
N J\/ 62 (DMSO-dy): 5 8.43 (s, % 2585;
(1112) J 1 H), 7.58 (s, 1 H), M1
o N (Method | 4.71 (quin, J=6.8, 1 100%. 66%
HBr B) H), 1.82 (m, 2H), 1.40 | | - o PR
OoH (d,J=6.8,3 H), 0.80 0)
(t,J=7.2,3 H).

_ cl o
2-TM1 . _OH 08 DMSO-dq): 5 8.48 (s, 2“7% 22773;
(1109) N (Method B) | 1H), 7.62 (s, 1H), M1

o N/) 434 (t,J=6.4, 2H), (1 00% ’ 6% ,
L HBr 3.82 (t,J=6.4, 2H) 11%)
2-7TN1 o o r
SN 85 (DMSO-dg): 5 8.53 (s, | m/z 328,
(1110) B (Method B) | 1 H), 7.64 (s, 1 H), 330, 332
c N 4.30 (m, 2 H), 3.25 M -1,
OH Her (m, 2 H),2.54 (m,2 | 100%, 66%,
H), 2.44 (m, 2 H), 11%)
1.23 (m, 6 H).
2-701 ¢ 9
33 (DMSO-dg): 6 8.61 (s, | m/z 336,
(1098) NTOY S 1 H), 843 (d,J=4.7, | 338,340
o N/) N~ (Method | 1H),8.08(d,3=3.0, | M +1,
HBr B) 1 H), 7.63 (s, 1 H), 100%, 66%,
OH 7.53 (m, 1 H), 5.38 (s, | 11%)
2 H), 2.50 (s, 3 H)

_ [SEe) Br m/z 365,
1Pl NM 99 (DMSO-dg): 5 8.45 (s, | 367,369
(1114) J 1 H), 7.58 (s, 1 H), M +1,

cl N (Method | 4.33 (m, 1 H),4.14 45%, 66%,
OH .HBI B) (m, 1 H), 4.00 (m, 1 30%)
H), 2.22 (m, 2 H),
1.71 (d, J = 6.8, 3 H)
2_7 1 Cl O (o] Cl
Q N 2 (DMSO-d): 8 8.42 (s, 2”6/255%
(1101) cl N 2N al 2H),7.81 (=81 (M;_ X
OH Br OH (Method | 1), 7.43 (s,2 H), 7.32 8900 1000,
B) (d,J=8,2H),5.18 660/‘” >
(s, 4 H) %)




OH HBr B) 2.08 (m, 1 H), 0.88 (d, 11%) J=6.8, 6H) - 66 Compound Structure Yield (%) H NMR data
Mass and spectral deprotecti data on method in parenthes es 2-7K1 Cl 0 (DMSO-d,): 5 8.48 (s,
m/z 285, N~~ 77 287,289 (11111 3.93(t, 8 (s, 1 H), (M 1 a NJ (Method 3.93 ( J= 7.6, z H), 100%,
66%, OH HBr B) 1.65 (m, 2 H), 1.30 11%) (m, 2 H), 0.91 (t, J= 7.2,3H. 2-7L 1 CI 0 62 (DMSO-d6): 5
8.43 (s, m/z 285, (1112 1 H), 7.58 (s, 1 H 287,289 a 4N8 (Method 4.71 (quin,J=6.8, 1 100"%,66"%,
OH HBr B) H), 1.82 (m, 2H), 1.40 11%) (d, J=6.8,3H),0.80) (t,J=7.2,3H).2-7M1CI 01 N~~oH

98 DMSO-d6):
100%,66%, OH
(Method B) 1 H
100%, 66%, H

S Goffurd 52277 (1889ctiethodB) THy 882 %6) THH NWIR 8 34 (Mlss6 4, 2H),
I HBr 3.82 (t,|J= 6.4, 2H) 11%) 2-7N1 Cl 85 4Rd1SO-d6): 5 8.53 (s, m/zspaBirdL110
, 7.64 (s, 1 H), 330, 332 ci N 4.30 (M, 2 dppBotbetMr - 1, OH HBr (m,| 2 Haga 54 (m, 2
, 2.44 (m, 2 H), 11%) on
method in
parenthes
es
2-TR1 @i (DMSO-de): 8 8.51 (
-dg): . S,
(1115) ) g |1, GG
o N (Method | 3.97(q,3=7.2,2 H), M1
L HEr B) 127(69=72,3H) | Jo00r eso
11%)
2-751 ¢oQ (DMSO-dy): § 8.44 (s, | m/z 285,
NI 44 1 H), 7.59 (s, 1 H), 287,289
(1126) ) 5.70 (m, 2 H), 449 (d, | (M"+1,
o N (Method | y=56,2H),1.65(d, | 100%, 66%,
(\)H HBr A) J=6.0,3 H) 11%)

10

15

*chemical shifts for the 8-0OH and HBr

(where applicable)

have not been included in the assignments

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

(1-8)
cl
COOH
cl NO,
OH
1-6

Cl

OH
1-8

COOH
—_—
cl NH,

A mixture of 4,6-dichloro-3-hydroxy-2-nitrobenzoic

(1-6) (700 mg,

and glacial acetic acid

acid 2.78 mmol),

mmol) (13 mL)

for 50 minutes, cooled,

iron powder

(400 mg,

7.16

was heated at 80 °C

and the solids filtered off.

filtrate was concentrated to a brown solid.

The

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%). - 'H NMR (DMSO-dg) :

d 6.68 (s);

this is consistent with the literature.®



1.23 (m, 6 H). 2-701 Cl 0 (DMSO-d6): 5 8.61 (s, m/z 336, (1098) N g3 1 11), 8.43 (d, J= 4.7, 338, 340
C N~ N (Method 1 H), 8.08 (d, J=3.0, (M'+1, OH HBr B) 1 H), 7.63 (s, 1 H), 100%, 66%, 7.53 (m, 1 H),
5.38 (s, 11%) 2 H),2.50(s,3 H) 2-7P 1 Cl 0 Br m/z 365, N~ (DMSO-d6): 5 8.45 (s, 367, 369 (1114) 99
1 H), 7.58 (s, 1 H), (M'+ 1, a 4~ (Method 4.33 (m, 1 H), 4.14 45%, 66%, off HBr B) (m, 1 H), 4.00 (m, 1
30%) H), 2.22 (m, 2 H), 1.71 (d, J=6.8, 3H) 27Q1 CI 6 066l nVz N N N ~ 82 (DMSO d6): 58.42 (s,

004,5500 02, (1 iopear A ah G 4-8.4u RN GV Eﬂ’!ﬂh‘]&&yg%m%é‘%s okyeadic—t &

H), 5.18 66% 100%, (s, 4 H 6/ Cdompound Structure Yie H NMR data Ma pectral
deprotecti data &tf Pgd' parenthes es 2-7R1 Cl O (DMSO-d6): 6 8.51 (s, ~ N~~ 95 m/Z 259,
(1115) 1 H), 7.57 (s, 1 H), 261,263 a N~ (Method 3.97 (g, J=7.2, 2 H), (1vr'+ 10H HBr B) 1.27 (t, J-
7.2, 3 H) 100%,6'6%, 11%) 2-7S | Cl 0 (DMSO-d6): 5 8.44 (s, m/z 285, N 44 1 11), 7.59 (s, 1 11),

287, 289 al cl
COOH COOH
—_—
cl NH, cl NH.CHO
OH OH

5 A solution of formic acid (1.04 mL of 90% solution)
and acetic anhydride (2 mL) was heated at 50 - 60°C for 2
hours and cooled. 2-Amino-4, 6-dichloro-3-hydroxybenzoic
acid (1-8) (425 mg, 1.91 mmol) was then added portionwise
to the stirred acetic formic anhydride at room temperature.

10 After 2.5 hours, the reaction mixture was poured onto a
mixture of ice and water; the solid was isolated via
filtration. This provided 4,6-dichloro-2-formylamino-3-
hydroxybenzoic acid (2-8) as an orange solid (320 mg, 67%).
- 'H NMR (DMSO-d¢): & 8.76 (s, 1 H), 8.29 (s, 1 H), 8.13 (s,

15 1 H); mass spectrum: m/z 248, 250, 252 (M" - 1, 100%, 66%,

11%) .
Example 2 - PCl;-mediated condensation of 4,6-dichloro-2-
formylamino-3-hydroxybenzoic acid (2-8) with
20 amines
Cl Cl (@]
COOH RNﬁz N/R
PCly
Cl NH.CHO Cl N/)
OH OH
2-8 2-TA2 - 2-TAE2

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

25 (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 NaHCOs was added to
pH 9. The pH of the mixture was then re-adjusted to 7 (5N
HC1l) and extracted with dichloromethane (3x), and the

30 extracts combined and dried (Na;S04). The volatiles were



(1126) 5.70 (m, 2 H), 4.49 (d, (M' + 1, a N3 (Method J - 5.6, 2 H), 1.65 (d, 100%, 66%, OH HBr A) J-
6.0,3H) 11%) #chemical shifts for the 8-OH and HBr (where applicable) have not been included in the
assignments 5 Preparation of 2-amino-4,6-dichloro-3-hydroxybenzoic acid (1-8) CI CI ~ COOH CI
#COOH NOz CI NH2 OH OH 1-6 1-8 A mixture of 4,6-dichloro-3-hydroxy-2-nitrobenzoic acid (1-6)
(700 mg, 2.78 mmol), iron powder (400 mg, 7.16 10 mnfd}) and glacial acetic acid (13 mL) was heated

a1 80 C for 50 miyles, copled,and thesalids fitered off Ty Jilrate was pongenyeated to a brown

solid. Subsequent Si02- gel column chromatography (ethyl acetate/HOAc, 100:1 - 100:3) gave
2-amino-4,6-dichlctBEs hydrok§enzait 48idNa 2% 61 ad a fight Browh solitf(5821Rg Ce46)S : 1HIIMR
(DMS_.O-dG) 5 6.6&1@59et_Pp$dsjmmBisteBt \pih[rﬂfet_&teramee.ﬂmﬁsiﬁ’gepairaﬁoramf appropriate
4,6-dichloro-2-formyilgmino-3:hydioxybenzaice aeig (28 L CL COONCOON, GI 4NHZ Cl/iNH.CHO

OH OH 1-8 2-8 5 A solution of formic acid (1.04 mL of 900 solution) and acetic anhydride (2'mL) was

heated at 50°- 60T 6F 2 h3hirs’aid cddled gﬁﬁﬂ?nto%@&%mo%—&%g%b&a tif'(1-8) (425
mg, 1.91 mmol) was threttaddetkportiondése td the stimecbaoetic rifadndiride M2oeme

temperature. 10 After,2.5ihpursithe reaction mbxture-was PRYLLPOMOA cpared from 2-8
according to Example 2 are shown in Table 4.
Examples of amines used in Example 2: (C-thiazol-2-

10 yl)methylamine gives 2-7A2, 2-(2-aminocethyl)pyridine gives
2-7B2, 3-aminopyridine gives 2-7C2, 4-aminomorpholine gives
2-7D2, l-amino-4-methylpiperazine gives 2-7E2, 4-
(aminomethyl)piperidine gives 2-7F2, 5-amino-1-
ethylpyrazole gives 2-7G2, 5-amino-2-methoxypyridine gives

15 2-7H2, 2-amino-l-methylbenzamidazole gives 2-712, 2-amino-
5-methylpyridine gives 2-7J2, 2-amino-5-chloropyridine
gives 2-7K2, l-aminopiperidine gives 2-7L2 and 1-
aminopyrrolidine gives 2-7M2. In the case of amine
hydrochloride salts, appropriate equivalents of a base such

20 as triethylamine were added to the reaction mixture. Other
compounds prepared according to Example 2 are 2-702 - 2-

7TAE2 (Table 4).

TABLE 3 Compounds 2-7 prepared from 2-8 according to

25 Example 2
Compound Structure Yield 'H NMR data” Mass
(%) spectral
data
2-TA2
cl o ST (DMSO-dg): 6 9.23 (s, 1 H), m/z 326,
(1082) PS 50 | 7.71(s,1H),7.53 (s, 1 H), 328, 330
N~ N 2.50 (s, 3 H) M -1,
_ 100%,
c N 66%, 11%)
OH




mixture of ice and water; the solid was isolated via filtration. This provided

4,6-dichloro-2-formylamino-3- hydroxybenzoic acid (2-8) as an orange solid (320 mg, 670).

-1H

NMR

(DMSO-d6) : 58.76 (s, 1 H), 8.29 (s, 1 H), 8.13 (s, 15 1 H) ; mass spectrum: m/z 248, 250, 252 (M" -
1, 100%, 66%, 110). Example 2 - PC13-mediated condensation of 4,6-dichloro-2-
formylamino-3-hydroxybenzoic acid (2-8) with 20 aminegCI-CI O 1COOH RN 12 4~N3 CRCI ~
NH.CHO CI OH OH 2-8 2-7A2 - 2-7AE2 To a stirring mixture of 4,6-dichloro-2-formylamino-3-

hydroxybenzoic

added a solutio

T(Fothd2

n of PC13 25

resulting suspension was he

added to pH 9.
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removed which
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OH 8,4.8, 1 H).
2-7D2 c o o
N@ (CDCLy): 5 8.18 (s, 1 H), 7.48 | m/z314,
(1080) N~ 43 | (s, 1H),4.22 (br, 2 H), 3.95 316,318
J (br, 2 H), 3.78 (br, 2 H),2.93 | (M" -1,
cl N (br, 2 H) 100%,
OH 66%, 11%)
2-TE2 o o (\N/
N\) (CDCLy): 5 8.15 (s, 1 H), 7.45 | m/z 329,
(1081) N~ 16 | (s, 1 H),4.30 (br,2 H), 3.10 (br | 331,333
J 2H),2.59 (s, 3 H), 1.90 (br,4 | (M"+1,
cl N H) 100%,
OH 66%, 11%)
2-7F2 o9
\ m/z 328,
1094 330, 332
( ) o N/) NH M +1,
100%,
OH 66%, 11%)
2-1G2 oo M
[ N (CDCLy): 5 7.89 (s, 1 H), 7.49 | m/z 325,
(1088) N N 42 | (s, 1H),7.40 (s, 1 H), 622 (s, 1 | 327,329
J o w H), 3.84 (m, 2 H), 1.32 (m, 3 (M +1,
c N H) 100%,
OH 66%, 11%)
2-TH2 Ovte
¢ a9 i I (DMSO-dy): 8 8.38 (s, 1 H), 3”1{(2) 33355
(1093) N 45 | 774 I=40,1H), 764 (s 1 | o Y
g H), 7.57 (dd, 3=24and 9.6, 1 | {000,
cl N H), 6.42 (d, J=9.6, 1 H), 3.91 66%“’11%)
OH (s, 3 H) ’
2-712
cd o N (DMSO-dg): §8.17 (br, L H), | m/z361,
(1083) /lN 65 | 7.71 (m, 2 H), 7.41 (m, 2 H), 363, 365
7.33 (m, 1 H), 3.70 (s, 3 H) (M +1,

100%,
66%, 11%)

m 2-8
)-2-
7C2,




ethylpyrazole gives 2-7G2, 5-amino-2-methoxypyridine gives 15 2-7H2,

2-amino-I-methylbenzamidazole gives 2-712, 2-amino- 5-methylpyridine gives 2-7J2,
2-amino-5-chloropyridine gives 2-7K2, 1-aminopiperidine gives 2-7L2 and 1- aminopyrrolidine gives
2-7M2. In the case of amine hydrochloride salts, appropriate equivalents of a base such 20 as
triethylamine were added to the reaction mixture. Other ‘€bmpounds prepared according to Example 2
are 2-702 - 2- 7TAE2 (Table 4). TABLE 3 Compounds 2-7 prepared from 2-8 according to 25 Example

