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One proposed approach to AD therapy i 1s to inhibit production of Af in
the brain. Proteolytic cleavage of APP by BACE1 and y-secretase generates the full-
length AP, which is then released from cells (Nunan and Small, 2000). Therefore

35  inhibitors of either BACE1 or y-secretase may be of therapeutic value. Alternatively, a

number of studies have shown that cholesterol can influence AP release (Simons et al.,
1998; Hartmann, 2001; Fassbender et al., 2001; Frears et al., 1999; Friedhoff et al.,
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het erocycl yl ;p! t :
hal o 13é Clés R%%‘Ilg béﬁ&?h@%@lec&% ﬁ@:ﬁ% dpﬂ %%ﬁwn %‘a}kyl

( CHEPtioREDRE m@m@mﬂcenmemm bsm yedhrptiepally substituted
NCCH?], 0 y sﬁl@ﬁ&te@é’cﬁ%c clﬁsﬁgaﬁ[oxuﬁgg N%@%tlh@m‘bfﬁtﬁ FCN; halo;

oo B SO0y i QRO RICT SARE 908, RIS @B%E’irbsﬁcm%d
al krdﬁ:wrNRzﬁ&t@@ R GSNRIRE  NEOR ANKFRS, I CORD B0,BA 2 CSR or
Zﬁ an:f I OXI 311 or aa?@&? rh% n)é{s ? éﬁlag}%rt}} éé{le%gedrlgén?@%}ﬂﬁlﬁally
i nt pyetituistl alkyl,opionally substntn@é p@ﬁ@d@ln optyongbly sehstithted dlynyl,
: oﬁ@nal}ﬂ}' %gtltutéd a;yl' Sptidhdap ﬁﬂﬂﬁﬂﬁécﬁ’he‘f&h%ﬁﬁdﬁ Mﬁk@éﬁn ora

'S |ndepen ently absent ‘or together

20y tfﬁraeﬂag morﬁgy fﬂéfl wﬁ ayinteger of Lietl9shed
X is independently selected from CH, CO, N and NH;

Z is independently selected from CH, CO, N, NH and O;
Y is independently absent or together with the ring to which it is attached

forms a 5- or 6-membered optionally substituted aryl or a 5- or 6-membered optionally
25  substituted heterocyclyl;
m is an integer from 1 to 3; and
p is an integer from 1 to 4,
salts, hydrates, solvates, derivatives, pro-drugs, tautomers and/or isomers
thereof to a subject in need thereof,
30 with the provisos that:
@) at least one of X and Z is other than CH; and
(i)  phanquinone or tautomers thereof are excluded i.e., when R is O,
R' at position 7 is OH, X is CH and Y is absent, then Z is not m .

35 N\



forms a 5- or 6-nenbered optionally substituted aryl

or a 5- or 6-nenbered optionally 25 substituted
whedaognsnycl yl; mis an integer from1l to 3; anBCT/AUR®3/001303

an integer froml to 4, salts, hydrates, solvates,

derivatives, pro-drugs, tautoners and/or isoners

thereof to a subject in need théreof, 30 with the

provi sos that ) at ] east_ one of X and i s, othe

than CH, and Rt (h? ROBEPGReRt eaHeR Gofas pEpRacdse of he

ex %qumna oeformmelnn Fehd ﬁlaﬂ;factﬁi}e ofita ri&i¢dnhed fof thStrédtinent,

sent N 35 WO
ZOOaZPPﬂ aclllé)faﬁ fﬂ’g‘&ﬁ( ot gl?fvﬁuc?rf‘fjé?mhccordl ng to
the present |Theenwrmnntatse lpeomd;esp]seof thedompeund of foemula I for the

SCor@&ﬂﬂgltt ir?élﬁ)rrg'fﬁdnaand/dr{bré ’Ia ane%hfbrl@lggl c@nd 1on

medi canen I oratton an

prophyl axi s ofhednyatios |f@@neé arovidas dhe ¢osrpourf of iquwﬂﬁl ruse in the
: m%?%h?ﬁ&%%ﬁ%gmé’mmd/ WSt loutdlodTbl 2ohditigh. e

| ti |
neur ol ogi cal ﬁwav%q tigR Sﬁﬁﬁ@‘f 16159@{" 46531 { efﬂxlﬁ Spmpeud of dermula I as
th ea|1 ph‘um@ctﬂmdcﬂf %Ijeﬁerrﬁhly a nﬁulfod’ferap&&tld or ﬂdilﬁoprbﬂ‘eetﬁtel’@eﬁt, more
ams n UI‘ ol
B orreRr AL SRR 0LaREGR Yeeht | PpRife M Sl kR popaigipn is o
t henavwavdsgenedatnke cbndmn,anbrea)sefembkyhmumbgmemtam amyloidosis such as
pr eA%@MeY’s i%g T]J%ﬁ&@tfb%“g diSea@L neuropr otective

prefera

agent, nore y an anti anyl oi dogeni ¢ agent.
Preferably, thisne@ang cal condition is a

n e u r 0 d egene : gﬁ' 15 greg@f@ﬂl'gtﬁaw opt’i@sifaﬁ Blisskieiédhnyl, optionally substituted
LU daensT ol e om L doni U BB EDNEIR anc

is NCéﬂé imbihichhe RS and B iacens| definadldinivet Moed paafarhbly R! is fluorine;

gﬁ};s H,{%l }Mo bé@ lén%gggub%%ggf%%ﬁ{% %Lﬂ-h%%%o}( example, 4-

Nccmorophem] at-ehloRphemd; AmPpiiosallssubstitited dnstfoted Morbemembered
pr eﬁe%r@fﬂ]bﬂoc?ﬁh& ?rd‘uhlégflﬂaﬁﬁm 1 'tcpghfﬁ% el‘P Qﬂoﬁ{s sﬁ@h s 1m111azolyl or

opti onal
20 orpmﬁ?ﬁl 2 Ommnﬁmw%}béﬁw ?@g}ﬁ‘é lpetergﬁlonocychc group

opt dopfdhihy 136 hsﬁﬂré gehQEbri SR h U§ ahﬁdz&ldﬁr@yl r pBeRein§t an optionally

het er oronqc I.C nt aj.n l1to nitr

oo UGt Sl R L o bacs e Bigyb 2ORiining 1 102

opt e0/geh hipnsiandtlitb Gtretlogeaatatorat @th as trm)rlﬁhqimyb @ptahally substituted C;.
het ﬁ(lQﬁ%ﬂ&? Xscllnét(l"ly%roéfﬂyl; optionally substituted C,.¢ cycloalkyl such as

25  cyclopropyl; optionally substituted Cy.s alkoxy; optionally substituted thio; CH,NR'R’

in which R* and R® are independently selected from H and Cy.4 alkyl; or
CONH(CH,),R® in which R® is optionally substituted heterocyclyl.
Y is preferably an optionally substituted phenyl; an optionally substituted
unsaturated 5- or 6-membered heteromonocyclic group containing 1 to 4 nitrogen atoms
30  such as imidazolyl or pyridinyl; or an optionally substituted saturated 5 or 6-membered
heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such
as morpholinyl.
While not wishing to be bound by theory, it is believed that substituent
R! has a limited effect, electronically or sterically, in the chelating properties of the
35  compounds of the present 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



containing I to 4 nitrogen atons such as
i m dazolidinyl or piperazinyl; an optionally

wa@ndngistiat ed saturated 3 to 6-nmenbered het er onpODAYEIB001303

group containing 1 to 2 oxygen atons and 1 to 3
nitrogen atons such as norpholigyl; optionally
substituted Cl- 4 al kyI such as nethyl or ethyl;

oy ok S rBBE Ay Tansesd (Mpdusean f Gregapaeters contibute o

opt the natitysatoef the phﬁﬂl&i:hklﬁétl@l@%he ¢ampdungd) IR Asdpostulated

" B ASBRAER, BT AN bl oo

h et @itageyicity pnd Mlyssioph@mealainb}gerfws copld alstedfifact activity if the substituent

ssubgh {,lggg@fglaqﬁ%g%pm% optional ly substituted

unsat ur at ed nber ed het er ononocyclic group
cont ai ning | Tlgstrptive clasige pf aerapaynds of Suehladsre as follows:
i m d&2wl yl r pyridinyl; or an opti onal |y substituted
sat ur at @m red er onon cI i c group

cont ai Jto ZH%EQ?‘S‘QW&& s1UARFC n $3 ni trogen

at ons  sug h " m)rphol inyl. Wiile not wishing to be

1 gbound k%y theoré is believed that substituent Rl
ffect

15

25

30

35

has a® ¢ electronically or sterically, in
t he che[~?| §"°pr ophydresy-geinetwdine35 conpounds of t he
present A Qﬁ%lon Substitution can therefore be used
to nodul ate ‘ot her paraneters such as cytotoxicity and
physi cochem cal properties including the nunber of
hydrog% bopdrgonors and acceptors, lipophilicity