2 Compound Str@suipoviedd| H NMR datadiiass (%) spegiedl data ZH MR HARS (DMSMEs: $ 9.23
(s, 1 H), mh 326, (1082) 1 111 N~N 50 7.71 (s, 3 H), 7.53¢s) 1/H), 328,330 2.50 (s, 3 HydvtkM+ - 1,
1, /100%, CI N 66%,11%) OH 70 Compound Structure Yield 'H NMR data Mass (%) spe¢iral | data
2-7B2 a O (DM&E@7}): 6 10.6 (br, L,H),mh (1091) N 31 8.50.7, J=4.6,) H (s, (s, 1 336,338 | H),
7.71 (m, 1 H), 7.5 .59 (s, 1 H), (M+: 1IN~N.7.29 (d, J5 7.9, 1 H528\id 0694, FOH 1 MH3%:34 (t, J=
6.8, 2 H), 3.19 6640%%006) (1, J=.8]2 HJ 2-7C2 a 0 3pvA103D ‘g{b é?ﬁ%;;ﬁime 2’%2.4, 310,
312 (1092) N N 60 1 H), 8.704d, JE 44, 1 H), (M++ 1 100%,
OH 66%, 11%)
2-7K2 Cl le) = cl
\ (DMSO-dg): 58.76 (d,J=2.4, | m/z 342,
(1087) NN 16 | 1H),8.59(s, 1 H),824(dd,J | 344,346
) =24and8.4,1H),7.86(d,J= | (M +1,
cl N 8.4,1H),7.70 (s, | H) 100%,
OH 66%, 11%)
2-1L2 7R O (DMSO-dg): 8827 (s, 1 H), ;"1/233lfé
(1086) N 45 | 7.59(s, 1 H),3.55 (s, 2 H), ML,
. N/) 3.15 (s, 2 H), 1.65 (m, 6 H). 100%,
OH 66%, 11%)
- Cl o
2-TM2 /D (CDCLy): 8823 (s, 1 H), 7.36 | m/z 303,
(1090) N 33 | (s, 1 H),3.60 (m, 2 H),3.37 305, 307
o N/) (m, 1 H),3.10 (m, 1 H), 1.91 | M"+1,

(m, 4 H)

100%,
66%, 11%)

* the chemical shift for the 8-0OH has not been included in

the assignments

TABLE 4 Other 2-7N2 - 2-7AE2 prepared from 2-8 according
to Example 2
Compound Structure
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u@ bo
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OH




8.47 (s, 1 H), 8.03 (d, J=8, 1 100%, aH), 7.67 (s, 1 H), 7.62 (dd, J= OH 8, 4.8, 1 H). 66%,11%)
2-7D2 a0 0 (CDC3):58.18 (s, 1 H), 7.48 m/z 314, (1080) NON 43 (s, 1 H), 4.22 (br, 2 H), 3.95 316,
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66%,11%) 2-7H2 a o We|, (DM3WBBYNE8.38 (s, 1 H), 3nblz F8UCr842 (1093) N N 45 7.74 (d,
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(1083) 65 7.71 (m, 2 H), 7.41 (m, 2 H), 363,365 N 7.33 (m, 1 H), 3.70 (s, 3H) (M+ +1,, 100%, g~ N
66%, 11%) OH 71 Compound Structure Yield 'H NMR data Mass (%) spectral data 2-7J2 Cl o
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TABLE 5 Other compounds prepared according to Examples 1
and 2

Compound Structure
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CIOICI/N~ " OH811CIOR VN COHR =H, Me, Et, n-propyl 8K1CI0OS CI/NOH 8L1CIO0CI
JN /NOH8M1 CIO/N-R \N\JO CI/NOH R = Me, Et, iso-propyl, n-propyl, n-butyl 8N1\r ci O
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Example 3 Preparation of 2,3-disubstituted-3H-
quinazolin-4-ones (4-9)

cl c o c o c o
COOH _Ry N/Rl
NHR, — N  —
—_—
/)\/Cl /)\/NR2R3
cl NH, cl NH, cl N cl N

OH OH OH OH
1-8 4-9

5 4-14 4-15
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
10 atmosphere. The mixture was heated under reflux for 5 h

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

15 mixture was stirred at 0°C for 15 min, then warmed to room
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-

20 (N-propy) lbenzamide (4-14, R, = n-propyl), as an orange
solid (550 mg, 46%).

2-Amino-4, 6-dichloro-3-hydroxy-N-propylbenzamide: 'H
NMR  (DMSO-dg): d 8.39 (t, Jd = 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

25 H), 0.88 (m, 3 H).

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

30 mixture was heated under reflux for 2 h and then stirred at
room temperature for 1 h. The reaction mixture was
evaporated In vacuo and the residue neutralised with 2M
NaOH. The precipitate was isolated wvia filtration, washed
with water, and dried In vacuo. Dichloromethane (10 mL) was

35 added to the resulting residue and the insoluble material

was filtered off. The filtrate was concentrated to afford
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76 8S1CIOHRNN~~N CINOHR =H, Me, Et, n-propyl 81'1LCIOHN O N~\ CI4~N3 N \~//
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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-Nn-propyl-3H-
5 guinazolin-4-one: 'y 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
10 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
15 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 INn vacuo to yield 5,7-dichloro-8-
hydroxy-2-methylaminomethyl-3-N-propyl-3H-quinazolin-4-one
20 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 h-propylamine (Step 1)
and methylamine (Step 3) in Example 3 for the appropriate

25 amine (s) are given in Table 6.
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TABLE 6 Compounds 4-9A - 4-9E prepared according to
Example 3
Compound Structure 'H NMR data | Mass spectral
data
4-9A o 0
(DMSO-dg): 8 7.06 (s, | m/z 316, 318, 320
N 1 H), 4.57 (m, 2 H), M" + 1, 100%,
o N7k7 3.83(,J=6.0,2H), | 66%,11%)
3.14 (m, 1 H), 2.80 (d,
OH ha HN~C J=4.4,3H), 149 (q,
J=7.2,2H),0.90 (t,J
=72,3H)
4-9B o 0
_ (DMSO-dg): 8 7.66 (s, | miz 288,290, 292
N 1 H), 4.52 (br, 2 H), (M*+ 1, 100%,
N N/)\ 3.41 (s, 3 H), 3.15 (br, | 66%, 11%)
1 H), 2.73 (br, 3 H)
OH HN\
.HBr
4-9C ¢o
NN
8
Cl N
OH HNW
4-9D ¢ 9
N7
®
Cl N
OH HN\
4-9E o0
N
—
Cl N
OH HNw

5 Example 4 — Preparation of 2-substituted-3H-quinazolin-4-
ones (4-16A — 4-16D)

Cl

al o Cl 0 Cl (e}
COOH
NH NH

e O L e L
~ Cl ~ 1Ry 1R

cl NH, al N al N cl N

OMe OMe OH
4-4

2-4 438 4-16A - 4-16D

To an ice-cooled solution of sodium methoxide in
10 methanol (2.8 mL of a 0.32 M solution, 0.89 mmol) was added

chloroacetonitrile (0.25 mL, 3.90 mmol) dropwise under an



OHR =H, Me, Et 8C2CIOH \N j#,_ % I/N~NHR CIN"OH R =H, Me, Et, n-propyl 8D2 CI 0 H ClI
N~J " OH8E2CIOHN,,.,,,O0 O CI/NF OH8F2CIOH N N Cl4aN& OH 8G2clo 4(N CIN OH
8H20 NR CIOIN\ ClI~N~OH R =H, Me, Et, n-propyl 812 CI 0

10

15

20
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argon atmosphere.’ The reaction mixture was allowed to stir
at RT for 30 minutes and then re-cooled to 0 °C prior to the
(0.80 g, 3.39 mmol) in

The solution was left to stir

addition of a solution of 2-4
anhydrous methanol (14 mlL).
at RT for 20 h and heated under reflux for an additional 20
h. Evaporation and purification of the resulting residue
(ethyl acetate/petroleum ether,
(225 mg,

via column chromatography
3:7) afforded the chloride 4-3B as a white solid
23%) .

Subsequent treatment of 4-3B with a suitable amine
according to conditions as described in Step 3 in Example 3
gave the 2-substituted-8-methoxy-3H-quinazolin-4-one:
ethylamine gave 4-4A, l-propylamine gave 4-4B, diethylamine
gave 4-4C,

respective removal of the 8-methoxy protecting group

and dimethylamine gave 4-4D. Subsequent

according to the general deprotection procedure (Example 1,
Method A) gave 4-16A - 4-16D (Table 7).
TABLE 7 Compounds 4-4A - 4-4D and 4-16A - 4-16D prepared
according to Example 4
'HNMR Mass spectral
Compound Structure data
data
4-4A cl o
NH
4J\V/NHH
cl N
OMe
4-4B L0
NH
cl N
OMe HNL




11.21CINNNH, OH8J2CI01.14(%N"NHz CIN OH -78 Example 3 Preparation of
2,3-disubstituted-3H- quinazolin-4-ones (4-9) cicio cio 1 o ci NooH . ¢/ NHNHR, ¢ Nc NRzR, OH off
off off 51-8 4-14 4-15 4-9 Step 1: To a solution of the acid 1-8 (1.00 g, 4.50 mmol) in anhydrous
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30 mixture was heated under reflux for 2 h and then stirred at room temperature for 1 h. The reaction
mixture was evaporated in vacuo and the residue neutralised with 2M NaOH. The precipitate was
isolated via filtration, washed with water, and dried in vacuo. Dichloromethane (10 mL) was 35 added
to the resulting residue and the insoluble material was filtered off. The filtrate was concentrated to
afford - 79 the chloride, 2-chloromethyl-5,7-dichloro- 8~hﬁdﬂroxy 3-n- propyl-3H-quinazolin-4-one (4-15,

R, = n-propyl) , as an %ar&elﬁ%oé%o@ogfngh%gog—amlno ichl
2-Chloromethyl-5,7-dichloro-8-hydroxy-3-n- progﬁ 3H-5 qumazo In-4- one 1H NMR (DMSO-d6): 5

7.86 (s, 1 H,), 5.15 (EoX Hyeazer G, 2Hf, 180t 28)26.064m8)3 HF : mass speetrdniivs 323,
325, 327 (M" + 12100%7 6696, 11%0)r Sterf 3rha assoldtiomaf, 2-ghloromeithyl-bas dichiored

8-hydroxy-3-n-propylz3H-puinazolin-4zone mg, 9:886510 mma) inarhydrgys FHE (1.3 Jf) was

added a solution of met?%lamlne in ethano (7.5 mL of a 8.0M salution, 60 mmo% dropwise under an

argon atmosphereSTRE Tkt vy skirtel at P56 t@ﬁ‘n%%?atﬁ?ed‘fb?el% I TRER Bofcditrdtéd ° Biid to
the resulting resitibe waslatided, 2M HCIAban Lk Thet® Mixtwrena/al elaperated and-more 2M HCI (5

mL) was added. Jhenesiguerwas @va@qr@t%@ﬁq/iheeeﬁg@ﬁdwfe—@p,eaé@mtvgq;dwﬁn@nes The
mixture was trlturat%d with dlﬁgloég%meéhane andbdrled in vacu %Id3'5 7~ déc Ioro 8-

hydroxy-2-methy ammomejthy 3-n- pr8I yla?ﬁ—l qum%% in-4-orfe rochloride (4-9A) as a yellow

solid (157 mg, 500)(Table %)POwHdrx, 9ﬁs@%mw‘ﬁ?)@h&jémﬁémﬂ%@ﬂﬂt@ﬁxmb@@)zﬁrb%ared via
substitution of n-propylaneioe (Stepste andgnethylamine(Stepidy in-Expmpe 3 foothesappropriate 25

gmine(s) are give_p. i@J&@g 6, 89) ',I'A§L§26 ?&mpj)%‘)d,s 459A 4(-gI,E %regglr,edﬁggzgrd(igg tq I%)ga,mple
1.28 (¢, d =7.2, 3 H).

To an ice-cooled solution of the imidate 5-2 (400 mg,

1.31 mmol) in ethanol (12 mL), was added under an argon

15 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-

20 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

25 (M" + 1, 100%, 66%, 11%).

A solution of 5-3 (60 mg, 0.231 mmol) and 48% aqueous
hydrobromic acid (2 mL) was heated at 120°C for 2 h. The
solution was cooled to room temperature and the precipitate
was 1solated via filtration, washed successively with

30 dichloromethane and diethyl ether, and dried §n 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

35 (s, 1 H); m/z 246, 248, 250 (M" + 1, 100%, 66%, 11%).



Compound Structure H NMR data Mass spectral data 4-9ACI01),4 .57b(: 7.06 (s, (316,318,11
H), 4.57 (m, , 2 H) H), (M++ 1, 100%, CI 3.83 (t, J= 6.0, 2 H), 66%, 11%) 3.14 (m, 1 H), 2.80 (d, OH
HCIHNC J=4.4,3H),1.49(q, J=7.2,2H),0.90 (t,J =7.2,3H4-9BCI01 1.1 (DMSO-d6): 5 7.66 (s,
m/z 288, 290, 292 N 1 H), 4.52 (br, 2 H), (M'+ 1, 100%, CI/N4) 3.41 (s, 3 H), 3.15 (br, 66%,11%) OH
1 H), 2.73 (br, 3H) HBr HN\4-9C CI0\ CI/N OH HN 89D CI 0\ CI/ NN OH HNII 49ECI011.1

Ni CI N OH HN lecd - Prep stitgt ol %R 4-16D) CI
CloCiocClio CME‘@#NH qu?‘g NH%%f8H~%tF§5dl\ﬁ§NR R['?CZQN R, R2 We \/'?/e We OH
dichloro-8-hydroxy-3H-quinazol in-4-ones

cl
COOMe
cl N=—
N\
OMe OEt

5-2 5-6A - 5-6C 5-7A -5-7C

To an ice-cooled suspension of the substituted-
phenylhydrazine hydrochloride (1.61 mmol) in ethanol (4 mL)
was added, under an argon atmosphere, triethylamine (185
mg, 1.83 mmol). The mixture was stirred at 0°C for 15 min

10 prior to the addition of a solution of the imidate 5-2 (180
mg, 0.59 mmol) in ethancl (3 mL). The resulting mixture
was stirred at 0°C for 40 min, then at room temperature for
4 days. The suspension was filtered and the white solid
washed with cold ethanol and dried In vacuo to afford the

15 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-
fluorophenylhydrazine hydrochloride gives 5-6C.

20 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, washed
with dichloromethane and diethyl ether and dried iIn vacuo

25 to provide the 3-(substituted)amino compound (5-7A, 5-7B or
5-7C) (Table 8).



2-4 4-3B 4-4 4-16A - 4-16D To an ice-cooled solution of sodium methoxide in 10 methanol (2.8 mL of
a 0.32 M solution, 0.89 mmol) was added chloroacetonitrile (0.25 mL, 3.90 mmol) dropwise under an -
81 argon atmosphere.7 The reaction mixture was allowed to stir at RT for 30 minutes and then
re-cooled to O C prior to the addition of a solution of 2-4 (0.80 g, 3.39 mmol) in anhydrous methanol
(14 mm). The solution was left to stir 5 at RT for 20 h ané heated under reflux for an additional 20 h.
Evaporation and-pugfigation ol fesultind fsidue via calumn cromatogiaphy (et
acetate/petroleum ether, 3:7) afforded the chloride 4-3B as a white solid (225 mg, 23%). 10
Subsequent treatment of 4-3B with a suitable amine according to conditions as described in Step 3 in

- 5 il #
Example 3 gave@REPRiMituted-8-HEHENTE3H-quinazbifitlone: thARtRave 4-4klass
1-propylamine gave 4-4B, diethylamine gave 4-4C, and §#ethylamine gave 4-4D. Sub3eagliEst 15
respective remaval of the 8-methoxy protecting group according to the general depmtnrtﬁﬁ{a

procedure (ExamipfAL, Method A)gaye f}}16 - 4-16D (Table [ARMRBLE T1€ormpoundS4-4A - 4-4D
and 4-16A - 4-16D prepared| 20 d gmple 4 HNM :j@lﬁﬁ@ﬁgﬁg@g ggnpoaun’d Structure
| 6GolN~> YN 1y

data data 4-4A CI 0 CI NNH o< e4-48Cl10 1|11 - NH 100%,

r
OMe 66%, 11%)

5-6B ooy
N :
Cl N/) OMe
5-6C 9y
_N
L

a0 F m/z 356,

5-7TA H (DMSO-dg): §9.15 (s, 1 H)
N 070088, - T 358, 360
N 8.60 (s, 1 H), 7.66 (s, 1H), 7.29
(1100) . Qﬁ; \@F 23 | (m, 1H),681 (m,2 H). (112)/10%,1,

66%, 11%)

OH HBr
5-7B ¢y
N/N\©\
cl N/) OH
OH HBr
5-7C @ % w
_N
L
c/gji\; F
OH .HBr

#the chemical shifts for the 8-OH and HBr (where applicable)

have not been included in the assignments



- 82 'H NMR Mass spectral Compound Structure data data 4-4C Cl o (DMSO-d6): B m/z 328, 330,
332 NH 7.63 (s, 1 H), 3.94 (Mr + 1, 100%, 66%, j (s, 3 H), 3.55 (s, 2 11%) CI N H), 2.61 (g, J= OMe
7.2, 4 H), 0.98 (t, J=7.2,6H) 4-4D CI O (DMSO-d6): B m/z 302, 304, 306 NH 7.64 (s, 1 H), 3.95 (Mr +
1, 100%, 66%, (s, 3 H), 2.27 (s, 6 11%) CI N H) OMe /NIl 4-16ACIOCIN 4&H OH HN 4-16B CI 0
11.1NH ~JI CIN OH HN 4-16C Cl o (DMSO-d6): 6 m&&816, 318, 320 NH 7.36 (s, 1 H), 4.34 (Mr +
1, 100% 6%, GINTN~5 (521,328 (.1 110 OHHBLA T2 41D, 1,20 (1. I 7 2. 6 ), ALI6D O
011.1 (DMSO-d6): B m/z 288, 290, 292 NH 7.63 (s, 1 H), 4.39 (Mr + 1, 100%, 66%, , gj~ CI N~ (s, 2
H), 2.99 (s, 6 11%) HBr H) 1 Scheme 5

Compound Structure
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OH /N~, Preparation of 3-Amino-5,7-dichloro-8-hydroxy-3H- quinazolin-4-one hydrobromide (5-4 or PB
1099) 5CICICIO0CI 0 COOMe COOMe \ N 'NH, N_NH2 CI/NHz CI N~H CI/ N CI N: OMe OMe
OEt OMe OH 2-3 5-2 5-3 5-4 - 83 A solution of the 2-amino-4,6-dichloro-3- methoxybenzoic acid
methyl ester (2-3) (6.35 g, 25.4 mmol) and triethyl orthoformate (60 mL, 361 mmol) was heated under
reflux for 5 days. The solution was cooled to room 5 temPérature and evaporated under reduced
pressure to afford the imidate, 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-ethoxymethylenéafiReL8¢hetho

xybenzoic 10 agitrHe&digl ester (5-2): 1H|NMR

H). To an ice-cooled solutjon of the imidate 5-2|{(400 mg, 1

mr Omln

ol (12 mL),/was added
After 15 min, the solution was

(DMSO-d6) : 5 7.99 (s, 1 Hi (48 (S, TH), 4.22(q, 2 H), d 79 (s 3H), 3 l(s,oé H), T.28 (t,J=7.2,3

under an argon 15 atmosphere, hydrazine hydrate (1.8 m 8 Mmoty.
warmed to room temperature and stirred for a further 2 g- é‘i(
ethanol and filtered. The solid was washed wiitl

suspension was dilyted with
n cold ethanoband dried under vacuum to|give 3-amino

20 5,7-dichloro-8-methoxy=3H=quinazotin=4-on

(5=3)-asawhite—fiuffy-solid(289-mg,850).

3-Amino-5,7-dichloro-8-methoxy-3H-quinazolin-4-one (5- 3): 1H NMR (DMSO-d6) : 5 8.48 (s, 1 H),
7.74 (s, 1 H), 5.85A, 2 H)) 3.9% (8, Su} snass=gpectiliny.im/zz260; 12621 264025 {Mdy tal, 160%,166%,

11%) . A solution of 5-3 (60 mg, {231, Mgl andA8% A9UEPUSn Tables 1 and 2

5
Compound Structure Precursor
6-1 c o K\N/\/ 2-7S2
N/\/NJ
Cl N/)
OH
6-2 \i 2-71X2
c o /ON o
N
Cl N/)
OH
6-3 l 2-TR2
c o K\N o
N/N\)
Cl N/)
OH
6-4 c o 2-7Q2
N
Cl N/)/\[’?
OH 0/2 < :: F
6-5 ¢9 2-711
N
cl N/) NW
OH O




hydrobromic acid (2 mL) was heated at 120C for 2 h. The solution was cooled to room temperature
and the precipitate was isolated via filtration, washed successively with 30 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, 580).
3-Amino-5,7-dichloro-8-hydroxy-3H-quinazolin-4-one -hy&i®obromide (5-4): 1H NMR (DMSO-d6) : 5
8.44 (s, 1 H), 7.60 35 (s, 1 H) ; m/z 246, 248, 250 (M" + 1, 100%, 66%, 110). - 84 Example 5 -
Preparation of 3-(substitutethaipoimha, /- dichloro-8-hydgexyctltrequinazolin-4-gnesréelitso® Gl O H
COOMe 1 1.1 \'IN IN,|R /JININ, R CI N=F\ CI NJ IN OMe OEt OMe OH 5-2 5-6A - 5-6C 5-TA - 5-7C
5 To an ice-cooled susmeasion of the substituted- phenylhydrazing hydrochlorjde73261 mmo]) in
ethanol (4 mL) was added, under an argon atmgsphere, tl‘l?’(fw e (185 mg, 1.83 mmol). The
mixture was stirred at OC for 15 min 10 prior to the 2 qun f @’solution of the imidate 5-2 (180 mg,
0.59 mmol) in ethanol (3 mm). The resulting M}vas stirred at OC for 40 min, then at ropm
temperature for 4 days. The suspension W%is filfere and the white solid washed with cold gthanol
and dried in vacuo to afford the 15 8-methoxy-32{(substituted)amino compound 5-6. Examples of
hydrazines used: 2,4- difluorophenylhydrazine hydrochloride gives 5-6A, 4- methoxyphenylhydrazine
hydrochloride gives 5-68, a%d 4- fluorophenylhyd )@?‘achlond 5 6C. 20 A solutjon of the
G methory compEIATEY 8 A0s-u EFBAEETIT NS b S o=y brReMaaaa (3 mb)
was heated at 120C for 6 h, and ﬁﬂd\ﬂé@tc@o@)o room

5
Cl O Cl S Cl S
R
N~ R N/R dﬂ[\j/
R —_—
~ ~ = /

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

10 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.

15 A mixture of the 3H-quinazolin-4-thione 7-1 was
treated with BBrs3; 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).

20 TABLE 11 Compounds prepared according to Example 6

Compound Structure

7-2A ¢S
NN
cl N/)




temperature. The solid was isolated via filtration, washed with dichloromethane and diethyl ether and
dried in vacuo 25 to provide the 3-(substituted) amino compound (5-7A, 5-7B or 5-7C) (Table 8). - 85
TABLE 8 Compounds prepared according to Example 5 Compound Structure Yield H NMR data Mass
(%) spectral data 5-6A a O HF (DMSO-d6): 59.16 (s, 1 H),nz 372, NN 8.62 (s, 1 H), 7.80 (s, 1
374,376 J 32 7.29 (td,J=2.4 and 9.2,1x), a N) F 6.89 (m,&°H}, 3.99 (s, 3 H) 100%, OMe 66%,11%)
5-6B Cl O H 4(N CI N" OMe OMe 5-6C CI O 40NCI NF OMe G1 o F 356, H 5-7A N (DMSO-d6): 5

9.15 (s, 1 H), m/z 358, 36

(m, 2 H). 100%, 1, OH HB

40N OH HBr #the chemi
the assignments 5 - 86

D\N'\8.60 (s, 1 H), 7
r 66962MRYUSTYB Ci

66 (S, 1H), 7.29 + (1100) C N~ F 23 (m,
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Example 7 - Assessment of Compounds of Formula I

1 H), 6.81
0 C;j NF
n included in

The following Assays were used in the assessment of

the compounds of formula I for suitability for use in the

methods of the invention.



TABLE 9 Compounds prepared according to processes described in Scheme 5 Compound Structure
CI5-7DO ~HEN CI/HN OH5-7TECIOH ~HEN CI/NOH 5-7FclOH NNCI/ OH 5-7GCION
Cl/Ni OH5-7THCION~NHB CIN)OH 5-71CIOH \N/N~ iCI/N OH 5-SACI0O11HNNJ~ aN
OH 5-SBCIOF
— 90 —
Assay 1. Fluorometric H,0, Assay
A fluorometric assay was used to test the ability of a
test compound to inhibit hydrogen peroxide generation by AR
in the presence of copper based on dichlorofluoroscein
5 diacetate (DCF; Molecular Probes, Eugene OR). The DCF
solution (5mM) in 100% dimethyl sulphoxide (previously
purged with argon for lhr at 20°C) was deacetylated in the
presence of 0.025M NaOH for 30min and neutralised at pH 7.4
to a final concentration of 1mM. Horseradish
10 peroxidase (HRP) stock solution was prepared to 1uM at pH
7.4. The reactions were carried out in PBS, pH 7.4 in a 96
well plate (total volume =250ul/well). The reaction
solutions contained AR 1-42 at concentrations in the range
of 50nM to 1uM, copper-glycine chelate (Cu-Gly), was
15 prepared by adding CuCl, to glycine in the ratio of 1:6 and
added to the AR in the proportion 2Cu-Gly : 1AB ), reducing
agents including dopamine (5uM) or ascorbic acid,
deacetylated DCF 100uM, and HRP, O0.1puM. 1-10uM EDTA or
another chelator may also be present as a control for free
20 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
25 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.
30
Assay 2. Neurotoxicity Assays
Primary cortical neuronal cultures
Cortical cultures were prepared as previously
described (White et al., 1998). Embryonic day 14
35 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



H 111NN Il aNJOH -87 - Compound Structure 5-SC CIO OH H NN Il CI NJ OH TABLE 10
Compounds prepared via alkylation or acylation of some of the compounds from Tables 1 and 2 5
Compound Structure Precursor 6-1 CION 2-7S2 N CIN~) OH 6-2 2-7X2 CION'O Ni CI4N OH
6-3M2-7TR2 CIOrNONN CIN-)OH6-4a 2-7Q2 CI XN-OHO 6-5CI02-711 CINJN N--~ OH

0 - 91 -
and 5% (vol/vol) HS and incubated at 37°C, 2hrs. Media was
then replaced with Neurobasal media (Invitrogen Life
Technologies) and B27 supplements (Invitrogen Life
Technologies). Cultures were maintained at 37°C in 5% CO,.
5 Prior to experimentation, the culture medium was replaced
with Neurobasal media and B27 minus antioxidants

(Invitrogen Life Technologies).

Primary cerebellar granule neuronal cultures
10 Cerebella from post-natal day 5-6 (P5-6) mice were
removed and dissected free of meninges and dissociated in
0.025% trypsin. Cerebellar granule neurons (CGN) were
plated in 24 well culture plates at 350 000 cells/cm2 in
BME (Invitrogen Life Technologies) supplemented with 10%
15 Fetal Calf Serum (FCS), 2 mM glutamine and 25 mM KC1.

Gentamycin sulphate (100 pg/mL) was added to all plating
media and cultures were maintained at 37°C in 5% CO,.

Assay 3. Assays for Cell Viability
20
(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
25 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

30 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.

35 (c) Assay for ApB Neurotoxicity and AfS 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



- 88 Compound Structure Precursor 6-6 ™ 2-7S2 CIO N N CI/N~) OH Example 6 - Preparation of
3-substituted-3H-quinazolin-4- thione (7-2) 5CI0OCISCIS CI~N"/RCIN-IR CI? N"R OMe OMe
OH 2-6 7-1 7-2 A mixture of the 3-substituted-3H-quinazolin-4-one (0.70 mmol), P4Slo (0.93 mmol)
and pyridine (5 mL) was 10 heated under reflux. When the reaction was complete, as monitored by
TLC analysis, the mixture was concentrated to dryness aAd-the resulting residue gave, after column

h t hy (Si02; eluti ith. t hanol, 1 [ .
e iazoineAhione 71 15 il of i AL HORAZCIn 2 A 7.1 Wat fehiod Vi BB

according to con@fignS preViowsly SasseHbdd th ERXErpIe E2Wotkup ifPthedflaF hriannkf With
methanol providethbtheworrespeadingitd-guinhzelin4-thiotred 7€2 (Takle 1420 FABLELTL
Compounds prepated accarding to Example 6 Compound Structure 7-2A CI S CIN OH 89 -

Compound Structure 7-2B CI S CIfN , ,
5 The test compounds were dissolved in 100% DMSO to a

concentration of 2.5 mM (10mM if excess compound was
weighed out per vial - then diluted to 2.5mM). 2.5mM stock
solution was serially diluted 1 in 10 to give working
solutions of 250uM, 25uM, 2.5uM.

10
Ap preparation:

AB was initially dissolved in 20mM NaOH to a
concentration of 1mM and sonicated for 5 minutes. The
peptide was then diluted in H,O and 10 X PBS to a final

15 concentration of 200uM AP in 1X PBS. The peptide was again
sonicated for 5 minutes and then spun at 14000 rpm for 5
min and transferred to a fresh tube.

The test compounds were dissolved in 100% DMSO to a
concentration of 2.5 mM (10mM if excess compound was

20 weighed out per vial - then diluted to 2.5mM). 2.5mM stock
solution was serially diluted 1 in 10 [in NB media and B27
(no antioxidants)] to give working solutions of 250uM,
25uM, 2.5uM. Test compounds were not added directly to
cells, instead they were added to a 48 well ‘Drug Plate’ as
25 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 AP diluent
Well 3 : 515 ul NB+B27(no antioxidant) + 24 ul test

compound diluent*** + 60ul AB1-42
Well 4 : 515 ul NB+B27(no antioxidant) + 24 ul 2.5uM
35 test compound + 60ul AB1-42
Well 5 : 515 ul NB+B27(no antioxidant) + 24 ul 25uM
test compound + 60ul AB1-42



OH7-2CCISi CI/NOH7-2DCIS 11.1ICN~ CINOH7-2Eas\N~N CI/N~OH7-2FCI S ~
NA/NEtz CI/N'~JOH7-2GCIS11.1'N CI/NiOHEt7-2HCISIINN N Cl/N~) OH Example 7 -
Assessment of Compounds of Formula | 5 The following Assays were used in the assessment of the
compounds of formula | for suitability for use in the methods of the invention. - 90 - Assay 1.
Fluorometric H202 Assay A fluorometric assay was usedtb test the ability of a test compound to

inhibit hydrogen peroxide genefationsby A13 &@Btpgﬂqﬁ%ncgnc&ficggpggQ@§eq op glichjorgflyorgscein
test compound + 60ul AB1-42 diluent
Well 7 : 515 ul NB+B27(no antioxidant) + 24 ul test
compound diluent + 60ul AB1-42 diluent
5 Well 8 : 600 ul NB+B27 (no antioxidant)
N.B. 60ul APl1-42 equals 20ul ABl1-42 per well equals
20 uM AB1-42

The Drug Plate was incubated at 37° C for 15 mins.
10 200 ul of each well was added in triplicate to the
corresponding cell plate. The cell plate was incubated at
37 ¢, for 4 days.
* NB media + B27 (no antioxidants) ,
** AB diluent 2mM NaOH, 1 X PBS
15 ***x PBT diluent 10% DMSO in NB+B27 (no antioxidant)

Completion of the assay:

On the 4™ day after treating the cells the assay is

completed by adding MTS to the cells.
20
(d) Assay for Test Compound Cytoxicity

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

On day six the test compounds were added to the

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



5 diacetate (DCF; Molecular Probes, Eugene OR). The DCF solution (5mM) in 100% dimethyl
sulphoxide (previously purged with argon for lhr at 20C) was deacetylated in the presence of 0.025M
NaOH for 30min and neutralised at pH 7.4 to a final concentration of 1mM. Horseradish 10
peroxidase(HRP) stock solution was prepared to 1M at pH 7.4. The reactions were carried out in PBS,
pH 7.4 in a 96 well plate (total volume =250l/well). The rééction solutions contained A13 1-42 at

concentrations i range. o 0 r-glyci 2| -Gly), 1 are
adding CuIClZ &%%;é‘me@?n 'th;5 ?%tri]é\{!l o] 1%%%';%2 Hggldoed)%%o@tﬁé %%%%%ﬁg p%;rg%o\x%% 2%%%y£ %A?Ié ),

reducing agents§REIGEIRGHopamine (5M) or ascorbic acid, deacetylated DCF 100M, and HRP, 0.1M.
1-10M EDTA or @abtheB chelatos may aise be presentasisocdnirol for ffee220 cdppEs Ot wassnot
required for the asgay o function. The reaction mixture was incubated at 37C for 60 min. Catalase
(4000 units/ml) and H202 (1-2.5M) standards in PBS pH 7.4 ma% be included as pgsitive controls.

Fluorescence wakSrecordet usiffg & plate tFEdder it exciation @hd enission 25 fifters it 485%M and

530nM respectivelgmE202&oncentration may be established by comparing fluorescence with the

H202 standardsyighibition of A1 H202npeductionowvas,assayedt jncluding a,given gangantration

of test compoundés in the Jtest wells. 30 Assay 2. Neurotoxicity Assays Primary cortical neuronal

cultures Cortical Cultures were prepared as previously described (White at al., 1998). Embryonic day
14 35 BL6JxI29sV$dduse cortités were ¥erhbved Ndissetiad freddt trheringés Hrd dizsBliate?fin
0.025% (wt/vol) teypsiroubissociated cells were plated in 48 well culture plates at a density of 2 x 106

cells/mL in MEMwith, 25% (vol/vel) FCS - 9% pé"@ﬁ%:o(voyxgg HS ggg{r}cuba;ed 85 37C, 2hrs Media
was
compound diluent**

Well 8 : 600 ul NB+B27(no antioxidant)
The Drug Plate was incubated at 37°C for 15 mins.
15 200 ul of each well was added in triplicate to the
corresponding cell plate. The cell plate was incubated at
37°C, for 4 days, (2 compounds are tested on each plate of

cells).