(d ogP, f and %ﬁ%ﬁoo4/03;ﬁ$1 PCT/ AU2003/ 001303 8
LogD), Aity ¥8ce area. Modul ation
of theseoparaneters contrlbute to the optimsation of
the pharmacokinetic profile of the conpounds. It is

al so post@lated that when substituent Rl is |ocated
at p05|,} ®¥md/or 7 in addition to nodul ating
cytotOX| gand A % HhpReRaMCab] Properties could al so
af fect a¢t ty if the substltuent 5 provides
chelatlnngropertles Illustrative classes of
conpounds of fornula | are as follows: (Ri)mO NH

8- hydffxy- 4( 3H) - qui nazolinones Nix R OH 10 (Ri)m
(Rl)ml~/ 8- hydroxy-qui nazoline OH (R ) N 1
R)g > \N\ 9-hydroxypyrimido[ 1,6-a]pyrimidin-4-one

OH R

Ry (R,

G

1

\1\ S /
NN 6-hydroxy-phenazine

(R1 )m ) . R’ (R 1 )p
,\\ % >4 4-hydroxy-acridine
NN
4 5

8-hydroxy-cinnoline



5 8- hydroxy-quinoxaline NOH (R), N\ (R)mN
[1, 6] naphthyridin-8-ol 20 OH (Ri)mO0 N
w@20@saxypyri m do[ 1, 6-a] pyri mi di n-4-one N OHPC¢RADN03/001303
251 (R. \ ~R)g =~ ~~N 8-hydroxy-cinnoline N OH V
(Rl)m(RI)P \ W\ / 3 0 6- hydr_o§y_phena2|ne a N5 OH
%1 (R1)P \ 1' 4-hydroxy-acridine N OH 35 WO
d i 31161 PCT(R1 U2003/001303 9 (R)m (R )m VN r\\

4,7(4,10)-phenanthrolin-5-0l

U1

10 NP ]

(R‘»,/'\\/K\\ 9-hydroxypyrido[ 1,2-alpyrimidin-4-one
N R,

OH
R (R

15 N pyrido[3,2-d]pyrimidin-4-ol

Nez /J pyrido[2-3-d]pyridazin-8-ol
20 OH

N ﬁ‘”’m [1,7]naphthyridin-8-ol

25 (RY oH
N
OS> [1,5]naphthyridine-4,8-diol

o =

i Rl
30 NL/ | j [1,5]naphthyridine-8-ol
(R N

2\ pyrido[3,4-b]pyrazin-8-ol
35 OH

pyrido[3,4-b]pyrazin-5-ol



RR 5N44 OH0OH 5(R)mMmMNx O(R)g G40 10 NON

(R1) %\ 9-hydroxypyrido[1l,2-a]pyrimdin-4-one OHQQ
w®oogRi)a1 15 NI ) pyrido[ 3, 2-d] pyri m di n-4-o0l PCHAR2M@)01303

N ~~\ y N/ N pyrido[2-3-d]pyridazin-8-o 20 CH

(R)q [1, 7] napht hyri di n- 8- ol _N ''OH 25 (R)g OH N

(R), [1,5]naphthyridine-4,8-di©o CHOR )m

[1, 5] napht hyridine-8-01 301 C (R" )P OH N

/(Rbm
TRy SN 1
L —(R) . NPT
% ! pyridol[4,3-d]pyrimidin-8-ol
OH
5
O O (R")m
I | {j 4-hydroxy-4a,8a-dihydro-pyrano[3,2,b]pyridin-2-one
R N
OH
(R
B OYN ] \ﬁ 8-hydroxy-6H-[1,6 naphthyridin-5-one
- L 7 ydroxy ,0]naphthyri
OH
(R")m
15 N |\/j 8-hydroxy-6H-[1,6]naphthyrin-5-one
<R1)q/ N
(R')m
N/J dibenzo[a,g]quinolizin-8-one
20
R1
0. N, N
T\ | ——~R"n 4-hydroxy-1H-pyrido[3,2-d]pyridin-2-one
25 N

OH

in which R', m, n and p are as defined above and q is an integer of 1 or 2.
The 8-hydroxyl or 8-mercapto group on the compounds of formula I may
be blocked to form a prodrug, in particular an ester prodrug. The 8-hydroxy or 8-

30  mercapto represents a principal site of metabolism for the compound of formula I:
conjugation with glucuronic acid or sulphate gives a hydrophilic species ready to be
excreted. Such conjugates probably do not pass the blood brain barrier. The ester
prodrug may protect the compound of formula I from conjugation. Esterases integral to
the blood brain barrier may then release the C8-hydroxy or mercapto on passage

35  through that barrier activating the compound for its role in the CNS.



(Rl)g NR)gq N pyndo[ 3, 4-b] pyrazin-8-ol 35 OH
(R)gr\ N\R)g | \ N N' pyrido[3, 4-b]pyrazin-5-ol OH

waw 020846031161 PCT/ AU2003/ 001303 10 (R )m PE1/ANI003/001303

sl nt eger of 1 or 2. The 8

10

15

20

25

30

pyridol [4,3-d]pyrimdin-8-0 OHOO (R )m
4- hydr oxy- 4a, 8a- di hydr o- pyrano[.3, 2, b] pyri di n-2-one
R ~ OH 10 ON (RL)m 8- hydroxy BHT

1, 6] napht hyri |n50e qNO—| 0 .
- hydr oxy- 6H ?d;“pﬂﬁ‘i ﬁfﬁmﬂa}?ehseml}mound@fcﬁmnulam

(R1)q O(Rl)mdlbenzo[a U|noI|Z|n -one N CN~ 20
(R) H R O-N, N (R .
4- hydr oxy- | H pyri do[3 2- ri~ -42- 25 NOH in

which R, in, nandpareasdel'n aoveandqisan
\[\ - mer capto group

dro
(R1)m

)

on the conpounds of fornu
(R

RH

IA
in which
R, R' and m are as defined above;
W is CH, N or NH;
Uis CH, CO or N; and
Y', together with the ring to which it is attached forms a 6
membered N-containing optionally substituted heterocyclyl.
Preferred compounds of formula IA are as follows:
1) Formula Ia e}

= I N
R") L R,

m N
RH
Ia

in which R, R', m and q are as defined above.

Preferably R' is located at positions 2, 3, 5 and/or 7 and is selected from
halo, optionally substituted aryl, optionally substituted heterocyclyl, optionally
substituted alkyl and (CHz)nNRZR3 in which n, R? and R® are as defined above. More
preferably R'is chlorine, optionally substituted phenyl, C,.¢ cycloalkyl, CH,NR*R® in
which R* and R’ are independently selected from H and Cy.4 alkyl or optionally
substituted pyridinyl.

Particularly preferred examples are shown below.



be bl ocked to forma prodrug, in particular an ester

prodrug. The 8-hydroxy or 8 30 nercapto represents a
w@eriaospal site of netabolismfor the conmpoundPEf/AU2003/001303

formula I: conjugation with glucuronic acid or

sul phate gives a hydrophilic species ready to be

excreted. Such conjugates probaBly do not pass the

bl ood brain barrier. The ester prodrug nay protect

the conpound of fornula I from conjugation. Esterases

integral to tdne blmod braip\barrier maycthenorel ease
the C8- hydroxy or rcapt ssage 35|t hrol gh th
/ 9 06

d for it
CNS. WD 2004 /A /001303
spreferred cogp formula | is a ¢

Uis CH CO o°H\; and Y together with PHe ring to
which it is attachs8 forms a 6 15 menber ed 1061
N-containing optionally substituted heterocyclyl.
Preferred conmpounds of fornula A are as follows: (i)
Formula la O 20 N (Rl) /I (R)g NRH 25 1lay in

10whlch R, Rl, in ®@nd q are as defined above. "eferably

sel ected from op NHonaI I y subst i ;
optional |y sul ed g erocycl yl, g ‘zJ
substituted atkyl an )" NR2R3 in W~ R2 and

R3 are as §efinefl aboVe. More 30 preferaply Rl is
chlorine, optionglly substituted phenyl ,OHK2. 6
cycl oal kyl, CH2ZNRARS in which R4 and R5 are

i ndependently sel egged fromH and Cl_4 al kiyoke oOr
optionally

15

(i)  Formula Ib

20 = I N N
(R1 )m/ \
\ N/ ® "
RH
25 ’ Ib

in which R, R}, m and q are as defined above.