20 * NB media and B27 (no antioxidants),

** PBT diluent 10% DMSO in NB+B27 (no antioxidants)

On completion of the assay, 1/10 wvolume MTS was
added per well of plate (ie 25ul/ 250 ul). The plates
25 were 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 PMSF, 1% Triton

35 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 uL of supernatant is added to each



then replaced with Neurobasal media (Invitrogen Life Technologies) and B27 supplements (Invitrogen
Life Technologies). Cultures were maintained at 37C in 5% CO?2. 5 Prior to experimentation, the
culture medium was replaced with Neurobasal media and B27 minus antioxidants (Invitrogen Life
Technologies). Primary cerebellar granule neuronal cultures 10 Cerebella from post-natal day 5-6
(P5-6) mice were removed and dissected free of meninges and dissociated in 0.025% trypsin.

Cerebellargranu{qe urons (C )Ww r din ell-.cultur t at%o 0Q cells/cm 2 iii. BME
(Invitrogen Life Te% Eol(ggieé) gl%p%?ﬂ%fﬁ% %v?th 1%0@/%1\, 1%LF§§I %gl sié%gur% %%98295 %nxgg]lﬁgla%ﬁne

and 25 mM KCI. ‘E&ariein Y8pRaeNA 08 /Mt T WaRNMddetrtoISRatT media difeditures were
maintained at 37€dnkb86 €CQ2.1 pssay 3aAssaystior €etViability 20 (a) IMESAsSaydar Cell Viability

Cell viability is determined using the MTS@ssay. SHiure mediumgs teplaced with fregh.nelyobasal

medium plus B27 supplements minus antioxidants. 1/10th volume MTS 25 solution (Cell Titre 96

Aqueous Ong, Promegd Corperation aHd incubated st at 37 C2 2R 280 FictalitECafubtd e
measured with aspestrophatometenatG60iam. (Iy) LOK Assay for Cekk Vidbility 30rCell deathiis g

determined from cyltussipesnatants, freenfsesumand celbdelyisusing the lactate dehydrogenase
(LDH) Cytotoxicity Detection Kit (Boehringer Ingelheim) according to the manufacturer's instructions.

35 (c) Assay for AQ Neurotoxicity and AQ Neuroprotection Neuronal cortical cells were cultured for
five days as perA28aY 22 0rf\aE¥kAhe nREfsPasal (NB) media (Invitrogen Life Technologies) and
B27 supplerent - 92 (Invitrages tifenkechnelogias) wese replased with NBriaedia and 8271 s,

SuPMementUK)%HE%E%anag@(%ggﬂé&e§%ice with control salt solution (pH
7.4) followed by the addition of annexin V-FITC at a
concentration of approximately 0.5 pg/mL in control salt
solution (pH 7.4). Propidium iodide (10 upg/mL) is also

15 added to the cultures at the same time. Cells are incubated
in the dark for 30 min at ambient temperature and
subsequently washed three times with fresh control salt
solution. Analysis of FITC fluorescence (ex. 488 nm, em.
510 nm) is determined using a Leica DMIRB microscope.

20 Photographs are taken with a Leica MPS 60 camera attachment
using ASA400 colour film, and negatives are scanned into
Adobe Photoshop v2.0.1.

Assay 6. Lipoprotein Oxidation Assay

25 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
protein (at designated concentrations) with 0.5 mg/mL LDL

30 for 24 hr (37°C). Lipid peroxidation (LPO) is measured
using a lipid peroxidation assay kit (LPO 486, Oxis
International Inc. Portland, OR) as per kit instructions.
The level of LPO is determined by comparing absorbance (486
nm) with LDL alone (100% LPO). The second assay 1is used to

35 measure the LPO activity of native proteins in the presence
of free, non-protein-bound Cu. This involves adding non-
metallated peptides (140 uM) to 0.5 mg/mL LDL together with
20 uM Cu-gly and assaying for LPO as for the metallated



compounds were individually added to the neuronal cell cultures: 5 The test compounds were
dissolved in 100% DMSO to a concentration of 2.5 mM (10mM if excess compound was weighed out
per vial - then diluted to 2.5mM). 2.5mM stock solution was serially diluted 1 in 10 to give working
solutions of 250uM, 25uM, 2.5uM. 10 A/3 preparation: A(3 was initially dissolved in 20mM NaOH to a
concentration of 1ImM and sonicated for 5 minutes. The $eptide was then diluted in H20 and 10 X

PES to a final 15, sonceniiation of, 20QuA(S.Ip LREP. The peplids wips 203in, sonicaled forcS
minutes and therFspun at orf min and transferred to a fresh tube %\g test compounds

4000 rpm .
were dissolved irf P66 BRSO &fP bcaitentiation BP2. 5 it (20niM (it BRGedsEEbmpodiid was 20
weighed out per viabathendiluted too2. 5mMM). 2.5m stock xgalation wasdesialhy diduted-dinyl0 [in NB

media and B27 - (no,antioxidantsil 1o, gy working splutions of 2504y, 2puM, 2:5UM. Test compounds

were not added directly to cells, instead they were added to a 48 well "Drug Plate' as 25 comprised
below: Preparatit 8FDrig Plate™: To a 48 well plate add: Well 1: 515 ul NB+B27(no antioxidant) * +
24 ul 25uM test compound + 60ul A(3 diluent** 30 Well 2 . 515 ul NB+B27(no antioxidant) + 24 ul

250uM test compewr + BOWAGHGROT Yellhaddbdl biBdizieaaniexidant rode ihiest
compound diluent*** + QOul AQ1-42 Well 4 . 515 ul NB+B27(no antioxidant) + 24.yl.2.5u a§§ test

compound + 60ul A131-42 Wen'5 . 515U %ﬂﬁngezfﬁ |6x%%n?)r+ezﬂlhf§guﬂq/ll ehstr&%mpound +
60ul A01-42 - 9ylycine solutions at equimolar or two-fold metal to protein

10 concentration. Metal-protein mixtures are incubated
overnight at 37°C and then extensively dialysed (24 hr
against two changes of dH,O (3 L/change) at room
temperature) using mini-dialysis cups with a 3,500
kilodalton cut-off (Pierce, Rockford, IL). Dialysis of

15 proteins against PBS pH 7.4 resulted in metallated proteins
with identical activity to dH,0 dialysis.

To determine their neurotoxic effects, metallated
proteins, native proteins or peptides are added to two day-
old primary cortical neuronal cultures. The cultures are

20 also exposed to Cu-gly (5 or 10 uM) or LDL. Positive
control cultures are treated with Cu-gly + LDL or the LPO
product, 4-hydroxy-nonenol (HNE, Sigma Chemicals).

Cultures are assayed for cell death using the lactate
dehydrogenase (LDH) assay kit (Roche Molecular

25 Biochemicals, Nunawading, Australia) according to the

manufacturer's instructions.

Assay 8. Acridine Orange Assay for AB-Mediated Loss of
Lysosomal Acidification

30 Cultured mouse cortical neurons are treated with ABI1-
42 (20uM) for 16 h and then stained with 5 mg/ml acridine
orange (AO) for 5 min at 37°C. 15 min at 37°C. The AO-
induced fluorescence is measured with a red filter on a
fluorescence microscope. AO is a lysosomotropic weak base

35 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

substantial proton gradient over the lysosomal membranes.



Well 6 : 515 ul NB+B27(no antioxidant) + 24 ul 250 uM test compound + 60ul A(31-42 diluent Well 7 :
515 ul NB+B27 (no antioxidant) + 24 ul test compound diluent + 60ul A(31-42 diluent 5 Well 8 : 600 ul
NB+B27(no antioxidant) N.B. 60ul A(31-42 equals 20ul A131-42 per well equals 20 uM A(31-42 The
Drug Plate was incubated at 370 C for 15 mins. 10 200 ul of each well was added in triplicate to the
corresponding cell plate. The cell plate was incubated-at937-C, for 4 days. NB media + B27 (no

antioxidants) A(3.diluent 2mM NaQH, 1 X PBS 15 RPBT, diluent 10% D in NB+B27(no antioxidant)
Completion of thser]é%ggcﬁe r? tr?el\rl 4%edla%ysatytqel?%ea%§lg tﬁ% cdeehg h . %gs'\a%y% % 28’%%%%“ gy adding MTS
to the cells. 20 (dYA¥agF6r PEstCOMBoaRd EYtoxdcity NedronalédtitarelisWere dftured for five
days as per Assay 2dadNB medid add B27esupplemeat. s day sixdthertegst copowrdsawnere added to
the 25 neuronal gell gultures 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 out5per vial - then diluted to 2.5mM). 2.5mM 30 stock solution was serially diluted 1 in 10 to
give working sol&s&&yo2501Naze iviad suimyTkei dospbubdd heeeien siedirectly to cells,

instead they were addedp 48 well uug Rlateaseamprised below: Preparation:afsDrug Plate™
35To a 48 well plate add; Well 1: 576.ul WB1B2/(np antioxidanty”t 24411 2,34M test compound - 94

insoluble to the soluble phase of an extract of tissue from

10 post mortem human AD brain.

Up to 0.5 g of plaque-bearing cortex without meninges

was homogenized using a DIAX 900 homogenizer (Heudolph and
Co, Kelheim, Germany) or other suitable device for three
30-second periods at full speed in up to 2 ml of ice-cold

15 phosphate-buffered saline, pH 7.4. To obtain the
phosphate-buffered saline-extractable fraction, the
homogenate was centrifuged at 100,000 x g for 30 min and
the supernatant removed. Alternatively, the tissue was
freeze dried then pulverised to form a powder which was

20 then weighed out into aliquots for extraction as above. A
10pul aliquot of supernatant was removed after
centrifugation and mixed with an equal volume of 2XTris-
Ticene SDS sample buffer, pH 8.3, containing 8% SDS, 10% 2-
mercaptoethanol. Samples were then heated for 10 mins at

25 90[JC 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
suspension was then boiled in 200 ml of sample buffer as

30 above.

Tris-Tricine polyacrylamide gel electrophoresis was

performed by loading appropriately diluted samples on to
10% to 20% gradient gels (Novex, San Diego, CA) followed by
transfer on to 0.2-um nitrocellulose membrane (Bio-

35 Rad,Hercules, CA). AP was detected by using monoclonal
antibody W02, which detects residues 5 through 8, 17 (or
another suitable antibody) in conjunction with horseradish

peroxidase-conjugated rabbit anti-mouse IgG (Dako,



Well 2 : 576 ul NB+B27(no antioxidant) + 24 ul 25uM test compound Well 3 : 576 ul NB+B27(no
antioxidant) + 24 ul 250uM test compound 5 Well 4 : 576 ul NB+B27(no antioxidant) + 24 ul 2.5uM
test compound Well 5 : 576 ul NB+B27(no antioxidant) + 24 ul 25uM test compound Well 6 : 576 ul
NB+B27(no antioxidant) + 24 ul 250uM test 10 compound Well 7 576 ul NB+B27(no antioxidant) + 24
ul test compound diluent** Well 8 : 600 ul NB+B27(no aftioxidant) The Drug Plate was incubated at
37C for 15 mins.D15 I%QO]QJ of %% weIIL\lAéals. adoCI{adDin t{ligli'cateé%ltlhe corresponding cell plate. The

. d
cell plate was mcu%%te at 37 orv413ays,](f%om ounds% e testgg%% each plate of cells). 20 * NB

media and B27 (F& aRtioXitaRes IBTilusst F6% DMSEF mNRB+B27$nd ahfiBKidants) On completion
of the assay, 1/18 wvokime Mihs wasecadded per weltlof glate {ie2bud¢ 250utecTReaplates 25 were

incubated at 37Cfgr, 2hrs, ang ther absorbange was, read af, peQm; Ass@y 4. kaspase Assay To

measure caspase activity in neuronal cultures, 30 growth medium is removed, cells are washed twice

with controlalt 36RGEA (OHY7.4) Anficelcol§ bait BXtrallioh Bufelis &ddedird &0 IRE Cultures.
The extraction baffendensists of 20 mM Tris (pH 7.4), 1 mM sucrose, 0.25 mM EDTA, 1 mM

dithiothreitol (DTT), 0.5 ;1M £MSkp : % EtoRS3 X A0(Txs100Q) andsly gimb of pepatatin ang,
aprotinin. After irﬂgubati]?g%%@ min on C{'ce, thg extraction buffer is removed centrj:fug?% for 5 min at

. . a ensitomety rforme sind s a
4Cina mlcrocentHﬂJlge an LG superna ant is addeld %o each=95'°* g sul
software, eg Multigauge. The linear range of signal

10 intensity for densitometric analysis of the mono- and
dimeric AP bands was established relative t known AR
standards. The percentages calculated in Table 13
represent the average readinds from the treatment mouse
group relative to the vehicle treated mouse group.

15 All samples were analysed several times, and gel
loadings and dilutions were adjusted to fit within the
quantifiable region of the standard curve. The insoluble AP
being comprised of the pelletable fraction derived from the
insoluble amyloid plaque from the above cortical samples

20 and the soluble fraction comprising monomeric and/or
oligomeric soluble AP.

Several gels were run per test compound with a PBS
control included on each gel. Each gel containing varying
concentrations of the test compound. A student’s ‘t test’

25 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 wvalues taken from the multiple gels.
Accordingly a determination can be made of whether the
average increase in solubilisation obtained by any test

30 compound 1s 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 with a (-) score
is a compound which does not achieve a statistically

35 significant increase in plaque solubilisation over that of

PBS alone.



well of a 96 well plate. 100 L of 200 pM substrate (either DEVD-pNA, VEID-pNA or IETD-pNA for
caspases 3, 6 and 8 respectively) is added to each well to give a final concentration of 100 pM
substrate. Plates are incubated at 5 37C for 2, 4, 6 or 24 hr and the absorbance is determined at a
wavelength of 415 nm (Abs415). The absorbance reading is compared to a known standard of pNA
alone. Assay 5. Annexin V Assay 10 To determine the le¥8l of annexin V binding to cells, cultures are

washed twice witﬂég)ggoiéa}lt Ralptign ﬁ%’?‘t?f‘i (f)?{!spglyéed by the addition of annexin V-FITC at a

L
concentration of approximately 0.5 g/mL in contro solution (pH 7.4). Propidium iodide (10 g/mL) is
also 15 added to the cult@re3 =it dte Saietimie VEEMs &ffineabatel rrtheHark for30-RifrF at ambient
temperature andnsulseguently Washed threedimesiwithdresh,cantrol salt rsplution: Amalysis offFITC

fluorescence (exy,488 pm, £0,,21Q AM)s dstermined using 2 Leica DMIRR microscape, AQ

Photographs are taken with a Leica MPS 60 camera attachment using ASA400 colour film, and

negatives aré scaiited MEE Advise PRGOEREH V210  Praddhy 6 Uip&rotein BYigatidn Adthy 25 Two
different assays ofirnetad-neetiateddipid gperexidation tae benutilized. Hrel filst assatinvolves

measuring the oxidative activity of metallated protgins, sthis i determingdby, mixing dialyzed
metallated or native . protein (ftt design?teéi colncentration%) with 0.5 mﬂirgL LDL 3% or 24 hr (37C).
ve CO S S W

Lipid peroxidatioﬁ ?L OYis medsired” usmgpa ﬁ‘ﬁiﬁ%e?gﬁ atlséjne%sra%/ it 6_3#’0 5% O%is” hternational

Inc. Portland, ORI sEIdEiRstriretonss athecie VeGP O i déterminell By édmpalitig ad36ibance
(486 nm) with LRk atonedd 00fe LBO) < The seegnd assay is used to 35 measure the LPO activity of
native proteins in the presence of free, non-protein-bound Cu. This involves adding non- metallated

eptides (140 M) to 0.5 mg/mL_LDL together with 20 pM Cu-gly and_assaying for LPQ as for the
Eneaallate((j ) ssay 1%.. Effectg of Adminisgratlijo yof TestyC mpounds on AP

deposits in Transgenic Animals
Transgenic mouse models are available for a number of

15 neurological disorders, including Alzheimer’s disease
(Games et al., 1995; Hsiao et al., 19906); Parkinson’s
disease (Masliah et al., 2000); familial amyotrophic
lateral sclerosis (ALS) (Gurney et al., 1994); Huntington’s
disease (Reddy et al., 1998); and Creutzfeld-Jakob disease

20 (CJD) (Telling et al., 1994). We have found that one of
the transgenic models for Alzheimer’s disease, the APP2576
transgenic mouse (Hsiao et al., 1996) also has a high
incidence of cataract. These animal models are suitable
for testing the methods of the invention.

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



- 96 proteins. The level of LPO is determined by comparing the absorbance (486 nm) with LDL +
Cu-gly (100% LPO). As a negative control, LDL is also exposed to dialysed Cu-gly solutions
comparable to those used to Cu-metallate the 5 proteins. Assay 7. Cytotoxicity Induced by
Cu-Metallated Proteins Proteins or synthetic peptides are mixed with metal- glycine solutions at
equimolar or two-fold metal to protein 10 concentration. Mé&tat-protein mixtures are incubated

overnight at 37C and then ively dialysed (24 hr_against two changes of dH2Q (3 L/change) at
room temperatunge?%%fngglrﬁ%n%?g%\@sé%ﬁé%v% a]é01 lSﬁ ?(Iﬁo&a '?onaélult-o (SPiérSce?%%%kford, IL).

Dialysis of 15 prot&ins Weath<t PBY pA# 42 &s diteline Al aR i protdins Unith fienti€aletivity to
dH20 dialysis. Todetermine thegirneuraicxicaffetts smietallated, groteins; aiative pooteinsoripaptides

are added to twogdayr Old- primary ¢ertiedlnewronalcultures. Thecultures. arg, 2Q alsg.exposed to
Cu-gly (5 or 10 M) or LDL. Positive control cultures are treated with Cu-gly + LDL or the LPO product,

4-hydroxy-ndnendf (FINE  Siirid EhefliSRIS)y. Cultures are assayed for cell death using the lactate
dehydrogenase (LDH) assay kit (Roche Molecular 25 Biochemicals, Nunawading, Australia) according

to the manufactuygganstrrictions Sigselyeh redifina-opaias Assay for AD-Mediated Loss of
Lysosomal Acidificaji red S rtical S ated with AO1- 42 (20M) for 16 h
e R e T e

and then stained mih at 37C. 15 min at 37C. The AO- induced
fluorescence is measuré® with SRS ohrg FUGreStRNCETHRrestopeLALES aiysasorhibfopic weak

base 35 whioh acesniatesdn the epdasemalilysesemalicompartmentsi apg tisptaysorange
fluorescence during ipcuhation. AQ is. sequesigred-ingide the Jysosomes.as long as there is a

Turbidimetric Solubility Measurements
The solubility estimate was measured at both pH 2.0
15 and pH 6.5. This is within the pH range that can be
anticipated along the proximal gastrointestinal tract in
humans.
The compounds were dissolved in DMSO to appropriate
concentrations and then spiked into either 0.01M HC1
20 (approx. pH = 2.0) or pH 6.5 isotonic phosphate buffer, the
final DMSO concentration being 1%. Samples were then
analysed via Nephelometry to determine a solubility range.
[as per D. Bevan and R. S. Lloyd, Anal. Chem. 2000, 72,
1781-1787].
25
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

30 species.

Assay 13. Blood Brain Barrier Penetration
The test compounds were dissolved in DMSO and
phosphate buffered saline (PBS) was added to obtain
35 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 uCi/mL) to act as

Blood-Brain Barrier (BBB)-impermeable marker in order to



substantial proton gradient over the lysosomal membranes. - 97 Treatment of cells with A(31-42
disrupts the lysosomal membrane proton gradient and relocalises AO into the cytosol, as indicated by
the loss of orange fluorescence within 16-24 hr. 5 Assay 9. Human Brain Amyloid Solubilisation Assay
This assay was performed in order to assess the ability of a test compound to mobilise A(3 from the
insoluble to the soluble phase of an extract of tissue frod010-post mortem human AD brain. Up to 0.5

g of p'aq“e'bea”QSscgétgx_é’}‘fg‘o%{% Nges W%%%mﬁegggié%ﬁ%‘ge%%AéegPPuhsofBRQ niger

(Heudolph and Co, Kelheim, Germany) or other suitab vice hree 30-second periods at full

speed in up to 2 Aff of iTelGid €15 BRosiHatBufrerdd salires P2 4. T8 TbidiRtherace (RVS)
phosphate-buffered sadimplextractalile fractian, thechomegenate wasl centrifugetlatil0,000 x g for 30

min and the supegatantremoyed; Altemalively, the tissugwag; figezedried theppulvgrised fo form a

powder which was 20 then weighed out into aliquots for extraction as above. A 10l aliquot of
supernatant was T8movEd akar 'C&htrifugation and mixed with an equal volume of 2XTris- Ticene SDS
sample buffer, pH 8.3, cowitdining8% SIS Il Zwhercaptdethddd 0Safmpies wereethen heated for

10 mins at 25 9091 and separaied hy gel electrophoresisadhe inspluble; factiorrotithergostical

samples was obtained by, resuspending_the initial pelleted sample in 1 ml of phosphate-buffered
saline. A 50-1 ali é)c?et"of%i‘é‘? sﬁﬁqeans%%s\?vag%hgﬁ of@ﬂna?gop]ron?%Ysgrenﬁ?ek%uffer?ﬁlse 30" %o%e.
Tris-Tricine polyat?ylanTide gerdlecireptictesisidgs perdined by I8E8ingpproptiateR dilbided
samples on to 16%rtog209% gsadienbgelsHBNovex.csar Diego, &A)folloned bynhtransfghen to 0.2-pm

muoce”moserneg§¥89%£§k%arotid artery (which supplies tissues outside the
skull) was then ligated distal to its bifurcation from the
right common carotid artery so that all of the infusion
solution would pass into the brain via the remaining right
15 internal carotid artery. The heart was then exposed and
transected immediately prior to the commencement of the
infusion. The rate of the infusion was controlled by a
pump set to deliver at 3.2mL/min (approx. 85% of the normal
blood supply to the brain for this size of rat). The
20 infusion cannula initially contained a 0.5 mL pre-wash of
heparinised PBS (10 IU/ml) that acts to flush blood vessels
and to prevent blood from clotting and blocking small
vessels.
After 1.5 minutes, the infusion pump automatically
25 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
30 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
35 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 to give total brain



35 Rad,Hercules, CA). A(3 was detected by using monoclonal antibody W02, which detects residues
5 through 8, 17 (or another suitable antibody) in conjunction with horseradish peroxidase-conjugated
rabbit anti-mouse IgG (Dako, - 98 - Denmark), and visualized by using enhanced chemiluminescence
(eg ECL; Amersham Life Science, Buckinghamshire, UK). Each gel included three lanes containing
0.5, 1, and 2 ng of synthetic Af340 (Keck 5 Laboratory, Y&k University, New Haven, CT) as reference
standards. Blot mepPranes yare[ead tsing. g sulahls imager.eq., Full LARSIN0.and densitometry
performed using suitable software, eg Multigauge. The linear range of signal 10 intensity for
densitometric an3iySEBIIRE nidncR shd2biAerid A Hard<Ewas Betabliched feBfide Eknown A(3
standards. The petcentagesicalCulatechinefabie 131 leprésentithe ayeratjecreadindsftemthe dreatment

mouse group relgtiye o e yehiclg dregfed mousgarauR.Im All samples, were analysed several

times, and gel loadings and dilutions were adf#sted to fit within the  quantifiable region of the standard

curve. The insoluble A(3" 1&g SormPRSES of HE pERSTabIB Factioh derived TR e IRSOILBIE amyloid
plague from the alsovecsartical sagnpled 26 amad the lsoluble fraction eomprisieg wndmevic @nd/or

oligomeric soluble A3 Several galsiuererunder destcampaund with a1RBS1 cortrokincluded on each
gel. Each gel containing varying, concentrations of the Slest comé)ouncg)R@@tudent s L Beskt)rzaSivI\l/as used

to compare the mean of the highéest{/%Fule cL)Jl)atain‘(éfflzls815/l [eé test c%renp und’for eacty gel at any

concentration, to ttheSean IFEHe PBSS v atads takehdforh thel witilible el cABECsaingRAa
determination canhednade of whether tbe caverage magseaseincselybilisatismghiainaskbyi agy test 30

compound is significant comparsd with RES alane.Test compoynas with a (4) s6erere compounds

which achieved a o , . .
(dpm/pL) . This is the volume of fluid that remains inside

blood vessels at the end of each perfusion. Multiplying
this RVS by the concentration of the test compound in the
15 infusion solution gives the total residual amount of the
test compound that is present inside blood vessels in each
brain tissue sample (ie: that which has not crossed the
BBB) . Subtracting this from the total brain concentration
gives the amount of drug in each brain tissue sample that
20 is outside the blood vessels (ie: which has crossed the
BBB) . Dividing this RVS-corrected brain concentration

gives the brain uptake ratio (Equation. 1).

Equation 1.
25
[ brain ng.mg_1 ] — [ RVS ng.ul_1 ]
Brain Uptake Ratio =
[ infusion solution ng.uL_1 ]
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
enter the brain extremely rapidly; ratios between 10 and
35 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

therapeutic administration; ratios less than 1% (not



statistically significant increase in plaque solubilisation over that of PBS alone. A test compound with
a (-) score is a compound which does not achieve a statistically 35 significant increase in plague
solubilisation over that of PBS alone. - 99 - Assay 10. Metal Partitioning To assay effects upon the
partitioning of various metals, including zinc and copper, following extraction of brain tissue in the
presence of a test compound, soluble 5 and insoluble fra€ffons from an extract of human brain tissue
are prepared as (g (16 pTyjoid solpiiation assay, Metlan the o factansare,analysed by
inductively-coupled plasma mass spectrometry, following appropriate pretreatment with nitric acid
and/or hydrogen S pafiite WhBre-hécdssary Assay 11. Effect of Administration of Test Compounds
on AP deposits in Transgenic Animals Transgenic mouse models are available for a number of 15

neurological disopdeysyinghding-AREGERGS Migaase BRAMES RhdinotPPot SI9RMEsE 1 996);
Parkinson's disease ( asllaheet%%§ 000); familial amyotrophic lateral sclerosis (AL%gumey et al.,

1994): HuntiRgton's disedse (Reddy ‘& at_r.,2 18885 ahd CrRUETeldETadB diledse 207 (T8lling et
al., 1994). We haveffeune that@nerofAtheatyadsgehic modelszfed Alzhelers disease, thEh&RPP2576

transgenic mouse {Hsiag et @k r1996)alsg has-arhighqingidlenserof £ataragts Jhese animal models are
suitable for testing%thoe m Ehodcsu(%f the érévecgatigg. Zinil' (San%genailc renicce %fe the tsrtraniln éEeP2576 (Hsiao et
al 1996) are used. Elgrh? o hine month 6ld Témale mice Are séfected and divided into groups for
treatment. Mice &8 SERARCEHarHtervARSaRd theirBries exafiinéd to deehhinewhethepthe
treatment with testh 80gompeindsdecreaserhbrain anylojd feroiationy and dhe identiieationoefthe

mOSteﬁeCﬂveadQHE§ﬂ8H9n1E8, which recognizes epitopes between residues 18
and 22 of AP (SmithKline Beecham, UK). Immunoreactivity is
developed with secondary antibody linked to horseradish
peroxidase (using a 3,39-diaminobenzidinechromagen) (Dako)

15 and alkaline phosphatase (using 5-bromo-4-chloro 3-indoxyl
phosphate and nitroblue tetrazolium chloride chromagen)
(Dako) . Plagque abundance per section is assessed by two

operators blinded to treatment according to the following

scale:
20 0 = no plaques apparent
1 = plagques present but very sparse
2 = several plagques present
3 = numerous plaques visible in restricted areas
4 = plagues abundant and not restricted to any

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

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

Assay 15. Pharmacokinetic Profile
30 e 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.
e Oral administration of test compound; 30 mg/Kg in a
suitable vehicle is administered via oral gavage to 2
35 rats and arterial blood is sampled up to 24 hours.
e Plasma concentrations of test compound are determined

by suitable analytical method.



protocol. The levels of soluble and insoluble A(3 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 - 100 general
health and well-being of the animals is also measured é\eryday by a blinded operator, using a five
point integer scale wh@%l%lﬂ?ﬁiygwsr?tes a combination of features, including motor activity,
alertness and 5 general health signs. Assay 12. Phys’:ﬁchemical Properties Pg!ar Syﬁaee Area
Calculations (PSA) Pol@Lsuer(Q&ﬁﬁ values were- ted usingBhe,10 = ram
available through "MolinspitatioAU& ypackage for calcufition of molecular préd&riies Dasfbidimetric
Solubility Measurements The solubility estimate was measured at both pH 2.0 15 and pH 6.5. This is
within the pH range that can be anticipated along the proximal gastrointestinal tract in humans. The
compounds weré-disselved P BMS® 16 SBprdptte onteatrafidns dnd tHerrspiked int6 Bither 0.01M
HCI 20 (approx. pik= 2.0) er pkicG.brisotofiicphosphatetbufferdthel finakbMSO tohecentiation being
1%. Sampleg were then analysed viarNephelometryit determing @ solubility range. [as per D. Bevan
and R. S. Lloyd, Anal. Chem. 2000, 72, 1781-1787]. 25 cLog P values Theoretical Log P values were
determined using the ACD 5§ P $0fR7dra TRE VAfUeS quoted have been calculated from an
untrained databa&€@nd referte therndionisede3®speties.concentration versus time

profile from time zero to infinity after IV
administration
10 AUCora1 = area under the plasma concentration versus time

profile from time zero to infinity after oral

administration
R = terminal elimination rate constant after IV
administration
15
Assay 16. Determination of mouse plasma levels of test
compounds
PB 1075
20 Oral administration 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
were sacrificed 60 minutes after administration. Blood was

25 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
consisted of an acetonitrile (ACN)/water gradient

30 (containing 0.05% Formic acid) and the column was a
Phenomenex Lunea 5Spm C8 (50 x 2mm) column.

The supplied acute toxicity mouse plasma samples were
directly injected following a protein precipitation with
ACN. The analytical method in plasma was linear in the

35 range of 10 to 10,000 ng/ml (R®> = 0.994). Recovery of PB
1075 from plasma was ~ 100%.



Assay 13. Blood Brain Barrier Penetration The test compounds were dissolved in DMSO and
phosphate buffered saline (PBS) was added to obtain 35 solutions at a concentration of 50 pM in PBS
containing 1.25-2.5% DMSO. A trace amount of 14C-sucrose was added to each stock infusion
solution (approx 0.01 jCi/mL) to act as Blood-Brain Barrier (BBB)-impermeable marker in order to -
101 assess the integrity of the BBB during each perfusibhcand to estimate the volume of the residual

vascular space (RVS)
blood vessels at the en

t fl ini
o e DaTtisian). AU reglo Spii Dby T (1

Tg[g:}g the lumen of

180-190g) were

anaesthetized wififREraperiforieaPhjétions o?%}?éfﬁa?‘]% (25% w/v) at a dose of 1.0 mL/IOOg body
weight. The right common carotid artery was surgically exposed and cannulated 10 for perfusion of
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519.56

Oral administration of PB 1076 at 30mg/kg,

10

administered by oral gavage to four mice.

suspension in Na-Carboxymethyl Cellulose

(CMC)

as a

was

Two mice were

sacrificed 30 minutes after administration and two mice

were sacrificed 60 minutes after administration.

Blood was

obtained by cardiac puncture and plasma separated by

15

centrifugation.

The concentration of PB 1076 was determined by LC/MS

using the triple quadrupole instrument.

consisted of an acetonitrile (ACN)/water gradient

(containing
20

Phenomenex Luna 5uM C8

0.05% Formic

(

acid)
50 x 2mm)

column.

The mobile phase

and the column was a

The mouse plasma samples were directly injected

following a protein precipitation with ACN.

The

analytical

method in plasma was linear in the range of 500 to 10,000

ng/ml (R® =

~ 85%.

25

0.999).

Recovery of PB 1076 from plasma was

The concentration of PB 1076 in mouse plasma after

dosing orally at 30 mg/kg is given in Table 13.



hemisphere together with the right midbrain, the left 30 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 35 midbrain (the left hemisphere and hindbrain receive a
variable collateral perfusion). The brain tissue samples ¥fom each animal were frozen at -30C,
homogenized and ygiged aliduts analyeed iy -CMS 1o dive-tal brap s 402 equgentiation, The
analysis was carried out using the Micromass Triple Quad instrument. The mobile phase consisted of
an acetonitrile / water gradient (containing®d®5%8 Fotfit 4didYAnd#{e@olumn was a Phenomenex
Luna CN. 5 Small aliquots from each brain tissue sample and the corresponding infusion solution
were analysed by liquid scintillation c@jgjing to ct\ternﬂq%gwe level of 34 sucrase. The residual

vascular space (RVS) in each brain tissye sample was calculated by ;OE”Vi IEE themeasured 10
concentration of sucrose in brain wﬁmw&%@c@m i 2sponding infusion
solution (dpm/L). This is the volume of¥[Lié that remains3ihside hlood3/&ssél$ at the end of each
perfusion. Multiplying this RVS by the ggngentratjon of thg test comppygd i the 15 infusion solution
gives the total residual amount offthe test compound that is presentinside btood vessels in each
brain tissue sample (ie: that which_ba.s_agﬁétgssaeuhe égB). Su 1tra%ﬁ.r?r3 tHi€ from the total brain
concentration gives the amount of drug @i 8ach Rrain tiss§le sample that 20 92 outside the blood
vessels (ie: which has crossed the BBB). Dividing this RVS-corrected brain concentration gives the
brain uptakeSrati%gEalL@}L?n. 1). Equation 1. 25 brain ng.mg-1]-[ RVS ng.ul-1]

Oral administration of PR 1077 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

10 were sacrificed 60 minutes after administration. Blood was
obtained by cardiac puncture and plasma separated by
centrifugation.