Preferably R is located at positions 2, 4, 5 and/or 7 and is selected from
halo and optionally substituted heterocyclyl. More preferably, R! is chloro and/or
morpholinyl.



substituted pyridinyl. Particularly preferred exanples

are shown bel ow. WD 2004/031161 PCT/ AU2003/001303 -
wQa20040811@ ,~ F C O NN 5C NC N OHOH prOBAUL®BM01303

10C OO NHNHN d N OHOHd 15 1067 1049 (ii)

Formula Ib 20 N (RL )a N RH Ib in which R Ri,

in and g are as defined above. eferably R is

| ocat ed at p?%I fions 2, 4, 5 and/or 7 and is selected

from halo a

t?HFiiS%PéFIP 95 YE58eWR belew- het er ocycl yl .

More preferably, Ry is chloro and/or o _norpholinyl. W

2004/ 031161 PCT/ U2 3/ 001303 - 1 ferred
exarrplesareshvvnblow (0) (O) N5N ~ NN
Cl
5 \N
P
N
cl
OH
10
CLogP = 3.087 CLogP = 2,35872

15

20

25

30

35

(iii))  Formula Ic

7 | ™~
RY T ~___
(R")
NN
RH
Ic

in which R, R, m and q are as defined above.

Preferably R' is located at positions 2, 5 and/or 7 and is selected from
halo and CH,NR*R’ in which R* and R® are independently selected from H and C;4
alkyl.

Preferred examples are shown below.

Cl
Cl
N

/ NM92
Cl N Cl N/

OH OH NMe,

1066 CLogP = 2.57029



' 1'J A NCO OH OH OH 10 CLogP = 2.35872 ClLogP =
3.087 15 (iii) Formulalct / N R )m 20 RH IC in
wobeoaldRe1 RL, in and q are as defined above. Ppef/avadmBgoi13o3

Rl is located at positions 2, 5 and/or 7 and is

sel ected from 25 halo and CI:Q:}\%FES in which R4 and R5
are independently selected fro and Cl1.4 al kyl.
Preferred exarrp&es are shown below. d @G 30 N~ ~ N

O NWe2 C ~ CITN OH OH NMe2 35 1066 2. 57029
WD 2004/ 031161 PCT/ Aj2003/ 001303 14
NC N OH 085, 10 (iv) For
P
s Cl N o

W 5
j/w
N

OH OH
1064 1065
10 (iv)  Formula Id
(RY),
15
Id
20 in which R, R!, m and q are as defined above.

Preferably R’ is located at positions 2 and/or 7 and is selected from
optionally substituted heterocyclyl, CO;R?, (CH,).NR’R> and CONR?R?® in which n, R?
and R? are as defined above.



N\ (RR)m 15/ N RHId 20 in which R R, in and q
are as defined above. Preferably R is |located at

w@omMdns 2 and/or 7 and is selected from oppPCDAERING/001303

zaryl and N
defi ned Ti’

10

15

20

25

substituted heterocyclyl, CO2R2, (CH2),,NR2R3 and
CONR2R3 in which n, R2 and R3 gre as defined above.
WO 2004/ 031161 PCT/ AU2003/ 0013 - 15 Preferred

exanpl es are wn_bel o 5NN I /[ ~I
McOOC N O J %’-T%HF éiiﬁvae%%efg&%ﬂ%l%W N 15 1070 0
OH HN (v) Fornula e O 20 (R1)m--- (Rl)dn N RH 25
in which R Ri, d

Preferably R is

e}

1070 0] OH HN

) Formula Ie

RH

in which R, R}, m and q are as defined above.
Preferably R! is located at positions 2, 3, 6 and/or 7 and is selected from

halo, optionally substituted aryl and (CH,),NR*R?® in which n, R? and R? are as defined
above.



WD 2004/ 031161 PCT/ AU2003/001303 - 16 Preferred

exanpl es are shown below CI OS5 NC O NN OH
wa0@3/0bi161,0 O OH 1069 N __ N 15 OH 1048 2BCTMI2003/001303

Formula If (RI)mN 25 (R)m R-~\ 1 J O4 30 in

which R1 and in are as defined ove. Preferably Rl is

| ocated at p03|t| ons 2 and/or” 7%nd is selected from

hal o and ( ) RB in which n, R2 and R3 are as
defi ned abov mméeweihmﬂrb@tlwoos/ 001303 - 17
Preferred exanples are showy _belogwz. N NNI ~\ 5
1063
X
N .
10 9 OH
1069
=~ SN
\ \N
15 OH
1048
20

(vi)  Formula If

R )m

25

30 in which R' and m are as defined above.
Preferably R' is located at positions 2 and/or 7 and is selected from halo
and (CHz)nNRzR3 in which n, R? and R? are as defined above.



N C C NOHd OH OH Nwe2 1026 ClLogP = 2.77788 CLogP
= 2.61188 10 In a further aspect, the invention
w@e@niosids1 a phar maceutical or veterinary conppGI/AU2003/001303
conprising the conpound of fornmula | as defined above,
together with a pharnaceutigai%y_or veterinarily
acceptable carrier. Sone of the conpounds of formula I
are novel per se. Accordingly, the invention provides
a conpound ofrefFradaxamp es\%}gﬁ%‘ﬁwpg’e W-15 conpound of
formula | with the provisos that at |east ong Ry is
ot her arryH. Preferred gonpeunds of formul a ;
conmpoufpds of the formula I A | nore preferably
conmpound exf or nul ae~}* Id and I E
defined a nost prefe 1061, 106
1066, 1058, 166 1064, '
The cSnpourd of  fornul a®l1 dé
prepared usHng the processesHdescribegkin detai
herei nafter. DETAI LED DESCRI PTI ON OF THE | NVENTI"®®R | n
t he clabgrs2ofsst hi s appl i cateaBn2eimd i n t he description
of the invention, 25 except where the context
requires otherw.se due to.expr : .
1onecessary iﬁb?' ergwfmtH%1§%$E§nbgg%%%%ggﬁﬁ%%muu@ﬂorvaénnmy
varcbapbsitien saoprisisg the snmppwakef formule dapdefinedgbove fegether with a
us ' -1 AGIUS] IR speci fy the
prg@%ﬁ%gggybpﬁ8P2?§§%%ﬁ$2§¥ﬁ?2§(%H?xhot t o, precl ude
the presence Semegddhe jompognds offpraglad g ravekpgrie.

v a{ ikolus e WbOQALdés:;]aﬁ@gly,lfthé hfentidigBiidena ccgﬁpaﬂ'mg dfgsmnula IT which is a
"al kyl " used_ either . ne or i onpoun 1 S S
150 QsoERE o BaBgET peRe BroRgies Tf HBRLgrely Ko ddfd &
to straight @hefetred borapaindsl of fominnla I arecypoipiognds of the formula IA,
hydr ocar hon, gr oups Vi
o drele Rty g QB ub R ogfe ket 3o, 8 FRUAI0 0B RRbove, most
% qaelbmblyt0sas] 061, 1062 G, 10661 055G KK, 40Ghui3e67, 4PEo and
metiyh, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, 3 eqQpentyl , hexyl .
20cycl opr opyl , Tgeremausd Qf@%wéﬁ]e‘%tfj’;ﬁeg&go‘é%%%ﬂ%%?%‘md using the
Pr &fi6¢ekfd dabdiibed iddQsiPEeraiefiél. 4 al kyl such as met hyl
or 'ethyl and C2.6 cycl oal kyl such as cycl opropyl. WO

2004/ 031161 PCT/ AU2003/ 001303 - 18 The term
" al DETAIL.EDSPES CRIRFION OF I BE INVENEONnd wor ds such

as In the claims of this application and in the description of the invention,

5

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

30 The term “alkyl” used either alone or in compound words such as
“optionally substituted alkyl” or “alkylamino” refers to straight chain, branched chain
or cyclic hydrocarbon groups having from 1 to 10 carbon atoms, preferably 1 to 6
carbon atoms, more preferably 1 to 4 carbon atoms. Illustrative of such alkyl groups
are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

35  neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. Preferred alkyl
groups are Ci.4 alkyl such as methyl or ethyl and C;.¢ cycloalkyl such as cyclopropyl.