The concentration of PB 1077 was determined by LC/MS
using the triple quadrupole instrument. The mobile phase

15 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
20 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.
25
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




Brain Uptake Ratio = [ infusion solution ng.uL-1 ] 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 enter the brain extremely rapidly; ratios between 10 and
35 50% indicate compounds that enter the brain well; ratios less than 10% (not observed) would
indicate compounds that enter the brain very slowly and Wbutd not be suitable for therapeutic
administration; ratios less than 1% (no%—ojg(%B observed) E%ould mahcate7 £ompoun s that are effectively
excluded from the brain. Assay 14 Transgenic-Mpuse Braintmmtnohistochemistry 5 The APP2576
transgenic mouse (Hsiao et al., 1996) a¥ téferred to in ASsay 11 is utiliz&t:ih thislassay. The
contralateral formalin-fixed mouse brain tissue is coronally cut. Sections (10 um) are taken from the

corresponding si tedwj %-far hﬁ;n AGq der i ' mg(?é tibody
used is monoclorﬁ a til:txic?o?i/ 1E ,wﬁ%ﬁgcg% |zesq gi%%%%%mgé%ﬁgéﬁgﬁan Zg%f Aa
(SmithKline Beecham, URY- Imiriiifofe BGRAY 1S evefoped with ¥e€dnddiy antiBBEN Rked {o°
horseradish perakidasel (usinga 332 damindbenzidinechromagery (Dakd s 15 and adkaline

phosphatase, (uswsi@&aﬂgégm@@ Fdndexyl Rhasphateand, pitroblug tefrazelium chloride
chromagen) (Dako). Plagué abundance per_section is assessed by two ogerator,s blinded to

y
treatment according to theSolfotihg Sscaie 2266 S pRRTIEE Shparé®t £ plague’ fresent but very
sparse 2 = seveidl pleguesipreSeriti3ie remreroas pleaes dsiblevinwbstrictetcareases =tglagues
abundant and not rgstrieted 4¢ any 25 paricHlateato disaggregate synthetic

aggregates generated by the incubation of Alzheimer’s

10 amyloid A-beta protein (AR) in the presence of zinc.

The 42 residue A-beta which is the form most prevalent
in Alzheimer’s amyloid plaques is precipitated by the
addition of zinc salts to form a beta sheet conformational
aggregate physicochemically congruent with the crystalline

15 amyloid plaque cores. Thioflavin T, an 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

20 result in reduced fluorescence as the beta sheet
conformation is lost. The activity of a compound in this
assay 1s a combination of its metal chelating properties,
solubility, hydrophobicity and structural elements which
influence interaction with the amyloid mass.

25 The assay models the process by which a test compound
is acting, either to compete for bound metals with AR 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

30 disaggregation.

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

validated standard curve. Abeta/Zn aggregates in the



Intermediate values eg 2.5 are assigned where applicable. Students't ' test is used for comparisons
between groups. Assay 15. Pharmacokinetic Profile 30 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 35 rats and arterial blood is sampled up to 24 hours0 ®lasma concentrations of test compound

are determined By suiiable aQ%'yé'S%UBRW%jnl%O‘lm%%‘}“'g —totq\Ltp 5105\‘? Yare ClidsPA(S)_

AUCo~1 * Doseiv ~~~ AUCiv p 13 AUCN * Dose 0,aa CLtota asmac earance after IV
administration Vaps MG%%%%lﬁﬂbﬁWdéﬁﬁ@ﬂ”ueaélnﬂﬁ'\%%ﬁv§ pha&é BfteF IV administration BA
=oral bioavailability AUCly= argaoundet theplasnia senderdration VeNsus timeaprofile from time zero

to infinity after IV administration,10 AWGoRi = grea Undertheplasma concantsation versus time

profile from time zero to infini ag after orf?l administration terminal elimination rate constant after IV

administration 15°RES8PT6. Détehination or ATSuse HlaShaiEdcls of it CSHFSINdSPBOIb75 20
Oral administratiemof PBXEQY 5LanB0mg/kg. as Bo stispersidreireNaCarboryraethyl Cellulose (CMC)
was administered by oral gavage to four mice. Two mice were sacrificed 30 minutes after
administration aWetlf\f?o'a'ice were sacrificed 60 minutes after administration. Blood was

A-beta 1-42 is incubated with ZnCl2 and Thioflavine T
10 (ThT) in a molar ratio of (1:2:2) for 24 hours at 37
degrees on a rotating wheel in PBS pH 6.6. Following
incubation, aggregates are incubated with test drug for a
further 2 hours at 37 degrees with rotation. PBS blank,
untreated aggregates and DMSO controls are included with
15 each experiment. After 2 hour incubation, samples are
measured for ThT fluorescence using an LS55 (Perkin Elmer)
fluorimeter in a cuvette.
Data are generated in FL Winlab software (Perkin
Elmer) and analysed using GraphPad Prism v4.0 software.

20 Data are calculated as the average of multiple reads.

Results
Results are presented in tabular form as the
concentration (uM) at which 50% disaggregation (ICsp) is
25 obtained 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
30 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 AP 1-42 aggregates. A test
compound able to achieve an ICsy at less than 20uM and
35 scoring greater than 20% disaggregation at 5uM is
considered ‘good’. A test compound able to achieve an ICsg
at less than 20uM and scoring greater than 40%

disaggregation at 5uM is considered ‘very good’.



25 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 consisted of an acetonitrile (ACN)/water gradient 30 (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
ACN. The analytical method in plasma was linear in the 35 range of 10 to 10,000 ng/ml (R2 =
0.994). Recovery of PB 1075 from plasma was - 100%. - 105 The concentrations of PB 1075
in the mouse plasma samples are given in Table 12. Table 12. Concerjrpdiggs of PB 1075 in
Mouse Plasma after 5 Oral Dosing at 30 mg/kg Exp. No. Time Conc. (min) (ng/ml) 2459 30

431.26 2470 30298.46 2495 60 424.81 2781 60 519.56 PB 1076 Qral administration of PB
1076 at 30mg/Kg, A% 10 stiEspensiotsity NA-Carbtsriéthyl| Csitdsg (CRIE ) va Assay 16 Assay 1116“1”(‘ Assay Assay 17
administered by oral gavage:taifour cpigexichiwo misepueteonsacrifiegd 3Psnrinutes afteMice plasma Disaggregation EC50
administration and two mic&sviYe sagrifiGed EO(P%Lﬁlﬁ)é%ﬁ%ﬁer administratisfSBlopd Waeentration Tg mice W) and percentage
. . X1 o . T 1 u

obtained by cardiac puncture and plasmaseparatsd b centrifugation. The concentration Soluble Fraction: % change geree
of PB 1076 was determined by LC/MS using the triple quadrupole instrument. The mobile compared with vehicle alone
phase consisted of an acetonitrile (ACN)/water gradient (cgntaining 0.05% Formic acid) and l‘llb‘?F .
the column was a 20 Phepomenex|Luna 5uM |C8 (50 x 2mm) column. mmparedwimveh'm;aloni

control mice.

-Plaques score represents an

average count score per

treatment group relative to the

average score of the vehicle

(sham) treated group score..

1075 0.73 99, 87 2.58 58.4 Up to 520ng/mp, | =0 (insoD,
n mice -19% (sol),
-22% (plaque)
1076 0.45 116, 105 2.74 55.1 Up to 2698ng/mp, | 2170 (inseD
in mice

-24% (sol)

-29% (plaque)

- 60T -



The mouse plasma samples were directly injected following a protein precipitation with ACN.
The analytical method in plasma was linear in the range of 500 to 10,000 ng/ml (R2 = 0.999).
Recovery of PB 1076 from plasma was 25 - 85%. The concentration of PB 1076 in mouse
plasma after dosing orally at 30 mg/kg is given in Table 13. - 106 Table 13. Concentrations
of PB 1076 in Mouse Plasma after Oral Dosing at 30 mg/kg Mouse Time Conc.
(ng/ml) 3036 30 2325.77 3041 30 1593.61 3014 60 2697.62 3015 60 1167.52 5 PB 1077
Oral administration of PB 1077 at 30mg/kg, as a suspension in Na-Carboxymethyl Cellulose
(CMC) was administered by oral gavage to four mice. Two mice wetg,sa¢f figad 30 minutes
after administration and two mice 10 were sacrificed 60 minutes after administration. Blood

ID (min)

was obtained by¢
concentration of

The mobile phg
Formic acid) an
mouse plasma
analytical 20 m
Recovery of PE
plasma after d

Iulab

[JUAIbluiC

A-Sep

]al UII Jélc

J g alASS#g@ ' ala gr %\CHUTZUL Assay 16 Assay 11 and Assa Assay 17
PE*)77|was éetermin | C/ ng the fr?’p e qua rupole instrument. Y 14 Y Y
t asma Disaggregation EC50
se 15 consfste fldr &f@fﬁ’hitr i}éj‘(’ﬂ@ﬁnhl m(j?\iiirater gl4Bien ;(’rtf’b |ng Oi\@%en roma T mice PRV S
d the column'was 4 Phé&hemen M C8 (50 x 2mm n. The disaggregation at SuM
samples were directly #jéttdYy foIIOWing a pratein precipitation W|th ACN. The | -Soluble Fracton: % change
1ethod in plasma was linear in the range of 5 to 5,000 ng/ml (R2 =0.999). °°‘“""‘1‘e“.w”“Veh‘“”“)“"
. - control mice.
3 1077 from plasmawas - 92%. The concentration of B 1077 in mouse Insoluble Fracton: %change
psing orally at 30 mg/kg is given in Table 14. compared with vehicle alone
control mice.
-Plaques score represents an
average count score per
treatment group relative to the
average score of the vehicle
(sham) treated group score..
1077 0.48 101, 86 2.03 68.0 Up to 984ng/mL Eﬂzﬁilglble effect on
in mice h
-17% (sol),
-30% (plaque)
1078 0.73 94, 94 2.87 58.4 Up to 262ng/mL in
mice.
1080 0.44 105, 70 15 1.84
1081 0.55 7 2.41 Up to 207ng/mL

-0TT -



25 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 30 984.7 107 3093 60 752.8 3095

60 495.1 Assay 17. Synthetic amyloid plaque disaggregation assay This assay measures the
ability of test compounds to dissolve aggregates of synthetic Alzheimer's A-beta 42 5 residue
peptide formed by precipitation with zinc. The synthetic plaque disaggregation assay is a
thioflavin T fluorescence-based assay which measures the ability of a test compound to
disaggregate synthetic aggregates generated by the incubation of Alzheimer's 10 amyloid
A-beta protein (Ap) in the presence of zinc. The 42 residue A-beta whigh 13 s form most
prevalent in Alzhelmers amyloid plaques IS preC|p|tated by the addition of zinc salts to form a

beta sheet conf
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intercalates wit
the aggregatiorn
will 20 result in
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i 0! g Disaggregation EC50
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) process. Sofuﬁlilsatldﬁm@fethe 1ggregate est compoun Soluble Frations 9 e disaggregation at SuM
. -50luble rFraction: 7o change
reduced fluorescen Céaéi‘élﬂﬁ‘e“oeta sheet con1ormat|on is Iost. The activity of @ | oo eiide ston
is assay is a combination of its metal chelating properties, solubility, control mice.
and structural elements which |influence intenaction with the amylpid mass. 25 -Insoluble Fraction: %change
els the pracess by which a test compound is acting, ejther to compete for compared with vehicle alone
yith Aa or @alternatively to displace metals by competitively binding Pltq““pt
average count score per
treatment group relative to the
average score of the vehicle
(sham) treated group score--
1082 4.5 94,70 1.76
1083 23 105, 97 2.67
1084 0.36 100,93 2 237 Upto 2439ng/mp. |~/ 70 (inso),
-29% (sol)
-21% (plaque)
1085 0.37 99,72 7 1.95 Upto 3644ng/mL

- TTT -



at the metal binding site, resulting in Ap precipitated by zinc, being solubilised, as an in vitro
model of plague 30 disaggregation. Assay reagents Aliquots of synthetic Ap peptide are
prepared for convenience. Ap is dissolved in distilled H20O and peptide 35 concentration is
assessed by absorption at 214nm against a validated standard curve. Abeta/Zn aggregates
in the - 108 presence of solvent only (DMSO) and control vehicle (PBS) are included in each
assay as negative controls. The test compounds were dissolved in DMSO to a concentration

of 5mM. Dilutions were made in DMSO as 5 appropriate to 100 tim
concentration and added immediately to the A-beta aggregates. M

incubated with

degrees on a r(

fluorimeter in a
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Assay 17

Disaggregation EC50
(UM) and percentage
disaggregation at SuM

Results Results are presented in tabular form as the concentration (uM) at compared with vehicle alone
n (IC50) is 25 obtained and as perdent disaggregation at 5SuM control mice.
5/% redugction). The two values together provide a measure of the efficiency -Plaques score represents an
bn. If the compound does not achieve 50% disaggregation within the Hgt‘“"[ N
. reatment group relative to the
ange teSted the reSUIt 1S average score of the vehicle
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1086 0.39 98, 51 2.94
1087 1.52 94,58 11 2.53
1088 0.84 102,94 3 1.94 Upto 3896ng/mL in
mice
1089 0.78 96,83 13 231
1091 0.46 100,92 -8 236
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30 recorded as >20pM, 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 Ap 1-42 aggregates. A test compound able to achieve an IC50 at less than
20pM and 35 scoring greater than 20% disaggregation at 5jM is considered "good'. A test
compound able to achieve an IC50 at less than 20pM and scoring greater than 40%
disaggregation at 5iM is considered "very good'. Table 15 Assay Assay 1 Assay 3(d) Assay
3(c) Assay 12 Assay 12 Assay 16 Assay 11 and Assay Assay 17 14 Peroxide Cytotoxicity
Neuroprotection ClogP Polar surface Mice plasma Dlsaggregatlon &g@g 1N, ) (%wable at

(% inhibition offarea {PSA) concen raAusor‘. rtee 9(;" ps :r“gnla" “ggs foxi v 16 Aoy 11 and Acsa Aoy 17
disaggregation |at g%)f nd ?Lyg é%lt@le fraéaﬁor% ) change Yeom pared’wnh vehiéal Y Y 14 Y Y
ta) 1 0 a Disaggregation EC50
alone control mice -InsolybleE s ‘F?‘. /'6’8H%[nfg (%t’llgmﬁéﬁngp with'&higl&°al KL&& Dnt@nﬁﬁt@&%n Tg mice e ase
-Plagues scorefepresents an’ rage aountisgore RRL, Heaynent group fe ative to the r disaggregation at SuM
score of the vehicle O (sham) treatddY§ridtiscore.. 1075 0.73 99,87 2.58 58.4 Up to ~Soluble Fraction: % change
520ng/mL +9% tinsel), in mice -19% (sol), -2P% (plaque) 1076 0.45 116, 105 2.74 55.1 Up to °°‘“"alr“‘_w““Veh‘d”"’“e
2698ng/mL -21% tinsel) in mice -24% (sol) -29% (plaque) Table 15 gont. Assay|Assay 1 e change
Assay 3(d) Assay 3(c) Assay 12 Assay 12 Assay 16 Assay 11 and Assay Assay L7 14 compared with vehicle alone
control mice.
—Plaques score represents an
average count score per
treatment group relative to the
average score of the vehicle
(sham) treated group score..
1092 0.86 95, 81 1.81
1093 0.39 122,13 2.58
1094 97, 96 1 1.99
1097 0.28 99, 78 2.19 Upto 261ng/mL in | ~227° (8D
mice +1% (insol)
-3% (plaque)

- €11 -



Peroxide Cytotoxicity Neuroprotection ClogP Polar surface Mice plasma Disaggregation EC50
IC50 () (%viable at (% inhibition of area (PSA) concentration Tg mice (M) and percentage
Abets toxicity) disaggregation at 5uM 1 and 10uM) -Soluble Fraction: % change compared
with vehicle alone control mice -Insoluble Fraction: %change compared with vehicle alone
control mice -Plaques scorerepresents an ,rage count score per treatment group relative to
the ,rage score of the vehicle (sham) treated group score. Negligible effect on 1077 0.48
101,86 2.03 68.0 Up to 984ng/mL insol.. in mice -17% (sol), -30% ﬂg%u@?gﬁ]@ 0.73 94,94
2.87 58.4 Up to 262ng/mL in mice. 1080 0.44 105, 70 15 1.84 1081 41 Up to

207ng/m|_ Tab| 15 cont Acc:\y A c:nl 1 Assay 2\ cs:nl \_‘/r\\ Accay A‘C‘C‘Q\l 12 Acc:nl 1 R

Assay 11 and Assﬁff"’}é(ssciyﬁs?ayﬂ ) (,yto%SWc?f)) Nel sﬁ%{éctloﬁsﬁ’(&éP PolafSi¥ifce
Mice plasma DisaggregatiofPEE50 {&80<)y(%oVi: 94 inhiBitidn ofarearfPSA) Mice plasma
concentration Tg mice (tM)I%‘hﬂ%érCejzktageaAbeﬂ;gjié'ﬁ@y% SolubleFractin: ¥y chanfjaenrtion
disaggregation|at SuM 1 |and IOuM)! eshhfyabed with vehicle alone control mice -[nsoluble
Fraction: %change compared with|vehicle algne control mice -Plaqués scorerepresents an

Assay 11 and
Assay 14

Tg mice
-Soluble Fraction: % change
compared with vehicle alone
control mice.