"optionally substituted al kenyl", denotes |inear,
branched or nono- or poly-cyclic radicals having at
wo e@g3ane car bon- carbon doubl e bond of 2 to 2BCTAUbWE/001303
atons, preferably 2 to 14 carbon atons, nore
preferably 2 to 6 carbon atoms,gExanples of 5 al kenyl
radi cal s include allyl, etheny}, propenyl, butenyl,

i so-butenyl,, 3-nmethyl-2- butenyl, 1-pentenyl,

cycl opent eny IT,ﬁe ie-%tahﬁ?Pylc )‘llé‘i’cg‘ﬁﬁ'ﬁf %11‘?9$ or T-(i‘?\é?Pé’H’j}‘ll words such as

1;- hﬁptiimyllly suhsﬁflit@hﬂkﬁlylyt derotésdjptean prancBedh@phenvy lor poly-cyclic

-Qcte . C ooct en 1- none -

L e ORGSR con s,

1, praferabladi terly carbbp3tays; mmpe prefetldsi?i to 6 carbon atoms. Examples of

1, b P an 5 h-@n 2-
>, JROBAFRNEDY el EX ANpah g0 ARty 2
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35  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
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For example, Artiodactyla comprises approximately 150 living species
30 distributed through nine families: pigs (Suidae), peccaries (Tayassuidae),
hippopotamuses (Hippopotamidae), camels (Camelidae), chevrotains (Tragulidae),
giraffes and okapi (Giraffidae), deer (Cervidae), pronghorn (Antilocapridae), and cattle,
sheep, goats and antelope (Bovidae). Many of these animals are used as feed animals in
various countries. More importantly, many of the economically important animals such
35  as goats, sheep, cattle and pigs have very similar biology and share high degrees of

genomic homology.
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acceptable solvent, suspending agent or vehicle for delivering the compound of formula
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30  manner of administration in mind. Bach carrier must be pharmaceutically “acceptable”

in the sense of being compatible with other ingredients of the composition and non
injurious to the subject.
The compound of formula I or I may be administered orally, topically,
or parenterally in dosage unit formulations containing conventional non-toxic
35  pharmaceutically acceptable carriers, adjuvants, and vehicles. The term parenteral as
used herein includes subcutaneous injections, aerosol for administration to lungs or
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agent useful in the method of the invention can be administered, for in vivo application,
parenterally by injection or by gradual perfusion over time independently or together.
Administration may be intravenously, intraarterial, intraperitoneally, intramuscularly,

35  subcutaneously, intracavity, transdermally or infusion by, for example, osmotic pump.
For in vitro studies the agents may be added or dissolved in an appropriate biologically
acceptable buffer and added to a cell or tissue.
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administration. For example, a formulation intended for oral administration to humans
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One of the most common approaches to 3H-quinazolin-4-one derivatives is via

35  substituted 2-aminobenzamides. The 2-aminobenzamides may be accessed via two
different approaches (Scheme 3). For example, a 2-nitrobenzoic acid 3A is first
converted into the corresponding anthranilic acid 3B. In the presence of amine and an
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4,6-dichloro-2-nitrobenzoic acid (4E). Subsequent base hydrolysis of 4E gives the 2-

nitrobenzoic acid 4F. All steps proceed in high yields (about 90%).
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*orepared according to Golstein and Schaaf, Helv. Chim. Acta, 1957, 57(23), 132
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20 treated with an amine in the presence of an activating agent such as CDI. This provides
the corresponding nitrobenzamide which, under reducing conditions, gives the
aminobenzamide. Subsequent treatment of the aminobenzamide with refluxing
formamide produces the 3H-quinazolin-4-one. The 3H-quinazolin-4-one is then
deprotonated with a base such as NaH and treated with an appropriate alkyl halide.
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2,3-Disubstituted-8-hydroxy-3 H-quinazolin-4-ones may also be synthesised via
the route shown in Scheme 8. Hence, a 2-amino-3N-(substituted)benzamide is treated
with the appropriate carboxylic acid such as Boc-protected glycine. Subsequent
dehydration with sodium methoxide (see Lee and coworkers, J. Med. Chem., 1995, 38,
3547) produces the desired analog.

Scheme 8
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formam de produces the 3H qui nazolin-4-one. The
3H qui nazolin-4-one is then deprotonated with a base
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quickagRll i n-4-one (see for exanple: Tani and coworkers,
J Med. Chem, 1979, 22, 95). Further el aboration of
the 2-chloronethyl derivative into a range of

2 s ubst i t ut edrherfelidwying dempwatds weese pEpgred by the methods described in

A A SRR O PR mage o

t helﬂexdd@m -quinoxedise (BINg %ﬂaélha@mymhowl 5)ar {.8efihydroxy-

ﬁ)‘ﬁ%ﬁﬁ% éﬁ@&dlﬂl gﬁﬁro%y%cﬁ{&lﬁ%%j *éﬁﬁ%dl}l_gﬁbi}ﬂ%éfﬁﬁ 2(1H)-,

CI quinoxpfipone (B1 Y. The fojlpwing cprqgogjqisdqsrasplgped @m@er@aﬂy 8-

0 RIviro:dRqdinkzoNe WA1), 4-hydroxy-phenazine (F1), 4,10-phenanthrolin-5-ol (D2),
4,7-phenanthrolin-5,6-diol (D3) and 8-hydroxy-2-methyl-4(3H)-quinazolinone (1).
Amines: ethylamine, histamine, 2-(2-aminoethyl)pyridine, 2-(2-
methylaminoethyl)pyridine; aldehydes: 4-imidazolecarboxaldehyde, 2-
thiazolecarboxaldehyde and 2-pyridinecarboxaldehyde, azoles: pyrazole, imidazole,
methylimidazole and 1H-1,2,3-triazole, boronic acids: phenylboronic acid, 2-
(trifluoromethyl)phenylboronic acid, 2-methoxyphenylboronic acid, o-tolylboronic
acid, 2-fluorophenylboronic acid, 3-methoxyphenylboronic acid, 4-
methoxyphenylboronic acid, m-tolylboronic acid, 3,5-difluorophenylboronic acid, 2,4-
difluorophenylboronic acid, 3-thiopheneboronic acid, 3-fluorophenylboronic acid and
4-fluorophenylboronic acid; and organozinc reagents: 2-pyridylzinc bromide, 2-
(methylthio)phenylzinc iodide, 2-(ethoxycarbonyl)phenylzinc iodide and 6-
methylpyridylzinc bromide (0.5 M solution in THF) were commercially available
(Aldrich). 3-Pyridylboronic acid was purchased from Frontier Scientific. 2~
Aminomethylthiazole was prepared according to the literature.”® Solvents were
analytical grade and used as supplied. THF was distilled from sodium and
benzophenone under argon. 'H NMR spectra (3, relative to TMS) were recorded on a
Varian Unity 300 spectrometer unless otherwise indicated; J-Values are given in hertz.
Mass spectral data were recorded on a Micromass Quattro Il mass spectrometer.

The synthesis of derivatives of 6 classes of compounds: 8-hydroxy-
quinazoline, 8-hydroxy-quinoxaline, 8-hydroxy-cinnoline, 4,7(4,10)-phenanthrolin-5-
ol, 4-hydroxy-acridine and 6-hydroxy-phenazine, is described in Part A, B, C, D, E and
F, respectively.
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DER: further derivatives via substitution at the 2- (chloro/cyano) position
ta a subject in need thereof, as shown in CHARTS A1 - A4, 5-Position
was also halogen-substituted (as shown on this CHART)
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Scheme Al

8-Hydroxy-2-methyl-4(3H)-quinazolinone (0.01 mol) and phosphorus
oxychloride (10 mL) were heated under reflux for 30 min. The excess phosphorus
oxychloride was removed under reduce pressure and the residue was added to a mixture
of ice (50 g) and water (50ml), and the pH adjusted to 6 (aqueous ammonia). 4-Chloro-
8-hydroxy-2-methyl-quinazoline (A2) was isolated via filtration.

Preparation of 8-Hydroxy-2-methyl-quinazoline (A3) (Scheme Al)

4-Chloro-8-hydroxy-2-methyl-quinazoline (0.01 mol) was treated with
hydriodic acid (100 mL; freshly distilled from red phosphorus) according to the method
described® in the literature. This provided 8-hydroxy-2-methyl-quinazoline (A3) as a
solid.

Preparation of 8-Hydroxy-quinazoline-2-carboxaldehyde (2) (Scheme A2)

NN NN ~N
N/)\Me @N\/ CHO Q\/N\//\
OH OH NHR
2

A3 A4 - A7

Scheme A2

A solution of 8-hydroxy-2-methyl-quinazoline (A3) (5§ mmol) in dioxane
(10 mL) was added dropwise over 3 h into a stirred mixture of SeO, (8.8 mmol) in
dioxane (30 mL) at 50°C. The resulting mixture was then heated at 80°C for 16 h,
allowed to cool, and the solids filtered off. The filtrate was concentrated and purified
via column chromatography on silica (dichloromethane/MeOH, 40:1). This afforded 8-
hydroxy-quinazoline-2-carboxaldehyde (2) as a solid.
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5 A bt 8-hydroxy-quinoxaline-2-carboxaldehyde (1 mmol) and ethylamine (1 mmol) in
dichloromethane (10 mL). The mixture was left to stir at RT for 16 h, neutralized
(aqueous NaHCO;), and concentrated. The residue, after column chromatography on
silica, afforded A4.