-Insoluble Fraction: %change
compared with vehicle alone
control mice.

-Plaques score represents an
average count score per
treatment group relative to the
average score of the vehicle

(sham) treated group score..

Assay 17

Disaggregation EC50
(UM) and percentage
disaggregation at SuM

mice

1098 0.44 99, 88 2.48 Upto 439ng/mL in

mice
1099 0.69 103, 101 2.50
1100 0.42 100, 92 3.13 17uM, 42 5/%
1101 <4.1 89, 17 3.42 11.7uM, 45 5/%
1107 0.4 92,59 3.22 Upto 1802ng/mL in

mice

1108 0.25 100, 53 2.6 Upto 383ng/mL in

- pIT -



,rage count score per treatrnent group relative to the ,rage score of the vehicle (sham)
treated group score. . F' I-° |- 1082 4.5 94,70 1.76 1083 2.3 105,97 2.67 1084 0.36 100,93 2
2.37 Upto 2439ng/mL -17% tinsel), -29% (sol) -21% (plaque) 1085 0.37 99,72 7 1.95 Upto
3644ng/mL Table 15 cont. Assay Assay 1 Assay 3(d) Assay 3(c) Assay 12 Assay 12 Assay
16 Assay 11 and Assay Assay 17 14 Peroxide Cytotoxicity Neuroprotection ClogP Polar
surface Mice plasma Disaggregation EC50 IC50 () (%viable at (% inhibition of area (PSA)
concentration Tg mice (M) and percentage Abets toxicity) dlsaggregggwl%t 1and

10u|\/|) -Soluble-fraction—% change-compared with \lnhmln alone r~nn rol mmn ] cnlnhln

fraction: %change (s:sglfnpar@ds@ﬁf@ \/@Aﬁﬁgg neNﬁéﬁggftgyc Aﬁf sp§§a€@;a@p ;§ Z
,rage count scare per treatmendvgroupvielative toothebifkage score of theaethe shamn)entranon
treated group score. N) 1086 0.39|98'51 %Ny 108721089594 58 11 2.53 1088 0.84 102,94 3
1.94 Upto 3896ng/mL in mice 1089 0.78 96,83 13 2.31 1091 0.46 100,92 -8 2.36

Assay 11 and Assay
14

Tg mice
-Soluble Fraction: %

change compared with
vehicle alone
control mice.
-Insoluble Fraction:
%change compared
with vehicle alone
control mice.
-Plaques score
represents an
average count score
per treatment group
relative to the
average score of the
vehicle (sham)
treated group

score. .

Assay 17
Disaggregation EC50
(uM) and percentage
disaggregation at SuM

1110 0.46 107,77 3.24

1111 0.32 93, 67 3.35

1112 0.33 89, 46 3.13 Upto 2949ng/mL in
mice

1114 0.58 101, 73

1115 0.73 101,73
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Table 15 cont. Assay Assay 1 Assay 3(d) Assay 3(c) Assay 12 Assay 12 Assay 16 Assay 11
and Assay Assay 17 14 Peroxide Cytotoxicity Neuroprotection ClogP Polar surface Mice
plasma Disaggregation EC50 IC50 () (%viable at (% inhibition of area (PSA) concentration
Tg mice (M) and percentage Abets toxicity) disaggregation at 5uM 1 and 10uM) -Soluble
Fraction: % change compared with vehicle alone control mice -Insoluble Fraction: %change
compared with vehicle alone control mice -Plagues scorerepresents an ,rage count score per
treatment group relative to the ,rage score of the vehicle (sham) t Féd%grgdm score. 1092
0.86 95,81 1.81 1093 0.39 122, 13 2.58 1094 97, 96 1 1.99 1097 0.28 99,78 2.19 Upto
261ng/mL in -22% (sol)mice +1% ti le 15 cont.-Assay Assay 1 Assay

tinsel) -3% (plague) Tab| .
3(d) Assay 3(c) ASRSY 12|A688Y 112 Aseay @b pssay™ 2 E@nd ASSHY £7| PaT8kide cytoté%&’
Neuroprotection ClogP Pol&rrsudfaceMiceciplasharisseyiotd| DiskgyregatronEc50 |1@sp lMpa
(% inhibition of|area (PSA) '€oftehtratiom(th) a%ﬁéﬁ%@ hde (%oviable Bt ABets toxitiA ye"
mice disaggregdation at 5uM 1 and|IOuMy=8Bo|uble Fraction:|% change compared with
vehicle alone c¢ontrol micg -Insoluble Fractiont %change compared with vehicle|alone
control mice -Plaques scarerepresents an

Assay 11 and Assay
14

Tg mice
-Soluble Fraction: % change
compared with vehicle alone
control mice.

-Insoluble Fraction: %change
compared with vehicle alone
control mice.

-Plaques score represents an
average count score per
treatment group relative to the
average score of the vehicle

(sham) treated group score..

Assay 17

Disaggregation EC50
(UM) and percentage
disaggregation at SuM

1126 0.37 3.07
1128 0.34 2.55 13.2uM, 41 5/%
1130 0.88 1.89
1131 0.5 2.42
1132 0.47 2.34 15.2uM, 16 5/%
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,rage count score per treatment group relative to the ,rage score of the vehicle (sham)
treated group score.. 1098 0.44 99,88 2.48 Upto 439ng/mL in mice 1099 0.69 103,101 2.50
1100 0.42 100,92 3.13 17uM, 42 5/% 1101 <4.1 89, 17 3.42 11.7uM, 45 5/% 1107 0.4 92,59
3.22 Upto 1802ng/mL in mice 1108 0.25 100,53 2.6 Upto 383ng/mL in mice Table 15 cont.
Assay Assay 1 Assay 3(d) Assay 3(c) Assay 12 Assay 12 Assay 16 Assay 11 and Assay
Assay 17 Peroxide Cytotoxicity Neuroprotection ClogP Polar surface Mice plasma 14

Disaggregation EC50 IC50 (ItM) (%viable at (% inhibition of area (I%

tration Tg
mice (pM) and percentage | and IOuM) Abets toxicity) Soluble Fraction: a dlsag'gregation at

SuM change compared-a

compared with

score per treatinent groug

group 1110 0.46 107,77

|1‘|r‘\I \vlehw\ a ::Inna c nfrnl mu\n cnlnhln Er:\t\hnn (0)7¥a
S d I’J a Assay 11 and Assal Assay 17
vehidde alprS¥dntof LY PlaqoLféasY g%re r@fﬁaééé s AfVaPerh ! 4 y
IPérOE@atIV@Vl@Ot‘FYéYLD Pwer re @fghe vémczlgfs ) am) Mire atl?e@f : I(Di%grefaﬁon EtCSO
. arca concentration T mice 3 and percentage
3152 jfl}@' 1 @323, 6 g disaggregation at SuM
1 and lOuhd) -Soluble Fraction: %
change compared with
vehicle alone
control mice.
-Insoluble Fraction:
%$change compared
with vehicle alone
control mice.
-Plaques score
represents an
average count score
per treatment group
relative to the
average score of the
vehicle (sham)
treated group
1133 0.79 1.63
1147 0.26 1.50
1161 0.14 1.13

- LTT -




1112 0.33 89,46 3.13 Upto 2949ng/mL in mice 1114 0.58 101, 73 1115 0.73 101,73 Table 15 cont.
Assay Assay 1 Assay 3(d) Assay 3(c) Assay 12 Assay 12 Assay 16 Assay 11 and Assay Assay 17 14
Peroxide Cytotoxicity Neuroprotection ClogP Polar surface Mice plasma Disaggregation EC50 1C50 (
) (Yoviable at (% inhibition of area (PSA) concentration Tg mice (tM) and percentage M Abets toxicity) -
Soluble Fraction: % change disaggregation at SuM 1 ankB1 ©u compared with vehicle alone control
mice -Insoluble Fraction: %change compared with vehicle alone control mice -Plaques
scorerepresents an ,rage couRtdcore ipee streatiraht gnoup relataectoithe 1 gage sdorexeinthe evehicle
(sham) treated group scofeedr dn 1426 8,37 3:07:1128.0.34,2.55 13,2 uM; A1 5/%, 11300.88 1.89
1131 0.52.42 1132 0.47 2}f>4 %.ZUM, 19 5/% Table 15 cont. Assay Assay 1 Assay 3(d) Assay 3(c)
Assay 12 Assay 5 ]i\es%%y % ssla?/ 1 and %%%Sy Assay 17 14 Peroxide Cytotoxicity
Neuroprotection ClogP Polar surface Mice plasma Disaggregation EC50 ICsp (M) (% inhibition of
area (PSA) concentratroiNTgs(M) and percentage (%oviable at Abets toxicity) g disaggregation at SuM

| and IOuM) -Soluble Fraction: a change compared with vehicle alone
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compound of the formulal R5 X R3 a ,N 7 e }\l/

3

2
/

R’ R?
OH
1
in which
5 R®’ is H or CHZNR?R4 in which R! and R? are

independently selected from H, optionally substituted Ci_¢
alkyl and optionally substituted Cs-¢ cycloalkyl;
R’ is H; optionally substituted Ci;_4 alkyl; optionally

substituted C,.4 alkenyl; optionally substituted Cs_¢

10 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

15 substituted 6-membered aryl or heteroaryl; (CH,).R® in
which n is an integer of 1 to 6 and R° is optionally
substituted C;-4 alkyl, optionally substituted Cs_¢
cycloalkyl, optionally substituted saturated or
unsaturated 5- or 6-membered N-containing heterocyclyl or

20 optionally substituted 6-membered aryl; NR°R’ in which R®
and R’ are independently selected from H, optionally
substituted C;-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;_4 cycloalkyl, optionally substituted
saturated or unsaturated 5- or 6- membered N-containing

heterocyclyl or optionally substituted 6-membered aryl; CH;



in which 5 R2 is H or CH2NR1R4 in which R1 and R4 are independently selected from H, optionally
substituted C1-6 alkyl and optionally substituted C3-6 cycloalkyl; R3 is H; optionally substituted C1-4
alkyl; optionally substituted C2-4 alkenyl; optionally substituted C3-6 10 cycloalkyl; optionally
substituted 6-membered aryl optionally condensed with an optionally substituted 6 membered aryl or
heteroaryl; optionally substituted saturated or unsaturat&d 5- or 6-membered N-containing
heterocyclyl optionally condensed with an optionally 15 substituted 6-membered aryl or heteroaryl,
(CH2)r,R6 in whithNRiSRN integehofh tdk6 and REIS optienallydspbstitatedl@1 ealkyl; eptionally

substituted C3-6 reygipalkyl eptionally substityted; saturated or, unsafurated s on8-membered
i

N-containing heterocyclyl or 20 optionally substituted 6-membered aryl; NR8R9 in Wd? R8 and R9
are independentl?%%%e%: sdthoh Ielf‘6pt?c¥nka¥r9yéuﬁﬁﬁut%@%ﬁﬂagl?(lﬂ, gfftllaosngawléttj Stitoted C3-6

cycloalkyl, optionatiifeubstiaed\satardted bi Nthsatirateryof 6lmeribered NLvomamied:Aetérocyclyl
and 25 optionally.suhstised Snmempese acyl;tNHEOR1La dnwhichdR 5 isaptienadly sobsiituted'€1-4
alkyl, optionally suybstitut % cycloalkyl jonally substitut aturat t unsatyrated 5- or 6-
membered N-conlt%in‘fqri%gl %%’[Ceﬁraocylc v %%g%ﬁgfga Iyl%%gti? tte:(]j' %%r%lea esrle%%a%l; 8%%5 1%56
CONR11R12 in WHiEHReart R12Fare ifdépenhdently selscted o, dpiidhatly stbstithted C1-6
alkyl, optionally sufistituted €e2t6G@lkyryl and optidnaltytsubstiilited Subrs 6imemiéred- N-containing
heterocyclyl optimé:pé\gegﬁ 5 with gptionafly sybsgtituted 6-membered aryl; and (CH2)n,NHR13
in which R13 is selected from optionally substituted C1-6_alkyl and SO2R14 in which R14 is selected
from optionially substitufed €116 alk{and-o5tinany Stbsttutst 6 S hethuered aly1 dhd had 2o 6;

and
X is O or S,
with the provisos that:

(1) at least one of R? and R® is other than H;
15 (i) at least one of R° and R’ is halo;
(ii1) when X is O, R°> and R’ are Cl and R? is H, then

R’ is not cyclopropyl or parafluorophenyl; and
(iv) when X is O, R® is H, R’ is I and R’ is H, then
R® is not C,4 alkyl,

20 salts, hydrates, solvates, derivatives, pro-drugs,

tautomers and/or isomers thereof.

2. A compound according to claim 1 which is a compound
RS X
R3
4 N/
3
2
1 /
R’ N
OH
IA

of formula IA:
25 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



10 R5 and R7 are independently selected from H and halo; and X'is O or S, with the provisos that: (i)
at least one of R2 and R3 is other than H; 15 (ii) at least one of R5 and R7 is halo; (iii) when X is 0, R5
and R7 are Cl and R2 is H, then R3 is not cyclopropyl or parafluorophenyl; and (iv) when X is 0, R5 is
H, R7 is I and R2 is H, then R3 is not C2-4 alkyl, 20 salts, hydrates, solvates, derivatives, pro-drugs,
tautomers and/or isomers thereof. 2. A compound accérting to claim 1 which is a compound R5 X 4 3
6a sJNCR R7\e N/ OH IA of formula IA: 25 in which R5 and R7 and X are as defined in claim 1;
and R3 is optionalytsubstitutéd C 14 alkyloptionaty: Stibsttited C2-4 alkenyl; anaptionally
substituted saturated or unsatyrated &m0k Sanembered, N-centaining 126 heterogyclyhoptionally
condensed with ar%logliilonall}[/ Sﬂb%titutgd 6-g1e bered ar%/I. or h?tfroar%é!%%%Hg?lr R%ir& which nis 1 to
3 and R6 is optionally substitiited C3-6° cycloalkyl 6f ai dptionally substituted saturated’or 5
unsaturated 5- oCE-PAEABERH Nicontaifingieterbkycl PINRBROGAVIEH RE5$4afd R is H or

optionally substitutesk ©1r4 akky! eroptiorallystbstititedi6 demberetharyh e INHCORL0,n;which R10
is optionally subsfituted C1-4 alkylots ;o 4 Jng R® is # or optionally substituted
Ci-4 alkyl or optionally substituted 6-membered aryl ;
NHCOR'? in which R'® is optionally substituted Ci.4 alkyl or
optionally substituted 6-membered aryl.
10
3. A compound according to claim 2 in which R’ is
optionally substituted C;-4 alkyl; optionally substituted
Cy-4 alkenyl; optionally substituted saturated or
unsaturated 5- or 6-membered N-containing heterocyclyl
15 optionally condensed with an optionally substituted 6-
membered aryl or heteroaryl; (CH,),R° in which n is 1 to 3
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
20 H and R’ is H or optionally substituted Ci;4 alkyl or
optionally substituted 6-membered aryl.