In a similar fashion, reductive amination of 2 with amines: histamine
gave A5, 2-(2-aminoethyl)pyridine gave A6, 2-(2-methylaminoethyl)pyridine gave A7.

Preparation of 8-hydroxy-quinazoline-2-carboxaldehyde Oximes (A8 — A9)

(Scheme A3)
G, — QO
~ ~
N~ cHo N,
OH OH N

2 A8 - A9
Scheme A3

A mixture of 8-hydroxy-quinazoline-2-carboxaldehyde (2) (1 mmol),
NaOAc (2 mmol), hydroxylamine hydrochloride (1.5 mmol) and water (10 mL) was
heated at 100 °C for 15 min. The precipitate was isolated by filtration. This provided 8-
hydroxy-quinazoline-2-carboxaldehyde oxime (A8) as a solid.

The reaction, repeated using 2 with methoxylamine hydrochloride in
pyridine, gave A9.

Preparation of 8-Hydroxy-2-methylamine-quinazoline (A10) (Scheme A4)
N <N
— —_— P
CLL L
OH N
A8

OH NH.
~OH 2
A10

Scheme A4

A solution of the 2-carboxylic acid oxime (1 mmol) in MeOH (20 mL)
was treated under hydrogenolysis conditions (atmospheric Hj, 10% Pd/C) for 16 h. The
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Scheme A5

To a stirring mixture of 8—methoxy-4(3H)-quinazolinones(3) (0.05 mol)
and THF (100 mL) was added iodomethane (0.1 mol), tetrabutylammonium bromide
(100 mg) and aqueous NaOH (prepared from 7.55 g of NaOH in 20 mL H>O). After 16
h at 40 °C, the mixture was concentrated and the remaining residue partitioned between
H,0 and dichloromethane (1:1, 200 mL). The organic layer was washed with brine,
dried and concentrated. Column purification gave 4,8-dimethoxy-quinazoline (4).

To a stirred solution of 4 (40 mmol) in CHCl; (200 mL) at 0 °C was
added m-chloroperbenzoic acid (44 mmol) portionwise over 10 min. After a further 30
min at 0°C, the mixture was allowed to warm to RT over 30 min and then concentrated
to dryness. To the remaining residue was added ethyl acetate and 1 N NaHCOs (1:1,
200 mL); the layers were separated and the organic layer was dried (Na;SOy), and
concentrated. This provided the N-oxide 5.
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acid (A1) ( Sgh@i@c%):xyl&arbodiimide (1 mmol) was added to a stirred solution

of 1-hydroxybenzotriazole hydrate (1 mmol) and 4,8-dihydroxy-quinazoline-2-
carboxylic acid (A11) (1 mmol) in DMF and dichloromethane (1:1, 10 mL). After 30
min, histamine (1 mmol) was added and the mixture stirred at RT for a further 16 h.
The volatiles were then removed in vacuo and the remaining residue gave, after
purification by column chromatography on silica (ethyl acetate/i-PrOH/2 N NH4OH,
6:2:1), 4,8-dihydroxy-quinazoline-2-carboxylic acid[2-(1H-imidazol-4-yl)-ethyl-amide
(A12).

The above reaction was repeated using amines with A11: 2-(2-
aminoethyl)pyridine gave A13, 2-(aminomethyl)pyridine gave A14, 2-aminothiazole
gave Al5, 2-aminophenol gave A16, 1,2-phenylenediamine gave A17.

Preparation of 8-Hydroxy-quinazoline-2-carboxylic acid amides (A18 - A23)
(Scheme 5)

The 4-hydroxy-compound (A12) (1.2 mmol) and phosphorus
oxychloride (4 mL) were heated under reflux for 15 min and allowed to cool. Ice (50 g)
was added and the mixture basified with aqueous ammonia. The mixture was exiracted -
with dichloromethane (20 mL x 3), the extracts combined, dried, and concentrated. This
provided the corresponding 4-chloro-compound 7.

To a stirred mixture of p-toluenesulfonhydrazide (Aldrich, 2 mmol) in
CHCI; (10 mL) at 50 °C was added portionwise over 10 min, the 4-chloro-compound 7
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2-Bromopropane (9 mmol) was added to a stirred mixture of 4-chloro-8-
hydroxy-2-methyl-quinazoline (A2) (6 mmol), K,CO; (24 mmol) and DMSO (20 mL).
After 16 h at RT, saturated NH,C1 (20 mL) was added and the mixture extracted with
dichloromethane (20 mL x 3). The extracts were combined and concentrated. Diethyl
ether (100 mL) was added to the residue and the resulting mixture washed successively
with 2 N NaOH, H,O and brine, and dried (Na,SO.). Solvent removal afforded 4-
chloro-8-isopropoxy-2-methyl-quinazoline (35) as a solid.

To a stirred mixture of 4-chloro-8-isopropoxy-2-methyl-quinazoline (35)

25  (0.58 mmol), phenylboronic acid (0.62 mmol), 2 N Na,CO; (7.2 mL), EtOH (1.2 mL)

and benzene (6 mL) was added, under a blanket of argon, PA(PPhs)s (20 mg). The
mixture was stirred under reflux for 16 h, cooled, and concentrated. Subsequent column
chromatography (ethyl acetate/hexane) provided 8-isopropoxy-2-methyl-4-phenyl-

quinazoline (36) as a solid.

30 To a stirred solution of 8-isopropoxy-2-methyl-4-phenyl-quinazoline

(36) (0.34 mmol) in dichloromethane (2 mL) at 78 °C was added BCl; (1.36 mL of a 1
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C, @pfokrquilihxdline S0 ERb@eEntbEbE 4-chloride 50 with phenylboronic acid as
described in Example 9 gave, after de-O-methylation with BBr3, the 4-phenyl derivative
A38. The coupling reaction of 50 was repeated using a range of boronic acids: 2-
(trifluoromethyl)phenylboronic acid, 2-methoxyphenylboronic acid, o-tolylboronic
25  acid, 2-fluorophenylboronic acid, 3-methoxyphenylboronic acid, 4-
methoxyphenylboronic acid, m-tolylboronic acid, 3,5-difluorophenylboronic acid, 2,4~
difluorophenylboronic acid, 3-thiopheneboronic acid, 3-fluorophenylboronic acid, 4-
fluorophenylboronic acid and 3-pyridylboronic acid gave 51 - 64; and subsequent
cleavage of the methyl ether with BBr; gave the 4-aryl(or heterocyclic)-8-hydroxy-
30 quinazolines A39 — AS1.
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procedure After 3 h ice 100 g) a mL) was added, the mixture basified
with aqueous ammonia, extracted with dichloromethane, and the extracts dried. Solvent
removal gave the 5-chloro-compound AS2.
10
Preparation of 5-Chloro-8-hydroxy-7-iodo-quinazoline (A53) (Scheme AS8)

5-Chloro-8-hydroxy-quinazoline (10 mmol) was added to a stirred
solution of IC1 (12 mmol) in concentrated HC1 (10 mL).® After 5 min, the precipitate
15  was isolated via filtration, washed successively with H,O, saturated sodium thiosulfate
and H,0, and dried. This provided 5-chloro-8-hydroxy-7-iodo-quinazoline (AS3) as a
solid.

Preparation of 7-Aryl(or heterocyclic)-5-chloro-8-hydroxy-quinazolines (A54 —
20  A67) (Scheme AS8)
The 8-hydroxy-compound A53 was converted into the corresponding
isopropyl ether 65 using 2-bromopropane according to the method as described in

Example 9.
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and drying gave 7-chloro-8-hydroxy-quinazoline (A69).

25

Preparation of 7-Chloro-8-hydroxy-5-iodo-quinazoline (A70) (Scheme A9)

To a solution of 7-chloro-8-hydroxy-quinazoline (A69) (0.1 mol) and
potassium acetate (0.15 mol) in MeOH and H,O (19:1, 250 mL) was added, over 30
30  min, a solution of iodine (0.095 mol) in MeOH and H,O (19:1, 350 mL). The mixture
was then heated under reflux for 15 min, cooled and H,O (400 mL) was added. The
precipitate was isolated by filtration, washed with saturated sodium thiosulfate and
H,0, and dried. This provided 7-chloro-8-hydroxy-5-iodo-quinazoline (A70) as a solid.
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AR ) (Schene

5 Chl or 0- 8- hydr oxy- 7-1 odo- qui nazol i ne
A8) 5-Chl or o- 8- hydr oxy-qui nazol i ne (10

added tp a stirred soliution of ICl (12 Dl ) in

conce iteg HCl (10 p Hfter 5 mn XN

preci g te)ls—was i via—fi+tra @} Jhashed—=
SUCG%SS‘VeWy Wi th HQO satlur at ed sodFUn1 hitbsul f at e

and H2G™ and dri ed. Th|°s provi ded

5- chl or gw8- hydr oxy- 7- L odo- qui nazol i ne (A‘o\s) as a AT1-AB4
solid. Preparation of 7sAryl (or 81-94

het erocycl i c)-5-chl or o- 8- hydr oxy- qui nazol i nes (A54 -
20 A67) (Schene A8) The 8-hy LOXY - npound A53 was
converted into the correspo i Aﬁgopropyl et her 65
usi ng 2-bronopropane according to the nmethod as

described in dﬁ%@ﬂ'ﬁ% & 5tge uﬁﬁ@gﬁ%ﬁéﬁr&)@é %r?lljxample 9, treatment of 5-chloro-

PCT/ AU2003/ 0
5- ShiodpB-iRopropexysquiserotiop (50)- with A zenae iof Borei)acids: phenylboronic
ac cR{db Nifluoromethyl)phenylboronic acid, 2-methoxyphenylboronic acid, o-
10 tolylboronic acid, 2-fluorophenylboronic acid, 3-methoxyphenylboronic acid, 4-
methoxyphenylboronic acid, m-tolylboronic acid, 3,5-difluorophenylboronic acid, 2,4~
difluorophenylboronic acid, 3-thiopheneboronic acid, 3-fluorophenylboronic acid, 4-

fluorophenylboronic acid and 3-pyridylboronic acid gave 81 - 94; and subsequent

5

cleavage of the 8-isopropoxy group with BCls;, gave A71 — A84.

15
Preparation of 2-Chloro-4,8-dimethoxy-quinoxaline (96) (Scheme A11)
OMe OMe OMe
SN
) /g N/)\CI
oMe & OMe OMe
5 95 96
Scheme A1l

20

Acy0 (6 mL) was added to a stirred mixture of the N-oxide 5 (10 mmol)
and dichloromethane (10 mL). The solvent was then removed iz vacuo and the resulting
solution heated under reflux for 1 h, cooled, and concentrated. The remaining residue
was washed with diethyl ether (10 mL x 2). This provided 4,8-dimethoxy-2(1H)-

25  quinazolinone (95) as a solid.



to the nmethod described in Exanple 9, with a range of

boroni ¢ aci ds: phenyl boronic acid,
wQ@2qo08fibuor onet hyl ) phenyl bor oni ¢ aci d, PCT/AU2003/001303

2- met hoxyphenyl boroni ¢ acid, o- tolyl boronic acid,

2-fl uor ophenyl boroni c aci d, S-ngthoxyphenylboronic

acid, 45 nethoxyphenylboronrc cid n}tolylboronic

acid, 3,5-difluorophenyl boronic aci

d| fI uor ophenyliressmenti o %ﬂ@etwrﬁ(bﬁhéﬂ@ﬁél@ﬁp%@éé (Ymmol) with
eﬁﬁ%&y&mﬁng 180) dhd smdhldupsrlih eepkdieg @nEample 8
aC|d d i&; 8@%&@5@ ronic acid gave 66 - 79; and
su@!%‘é’ 8 of the 8- i sopropoxy group with
BC13 gave A54 - A79. 10 Preparation of
or 0-.8-h [ zoI
51 Teppation gt & AHCEHPIE A B g R Rt p TS 409
A9 (S¢hemnd¥i2)oxy- qui nazoline (Al) (0.1 nmol) and
concentrated sulfuric acid (50 nL) were heated at 100

C foroMs h, and allo to cool. The s@ution was then
s INIy added m. of cold ;rhe resultl Y
o pilt at e—wels Vi a—frl NN
“émoc‘drl ed. T |s pr vr—d%d t he -SLN RaCI d A6 | R
SOMS solid. To a ¥firre xture of°'5-sul ic acid

A68 (.09 nol) and HEO'1 225 20 nl) Ake®added KOH ~ A9%9-Al12
(0.25 nol) and NaOCl (230 nL of a solution containing
10-13% avail abl e chlorine). fte}ﬂzl 5 h at RT, the

sol uti on was passed through ZIeurm of Anberlite

I R-120(H) resin. The effl uent concentrat ed to 20 nL.

1gfcetone (20 n&%co‘f@ﬁ% td tﬁ@g cﬁ:@&‘lﬁg g?é’ii‘i’oﬁsﬂﬁdd%ﬁéédﬁh'lﬁﬁﬁple 9, coupling
i sol at ed b% tratton ubsequent .washin

ac eqfahﬁg?. chlegide 29i(%d nggq]é with boromc acids: pheny gfboromc acid, 2-
fﬁ{&oﬁe gl%ﬁ)ﬁ%%rﬁ@z&ﬂ |Zﬂﬁle{hﬁﬁﬁ)hen?ﬁ)ofEfrﬁpaﬁ(atd-t@tylboromc

Iat_?r 0- rox¥ ‘#1% UI n %]\x?ne A70 (Scherre
A9)a°1F13 Cracy P AL AT i ne
( AGRthé eﬂj&bbroﬁﬂ)damd) M—MBmmnacaeidaB S- dlﬂudlﬁphm‘ly)bqrmmc acid, 2,4-

T
( 19ﬂﬂnr01$fﬁ®ylbb)0mc? mad and3-pyedyiberoniseasicheaye 8d -JABegnd subsequent
;ggélgagaggafaé ST netfi AR WABEE Q S0BsTLAogas added.

cipitate was isolated by filtration, washed
wth saturated sodiumthiosulfate and H20 and dri ed.

Thi prdpapaticlesk - Aqrsai &FﬂetSrd& yélic)8yhyatroggiauipszoiae(Scheme A12)
0(5A70) as a So% FtVQ tggp e(lg?tl t}lG%f -hy éx@u%%?%uggslﬁﬁé” A98 with

1 Preparati
het gliosphsrtis 6yychioridep pae&emsd}fmﬁwdmudmdll‘im@&,(adwqrdmg to the

A8 4?1’16{1’158 premfouAﬁp described in Example 6, provided the 2-aryl(or heterocyclic)-8-
hydroxy-quinazolines A99 — A112.



RR I INN rN rN~C C CONC NOH0O0OOH A70
A71 71 - A84 80 81 -94 5 Schene A0 According to the

woredohosiiidescri bed in Exanple 9, treatnent of 5SPChAUe@®3/001303

7-io0do- 8-i sopropoxy-qui nazoline (80), wth a range of
boroni ¢ aci ds: phenyl boronic_ id,
2 (trlfluoronethyl)phenylboronlc aC|d

thox e 0. 10 tol i,d,

5 FrboratRe Lriotlrr s mefaty-eibents thak Gelhe Ala)
aC|d 4- et hoxyphenyl boroni c acid, n}tolylboronic
aci ?- dlfluoraw-4~ylboron|c ity 2, 4-
dl{i:H?; heny#bor 4écrd——3*t nh ghebe%eﬁvcig!ldJ\
3 quonphenbeoro |d“aC|d 4- fluorophenyl bor o |c
aci ®"and 3- pyri dyl¥6roni ¢ acid géW@‘Bl - 94; an
subsedlient cl eavagé'of the 8-isopr'#poxy group w th
BC13, gave A71 - A84. 15 Preparation of
2- Chl or o- 4, 8- di net hoxy- qui noxal i ne (96) (Schene Alll)

O O O NV ~-N 10/ NC O Owe 0 OB H 5 95 96
Schene Al 20 Ac20 (6 nL) was added to a stirred

m xture of the N-IdéNS (10 and SN
di chl or onet hane (% NM;I'he sol’ Jthen NHMe

: ultn@g sol ut L,an he@ted undey,,
reflux for 1 h, ce@.eds and concenistad ed. The 114
remai ni ng resi due was washed with diethyl ether (10
mL x 2). This provided 4, 8-dinmethoxy-2(IH 25
qui nazol i none (95) as a solid. WO 2004/031161

5 PCT/ AU2003/ 0013063 - 52  Tr eqspppY 19f
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4, 8- di net hoxy- 2( 1H) - qui nazol 1 none (95) (5 mMmol) with

According to the procedure previously described in Example 6, 8-
hydroxy-quinazoline (A1) (20 mmol) and iodomethane gave 8-methoxy-quinazoline
(111). 8-Methoxy-quinazoline (111) (10 mmol) was then treated with m-
chloroperbenzoic acid which gave the N-oxide 112. Subsequent treatment of the N-

oxide 112 with Ac,O and phosphorus oxychloride according to Example 14 afforded 2-

chloro-8-methoxy-quinazoline (113).