4. A compound according to any one of claims 1 to 3
which is as follows:

25
cl o O Cl o
N/\/N Nw

cl N cl N
OH OH

1075

Cl o
Cl (o)
N
N > /\/E>
) /U N N\ HBr
cl N 7 Me
OH

Cl

OH

1077 1078



optionally substituted 6-membered aryl. 10 3. A compound according to claim 2 in which R3 is
optionally substituted C1-4 alkyl; optionally substituted C2-4 alkenyl; optionally substituted saturated
or unsaturated 5- or 6-membered N-containing heterocyclyl 15 optionally condensed with an
optionally substituted 6- membered aryl or heteroaryl; (CH2)r,R6 in whichnis 1to 3 and R6 is
optionally substituted C3-6 cycloalkyl or an optionatly éBstituted saturated or unsaturated 5- or 6-
membered N-containing heterocyclyl; or NR8R9 in which R8 is 20 H and R9 is H or optionally
substituted C1-4 alkyl or optionally substituted 6-membered aryl. 4. A compound according to any one
of claims 1 to 3 which is as follows: 25 C10a0JJ C1 C14 OH OH 1075 1076 CLOCIOJ~NIN
2HBc \NIN\CI/N% /3 Me ® /N/ ﬁoﬁlo\l—p 1077 1078 127 CKOr GXCI 0 q(i\lNl N/N JN~N CI / Ni
CII/ N* OH 1081 OH 1080

N\\\//J /’N\\//J
N/ N

Cl N
cl
OH 1081
OH 1080
cCl O /’S\/\é cl o N
~
N N N/k\N
P
~
Cl N /J
Cl N
OH 1083
1082 OH
Cl (0] Cl (0]
N — N
///\\\T///'\\\S | \\N
/ N / /
cl N cl N o
OH OH
1084 1085
cl
Cl 0 O cl o) = |
N NN
N~ | N N
/) /)
Cl N Cl N 1087
1086
OH OH
Et N Me
. o v X cl o = |
NS
N N
N »
‘ cl N
= OH 1089
cl N

1088
OH



CIOSCION\/ \NN -NJ CIJ#N OH Cl1 1083 1082 OH clOclONY/~SNN N~CIClIJOHOH
1084 1085 CI CI O fICI CIN"CI\ I N" 1087 1086 OHOH CIOEt~NCIOMe N\ NCIN/9 /N"OH
1089 CI11088 OH 128 CIONNICIOJN/N CIINJ"CINOH 1091 OH 1092

- 128 -
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N X N
N N N
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cl N Cl N
OH 1091 OH 1092
OMe Cl (0]
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~ N
N N
) ~ NH
— Cl N
cl N
OH
OH 1093 1094
cl o cl o)
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OH HBr
1097 OH
1098
Cl O Cl 0 E
N
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N N
P
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.HBr OH
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1099 1100
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N
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P N
cl N Z N o
OH OH

1101
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ClOOMeCI0111 XNNII\~ /JlIi CI/NNHCI/N_OH OH 10931094 CIOCIOJN”~N CI/
N"HBr1Cl// OHHBr 1097 OH 1098 CIOCIOF HN/NH21JIN/NJCIFCI/N HBr HBr OH OH
1099 1100 CIOOCIHBr ~ININ\NI'CIN"/-N#ClI OHOH 1101 CIOCIO I~CII/CI/N'. OH

Br OH HBr 1108
- 129 -

(//’ Cl (0]
Cl (o]
N ///\\\v///\\\\
N/\/ \/ J
) =
o N cl N
OH HBr OH HBr
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N

1111

Cl O Br

cl N
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1114
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1107 -129 cl0 CIOCICI OHHBrOHHBr 111 1110ao0ClO0Br \LN\Nv\ ClI/N"ClJ OH HBr
HBr OH 11121114 CIOCIOcIN% CIHBr OH OHHBr 1126 1115CI0OCIO NAN 1130 OH
1131 OHCIOCION ~N/~I\NI\NN)OHOH 1133 1132 -130 5. A compound according to claim

1 which is a compound of formula IB:
- 130 -

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

of formula IB:

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 C;-¢ alkyl and optionally
substituted Cs_¢ cycloalkyl.

10

7. A compound according to any one of claims 1, 5 or 6

which 1s as follows:

Cl o]
Cl o}
NH
4J\N/NEQ NH
Cl N
— NMe,
OH N

C
.HBr OH .HBr

1128 1147

15



R5X /546 32NN RN R2 OH IB inwhich R2, R5, R7 and X are as defined in claim 1. 56. A
compound according to claim 5 in which R2 is CH2NR1R4 in which R1 and R4 are independently
selected from H, optionally substituted C1_6 alkyl and optionally substituted C3_6 cycloalkyl. 10 7. A
compound according to any one of claims 1, 5 or 6 which is as follows: CI 0 CI O NH CI N~NEt2 NH
OH Cl 4 N/~ _NMeZ .HBr OH HBr 1128 1147 15 --13138. A compound according to claim 1 which is
a compound of formula 1C R5 X Ric ~3N R7 " _R2C OH IC 5 in which R5, R7 and X are as defined
in claim 1; and R2C is CH2NRRAmwhichdRU and Roarelimtepéndentiyh sélected-fromdd mnd
optionally substitytedsg1:6alkyl; and R3C is optionally substituted C1-4 alkyl.

5 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;_¢ alkyl; and
R*® is optionally substituted Ci-; alkyl.
10
9. A compound according to claim 8 which is as

follows:

N/\/

=
Cl N

15 1095

7
Cl N

OH HN
.HBr ~

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

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



10 9. A compound according to claim 8 which is as follows: CI0 \N CI N OH HCI HN\ 151095 CI 0
1.1NN CI/OHHN HBr\ 1161 20 10. A compound according to any one of the preceding claims in
which R5 and R7 are both halo. - 132 11. A compound according to claim 9 in which R5 and RP are
both chloro. 12. Use of the compound of formula | as defined in 5 any one of claims 1to 11, as a
pharmaceutical. 13. Use according to claim 12, in which3the- pharmaceutical is a neurotherapeutic or
neuroprotective agent. 10 14. Use according to claim 12 or claim 13, in which the pharmaceutical is
an antiamyloidogehic agent 160Aphanthaceuticaflongetedinary edmp8sition W5icomprisirgthe
compound of formula }asdefinedin ary, one of claims 1 to 11 and a pharmaceutically or veterinarily
acceptable carrier. 16. A composition according to claim 15 which 20 further comprises another

medicament. 17. A composition according to claim 16, in which the other medicament is an inhibitor of
the 12. Use of the compound of formula I as defined in

5 any one of claims 1 to 11, as a pharmaceutical.

13. Use according to claim 12, in which the
pharmaceutical is a neurotherapeutic or neuroprotective
agent.

10
14. Use according to claim 12 or claim 13, in which

the pharmaceutical is an antiamyloidogenic agent.

15. A pharmaceutical or veterinary composition
15 comprising the compound of formula I as defined in any
one of claims 1 to 11 and a pharmaceutically or

veterinarily acceptable carrier.

le. A composition according to claim 15 which

20 further 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

25 anti-inflammatory agent or an ocestrogenic agent.

18. 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

30 prophylaxis of a neurological condition.

19. Use according to claim 18, in which the

neurological condition 1s a neurodegenerative disorder.

35 20. Use according to claim 19, in which the
neurodegenerative disorder is neurodegenerative

amyloidosis.



acetylcholinesterase active site, an antioxidant, an 25 anti-inflammatory agent or an oestrogenic
agent. 18. Use of the compound of formula | as defined in any one of claims 1 to 11, in the
manufacture of a medicament for the treatment, amelioration and/or 30 prophylaxis of a neurological
condition. 19. Use according to claim 18, in which the neurological condition is a heurodegenerative
disorder. 35 20. Use according to claim 19, in which tAe€ Beurodegenerative disorder is
neurodegenerative amyloidosis. - 133 21. Use according to claim 19 or claim 20, in which the
neurodegenerative disordePisssparadic o familial  Alzbeimel's diseass,zamydctfophicriateral selerosis,

cataract, Parkinsep's diseasedetruzeldt-Jacohdisease 5 and itsspew yariant assogigted with "mad
cow" disease, H Ttirﬂl%ton's d,iseas%,.dementia with Levtv%bod form tign, qultiple iystem.atrophy,
Hallerboden-Spatz disease, " diffuse If(gvev?/1 %%bly disease, 8%? amilial insomnia, Gertsmann Straussler
Sheinker diseases heraditdry 10aetebraPhagmorrisage ®ith arsididdsisutdh dpde, Thakipre
sclerosis, tagopaghias, maeformaurarsaisease ers pHon fiseases. 2. Usaaceardng da skaimal, in
which the 15 neuro nerative disorder is Parkinson's disease. 23. Use according to any one of
claims 19 to 21, #\ru\%ﬁ?c%gt Ce%ne%r§dle£$e%se%étiv&elé§§€%é?iswaln%ﬁ(:?ree‘fﬁltgg%ccg nglét?)(%rﬁ%%l%éﬁ'Use

according to claifi23; P Which IHE BES- relatetPEdhttitiontis AIAEHRERS diseasé or demeafis
associated with Ridvir Syadrame vr anedf severat farans off autdsontalrdonhiinant forrmsraf familial

Alzheimer's 25 diseasg,2nnUse @cearding to-any epe of glaims 1810244 pereditary
10 cerebral haemorrhage with amyloidosis-Dutch type,
multiple sclerosis, tauopathies, motor neuron disease or

prion diseases.

22. Use according to claim 21, in which the

15 neurodegenerative disorder is Parkinson’s disease.

23. Use according to any one of claims 19 to 21, in
which the neurodegenerative disorder is an AP-related
condition.
20

24. Use according to claim 23, 1in which the AB-
related condition 1is Alzheimer’s disease or dementia
associated with Down Syndrome or one of several forms of
autosomal dominant forms of familial Alzheimer’s

25 disease.

25. Use according to any one of claims 18 to 24, in
which the medicament slows, reduces or arrests cognitive
decline.

30
26. Use according to any one of claims 18 to 25,

which further comprises another medicament.

27. Use according to claim 26, in which the other
35 medicament is an inhibitor of the acetylcholinesterase
active site, an antioxidant, an anti-inflammatory agent

or an oestrogenic agent.



which the medicament slows, reduces or arrests cognitive decline. 30 26. Use according to any one of
claims 18 to 25, which further comprises another medicament. 27. Use according to claim 26, in which
the other 35 medicament is an inhibitor of the acetylcholinesterase active site, an antioxidant, an
anti-inflammatory agent or an oestrogenic agent. - 134 28. Use according to any one of claims 18 to
27, in which the medicament is administered orally;top#cally or parenterally. 5 29. A compound of
formula | as defined in any one of claims 1 to 11 for use in therapy. 30. A compound of formula | as
defined in any on&Sof clainisst tatt dardisegintthe areatmeat, @amealibration 19 and/ar/prophylaxis of a

neurological congjifior3% i campound.of formula has defined injany-one of ¢laims-1 1 }1 for use as
an antiamyloidogenic aqfeentjt 15 ?ﬁ A process for the preparation of the compound of formula | as

defined in any oneofctaims £ t6' 11 Which comprises the steps of: (a) reacting an optionally protected

compound of formulaV 20 R5 CO2H R7 NO2 OH V in which R5 and R7 are as defined in claim 1
with H2NR3525 which R3 ia asdefiseddn skimd-ta.fosmmangptinnallycprotected gospound of

formula VII135-RS i 1o 1 t6 11 for use in therapy.

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

10 and/or prophylaxis of a neurological condition.

31. A compound of formula I as defined in any one of

claims 1 to 11 for use as an antiamyloidogenic agent.

15 32. 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:

(a) reacting an optionally protected compound of

formula V

20
R5
CO,H
R7 N02
OH
\Y

in which R®> and R’ are as defined in claim 1 with HZNR3
25 which R® is as defined in claim 1 to form an optionally

protected compound of formula VII



CONHR3 R7 NO2 OH VII 5 (b) reducing the compound of formula VII to form an optionally
protected compound of formula VIIl R5 CONHR3 R7 NH2 OH 10 VIl (c) cyclisation of the compound
of formula VIl to form an optionally protected compound of formula | in which R2 is H; or 15 (d)
cyclisation of the compound of formula VIII in the presence of R2ZCHO, R2CO2H or R2C(OR™")3 in
which Rx is optionally substituted C1-4 alkyl or optionaby substituted 6-membered aryl and R2 is as
defined in claim 1. - 136 33. A process for the preparation of the compound of formula | as defined in
any one of claims 1 to 11 in which R2 is H which comprises the steps of: (a) aminating an optionally
protected compound of 5 formula VI R5 C02H R7 NR2 OH VI 10 in which R5 and R7 are as defined
in claim 1 to form an optionally protected compound ¢f formula IXR5 O NH R7 N OH ; and 15 IX

VII

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

optionally protected compound of formula VIII

R5
CONHR3
=7 NH,
OH
10 VIII

(c) cyclisation of the compound of formula VIII to
form an optionally protected compound of formula I in
which R* is H; or

15 (d) cyclisation of the compound of formula VIII in
the presence of R?CHO, R%XbH or R?C(ORﬂ3 in which R* is
optionally substituted Ci-4 alkyl or optionally substituted

6-membered aryl and R? is as defined in claim 1.



(b) reacting the compound of formula IX with R3-L or R30S02R" in which L is a leaving group, R3 is
as defined in claim 1 and R" is as defined in claim 32. 20 34. A process for the preparation of the
compound of formula | as defined in any one of claims 1 to 11 which comprises the steps of: - 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 éfformula x R5 C0O2H \ NHCHO R7 5 OH or
x an optionally protected compound of formula XI R5 O O R7 N OH Xl 10 (b) reacting the compound
of formula X or XBwith &n @cylating agent tostaming &2atbiform @an dptmnatlyguretetted compound of

formula XII RS COZHmRY NHCQRZ OHHSXH 1 138y inwhich R2 is:asdefingdsimalain, 1,0F -

CompoundoffO%ngQﬂHF%%géh comprises the steps of:

(a) aminating an optionally protected compound of
5 formula VI

RS
CO,H
R NH,
OH
VI
10 in which R’ and R’ are as defined in claim 1 to form

an optionally protected compound of formula IX

RS O

OH ; and

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

defined in claim 1 and R* is as defined in claim 32.

20 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:



O R7NR2 OH; and Xl 5 (c) reacting the compound of formula Xl or Xl with H2NR3 in which R3
is as defined in claim 1. 35. A process for the preparation of a compound of 10 formula IV R5 CO2H
R7 /OH IV in which R5 and R7 are independently selected from halo 15 comprising the step of
diazotisation of a compound of formula Il R5 CO2H R7 / NH2 Ill in which R5 and R7 are as defined
in formula IV above. - 139 36. A process for the prepakation of the compound of formula V as defined
in claim 32 in which R5 and R7 are as defined in claim 35 which comprises the steps of: (a)
diazotisation of the compaund ot formute lIitas D defined:inlclainr 8540 fereh awupepowhdod formula 1V
as defined in clajm 3&; apdyh) aitratiar of the compound ok formula IV, 37, Anprocess fordhen«
preparation of thgggo gound .o{_l}O formula \{I.as d?f'ned in ctlaimCB in which Rg and R7 are as
defined in claim 35w |clf1mcoerﬁpri§ers fhe s?gpsl of ?a diaZotisation of the'c Pn%%una of formula il as

X

R5
CO,H
R7
NHCHO
5 OH or
X
an optionally protected compound of formula XI
R® Q
//]J
R’ N
OH
XTI
10
(b) reacting the compound of formula X or XI with an

acylating agent containing R® to form an optionally
protected compound of formula XII
RS

CO,H

R’ NHCOR?

OH
15 XTI



defined in claim 35 to form a compound of formula IV as defined in claim 35 in which R5 and R7 are
as defined in 15 claim 35; (b) nitration of the compound of formula IV to form the compound of

formula V as defined in claim 32 in which R5 and R7 are as defined in claim 35; and (c) reducing the
compound of formula V. 20
- 138 -

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

R5 (@)
(@]
, N)\ R2
R
OH ; and
XITIT

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

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

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

R5
CO,H
R?
OH
v
in which R’ and R’ are independently selected from
halo
15 comprising the step of diazotisation of a compound of
formula III
R5
CO,H
R7
NH»
ITT

in which R® and R’ are as defined in formula IV above.



10

15

20

- 139 -

36. A process for the preparation of the compound of
formula V as defined in claim 32 in which R’ and R’ are as
defined in claim 35 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 formula IV.

37. A process for the preparation of the compound of
formula VI as defined in claim 33 in which R® and R’ are as
defined in claim 35 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 in which R® and R’ are as defined in
claim 35;

(b) nitration of the compound of formula IV to form
the compound of formula V as defined in claim 32 in which
R’ and R’ are as defined in claim 35; and

(c) reducing the compound of formula V.