Preparation of 2-[(/V’-methyl)-heterocyclic]-8-hydroxy-quinazolines (A113 — A116)

(Scheme A13)

A solution of 2-chloro-8-methoxy-quinazoline (113) (10 mmol) in

pyridine (10 mL) was added methylamine hydrochloride (Aldrich, 15 mmol). After 16 h

at RT, the mixture was concentrated in vacuo. Subsequent column purification of the
residue gave the 2-(N’-methyl)-compound 114.

Amination of 114 (1 mmol) with 2-bromopyridine (1.2 mmol) in the
presence of [Pdy(dba);] and DPPP according to the method described'! in the literature,

provided 8-methoxy-2-[(NV’-pyridyl)methyl)-quinazoline (115). Subsequent treatment of

115 with BBr; (Example 6) afforded the 8-hydroxy-quinazoline derivative A113.
Amination of 114 was repeated using a range of 2-bromo-substituted
heterocyclics: 2-bromothiazole, 4-bromo-1H-imidazole and 4-bromo-1-



phosphorus oxychloride (20 nL) and standard workup

according to Exanple 8 provided the 2-chloride 96. 5
w@e@pasati on of 2- Aryl (or PCT/AU2003/001303

het er ocycl i c) -4, 8-di hydr oxy- qui nazol i nes (A85 - A98)

(Scheme Al2) oM Ove OH / | N 4\ I / N/ N\ \

(:~Nlcl -Z N\ ~~-RN--N - Ove "7 OHR OH/ 96

97 -110 A85-A98 A99 - All2 Schene Al2 10 Acﬁording ho hvi

t hengshyliredarcle phishirsefsd HbscHi8pap! subsiapgniAleavage Of the O-methy

COlég{elngthE]ﬁnté‘@e%ﬂthOA]m 96 (0.1 mml) with boronic

aci ds: phenyl'boronic acid, 2-

(trlfluoronethyl)phenylboronic aci d,

2- rirepavation TS, BDiamino-8hydioxp-quin adoline (h117) (Sdtiethe Al4)

2-fl uorophenyl boroni c acid, 3-nethoxyphenyl boronic

acid, 4- nethoxyphenyl boronic acid, in-tolyl boronic

acid, 3,5-difluorophenylboronic acid, g,4 15 NHCOR
d|fluorop enyl bor oni c .CIO 3- thlophe bbo onlc aci d, N
3-fl ud eyl bargni ¢ d\ 4__LLuoroEE;ny boroni c )
aci d angSgyri dyl bgrow aqu d gaven9T ’ﬂ angbcHN N
subsequgnt cl eavage ofgut he 8- 0- net hyl oet her with OH
BBr3, gavwg A85 - A98. Ppeparation of 2-4ryl (or A118 - A119

heterocyclic)-8-hydroxy-quing§%Iip@ (Scheme A12) 20
Sequential treatnent of the K fy-corrpounds A85 -
A98 wi th phosphorus oxychl ori de,

p- tol uenesul f’PJ‘F Besc&ﬁ&bﬁg& wélgﬁﬁquﬁ%ggﬁjj (1A% &ngtntﬂ@cetlc acid

t hod
r2TE a(rlgﬁ Ug)%gaéz ¥ 8alitéon e nifgdeishd- @@@5%41@% Igm@é@‘i mL), keeping
10A1 186 1 e%Q“QIAe/ &W @@ °(E’ Qgﬂte‘}lizl@%’é 901388 0-conmpdund 119 was isolated by

Prepar at'i on hoxy- qui nazol i ne (113)
(SC OIAMSN‘WWHZ %nqdfr@d\N~\NCI OH OVve OMe
Ove Al 111 H&oididlysi¥ df thé\s /7-dilNtrbNuinpouhd- N (N4§Hive!) in MeOH

(200 mL) in the presence of platinum oxide gave, after filtration to remove solids and
concentration, 5,7-diamino-8-hydroxy-quinazoline (A117).
15
Preparation of 5,7-Diacylamino-8-hydroxy-quinazolines (A118 — A119)
(Scheme A14)

Acetic acid (2 mmol) and CDI (2.2 mmol) were heated under reflux in
20  dry THF (10 mL) for 1 h. 5,7-Diamino-8-hydroxy-quinazoline (A117) (2 mmol) was
added and the mixture heated under reflux for 16 h. Removal of volatiles in vacuo and
subsequent column chromatography of the resulting residue provided 5,7-

desacetamido-8-hydroxy-quinazoline (A118).
Tn a similar fashion, treatment of 5,7-diamino-8-hydroxy-quinazoline

25  (A117) with benzoic acid provided 5,7-dibenzoylamido-8-hydroxy-quinazoline (A119).



R = heterocyclic \ | OHR O R Ov Al113-Al116 115-118
114 5 Schene A13 According to the procedure previously
walemanstied i n Exanpl e 6, 8- hydroxy-qui nazol i neC1/AlU2003/001303
(20 mmol ) and i odonet hane gave 8- net hoxy-qui nazoline
(111). 8-N®thoxy-quinazoline_(%éll (10 mml ) was then
treated with m 10 chl oroperbenzoic acid which gave the
N-oxi de 112. Subsequent treatnment of th de 1

wi Prepration of 2 rfb$-G§IY&€97é¥TﬂBHaa%‘1%Fc@b‘%? &3 eAT5)
Exanpl e 14 afforded 2- chl oro- 8- net hoxy- qU|nazoI|ne
(113). Preparation of

2-[ (N -met hyl ) ohet erocycl i c] - 8Mydr oxy- qui nazéM nes

(Al 13 - Al_16) 15 (Schenp~Ai]) A sol uti N

2-chl oro-8 ho} y-qai-naz-e 113) 26 AN we
pyridi ne (I& s added Yethyldm ne hydriocH orli de
(Aldrich, 1mwemol). After 18%h at® RT, the ‘?‘Y‘Fxture was
concentrated ir vacuo. Subsequfht col um purlflcatlon

of the 20 residue gave the 2-(N -nethyl)- conpgund 114.

Am nation of 114 (1 nmol) w thY 2-bronopyridin

(1.2

nmmol) in the presence of [Pd2(odba) 3] and DPPPoH

according to the nethod des d) I inth
literature, provided . P
8- nmet hoxy-2-[ (N - pyridyl) netjhy Nﬁ-\q{m nazolin N1

~N

Me

Subsequent treatment of 25015 wicth BBr3 (8xanple 6)
af forded t he 8-hydroxy- qU|nazo¢|ne derivative 13.

Am nation of 114 was repeated

sing a range of

2- brono-substituted heterocyclics 2- br onot hi zole

4-brono-| Him dazol e and

;1 WD 2004
PCT/ AU2003/ 001303 - | Li ni,dazol e ch, Me
provided 116 - 118; and sub eqU cl eavageyofN't

O-nmethyl ether with BBr3, @év é AR14 - AL1EM S
Preparation of 5,7-D am no- rox¥-qU| nazol i ne

(Al'17) (Scheme Al4) 5 NO

JN I CN-~- OH

O N NHZN NI ROCHN OH OH CH AI 119 All17 Al118-Al119

Scherme Al4 To | utian qf 8- i Z '- .

500. 05 nol ) i nMEtREmeEEIg brp i (:er gt 305510 if ety cther,
sol uf Inﬁﬁolewa@ i dddaireypiide {ro aStmmd golmtmnmfeﬁ O lam0¢1) ipZg:thyl ether
) cloifﬁ)e;&'_']g °C. The resulting solution was allowed to warm to RT over 2 h and
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stirred at RT for a further 4 h. The reaction mixture was then quenched with saturated
NH,C] and extracted with ethyl acetate (10 mL x 3), the extracts combined, dried and

concentrated to provide 120.
Treatment of 120 with BBr; (Example 6) gave A120.

Preparation of 2-Acetyl-8-hydroxy-quinazoline (A121) (Scheme A15)
Successive treatment of A120 with phosphorus oxychloride, p-
toluenesulphonhydrazide and Na,CO3 (Example 6) gave A121.

Preparation of 2-S-Acetyl-4,8-dihydroxy-quinazoline (A122) (Scheme Al5)

A solution of 120 (1 mmol) and Lawesson’s reagent (0.7 mmol) in THF
(10 mL) was heated under reflux for 16 h and allowed to cool. Concentration and
subsequent column chromatography of the residue gave 121. Treatment of 121 with
BBr; (Example 6) gave A122,



wowr®hmestiied t h H20,
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10 the tenperature below 30 T. After 2 h, the
5,7-dinitro-conpound 119 was isolated by filtration,

5, 7-dinitro-conpound 119 (0.045 nol) in MeOH (200 ni)
in the presence of platinum gxiage_gave, after
filtration to renove solids an concentration,

5, 7- di am no- 8- hydr oxy- qui nazol i ne (A117). 15
Preparation of 5,7-D acyl am no- 8- hydroxy-qui nazol i nes

&A)Ilﬂp( ar;ﬁl;ﬂ F 2-4- ﬁ@&glre-ht‘yﬂﬂbxyéqemum?tly @1¢2) mbme ang)H -
. wer.e e U X
(10 nL) for FLHCGS%V%J&%}%H‘.’?P%%F% %058{}?1?%% C%?Fé’ &P

( Atdldgnes@lphoaiiyiraziate and dhe@Oa (Ikatipde 6 gavardd 2Beat ed

under reflux for 16 h. Renoval of volatiles in vacuo

and subsequent col um chr omat ographx of the resulting
r esBrgp:grapnog\qf §ddiydroxy-quinazoline-2-urea (A124) (Scheme A16)
desacet am do- 8- hydr oxy qui nazoline (Al 18). In a

Si f,ashi on, ment of Y
5, am no_8_,hy xy qU| nazol Zi(AlllL )\
ben Ol d prov de NH

5, 7- Qﬂ'uebenzoyl am deveg- hydr oxy-unWazW ( A119%Ve W\
2004/ 03%161 PCT/ AU2@R@3/ 001303 - &5 Preparati orn2of

2- Acetyl - 4, 8-di hydr oxy-qui nazol i ng (A120) (Sche Al5)
o O OV yMe "Me NjlIIIf N OVEOVEOO!QES
120 121 6 OHOH Me N(Me OH O S A120 A122 Ve
NVe Y OHOOHS Al21 Al123 S Nt it N

N/)\NH @(N\/)\NH
OH )\NHZ OH S)'\NHZ

o
A124 A125

Scheme A16

The 2-chloride 113 was converted into the amine 122 according to
standard Chichibabin reaction conditions. The 2-amine 122 (1 mmol) and isocyanate (1
mmol) in dry CHCl; (10 mL) were then heated under reflux for 16 h. This gave, after

filtration, the urea derivative 123. Treatment of 123 with BBr; gave A124.

Preparation of 8-Hydroxy-quinazoline-2-thiourea (A125) (Scheme A16)

The 2-urea derivative 123 (1 mmol) and Lawesson’s reagent (0.7 mmol)
in THF (10 mL) was heated under reflux for 16 h, allowed to cool and concentrated.
Subsequent column purification on silica gave 124. Treatment of 124 with BBrs3,

according to Example 6, then provided A12S5.

and dried. Hydrogenol ysi s of petyau2003/001303



5 Met hyl magnesi um bromide (1.2 nL of a 3 Msolution in

diethyl ether, 3.5 mmol) was added dropwi se into a
watioroedesol ution of 6 (0.6 mmol) in diethyl eptiEAU2003001303

L) at -15 T. The resulting solution was allowed to

warmto RT over 2 h and stir_rgc} at RT for a further 4

h. The reaction m xture was thén quenched with

saturated NH4C and extracted wiith ethyl acet (10

L Breparation of dsd qylamidocdiprasy-awipazadn Yin i 2187 cheme A17)
concentrated to provide 120. Treatnent of 120 with

BBr3 (Exanple 6) gave A120. Preparation of

2- Acet yl - 8- hydrayyxqui nazol i 21) (Sch R)
Successive tr =® el of —AR2 t hlphosphor Py
oxychl ori de, p 15 Yolfenesul phorthydiazi de and Na2

d
(Exanpl e 6) gav®©A121. Prepar@fio ’ OMe 7Ry
2-S- Acet yl - 4, 8- di By dr oxy- qui nazefé ne (A122) (Gohene
Al5) A solution of 120 (1 nmol ), and Lawesson' s| reagent
(0.7 mmol) in THE 20 (10 niL) s heat ed underLrefI ux
for 16 h and allowed to cool. ncentration an

subsequent col um chr omat ogr aplyyxQf the resi Xgave
121. Treatnent of 121 with 3'60\Exanpl e a
A122. WD 2004/ 031161 PCT/ AU2003/01%03 - 56] ™

NH
Preparati on of 2-S-Acetyl -8-hYUdrogy—gui nazol The (sﬁ%_rza)
(Schenme Al5) Successive treabmenizzof Al22 wi2s 29
phosphorus oxychl oride, p- t@lugpesyl phonhydrazi de and
Na2CO3 (Exanpl e 6) gave Al123. 5 Preparation of
8- Hydr oxy- qui nazol i ne-2-urea (Al24) (Schene Al6)
5(?: 0" N-Tci NTHY 2-niNeld 200wl abl/1 Mekd Giviter Gidd SRR oBAINR Ac,O gave

O D oic A 550 A6 dkosgaus reatmant of 125 aid 126 wifd BB,
2- (Exampked) pldidudsATdomndrABd. i nto t he anmi ne 122

according to standard Chichi babin reaction

conditions. The 2-am ne 122 (1 mmol) and i soc¥anate Sl
Preparation of 2-Thioacylamido-8-hydroxy-quinaxolines (A128 — A129)

10  (Scheme A17)

The acylamido compounds 125 and 126 were individually treated with
Lawesson’s reagent according to conditions previously described (Example 21), which
furnished, after standard workup, 127 and 128. Subsequent O-methyl ether cleavage
15  with BBr; then gave A128 and A129, respectively.

Preparation of 2-(acylamido)-methyl-8-hydroxy-quinazolines (A130) (Scheme

Al8)
XN SN
s
p A
OH NH, OH NHCOR
A10 A130

20
Scheme A18

Standard acylation of the amine A10 using a range of acid anhydrides
provided, after column purification, the 2-(acylamido)-methyl derivatives A130.



mmol ) in dry CHC13 (10 nL) were then heated under
reflux for 16 h. This gave, after filtration, the

waie@a/osidsi vati ve 123. Treatnment of 123 with BBrPGr/gam3/001303
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Al24. 15 Preparation of

8-Fydroxy-quinazoline-2-thiogrg@ (A125) (Schenme Al6)

The 2-urea derivative 123 (1 nftol) and Lawesson's

reagent (0.7 mmol) in THE (10 nL) was heated under

reflux for 16 h, allowed to cool and concentrated. 20
Sulpseppiation 06 24y(Amole)+8Hiyideaty-quinaoliies (A23DaWd 34P@E cheme A19)
Treatnent of 124 with BBr3, according to Exanple 6,

then proyided A125. WD 20 ﬂ-/ 031161 PCT/ \U2003/ 001303
- 57 ar/tion of N i
2- Acyl anfdo¥’8=chydr oxy- o A2 | nes & ~rAL27)

Me

(Schenme od@7) qCNI NH, - N NH NNH OVe  @=smiRberdMRrocyciic
SR 122 128 -126 127 -128 qCN-- N D .46N-- NH NH OH

OR, OHS, -R Al26 - Al127 A128 - A129 Schene Al 7 5
The 2-am ne 122 was acyl ated under standard

condi tions: Ac20 gave 125; Yséerreidé9anhydri de gave

126. Respective treatnment of 125 and 126 with BBr3

(Exanpl e 6) provided 26 and 7.. Preparatjon of
2- Thi oacyl amAd@l’%*L’Ji’ﬁPé%%r-C@GFﬂéi {%@nfo ?ﬁfpyr%@'s mmol)
10 waShbsted abéﬂ%}j(fﬁh% sty hlaﬁéld@hm AR huThscriddpddetl?4s then treated
wer e .iHdi vi du reat ed w -Lawesson' agent . .
e oarPRly St HESRASDpH Aebirg R EREPoB STy guvitioaion
21 by cohinghchrématogshbyl gaeef 2-pyrazelalnylaquinanotiki8eol (Ad31)knd
128. Subsequ = : ' E .
t hen gave Alggk aan%%%%duf%‘ggirg? iéa{?@/y. %@S%%rog‘%} iZEﬁétgyhmldazole
2- @B¢ y{1ah?.ddyiazale IsivgARFAr dP4.qui nazol i nes (A130)
(Schene A18) \ NN NN OH NH2 OH NHCOR A10 A130

Preparation of 2-Aryl(or heterocyclic)-8-hydroxy-quinazolines (A135 — A138)

(Scheme A20)

SN N NN SN

N/)\CI N//k| N/)\R N//kR
OMe OMe OH

113
129 A135 - A138

OMe

R = aryl, heteroaryl
Scheme A20

According to a literature' procedure, the 2-chloride 113 (5 mmol) was
treated with acetyl chloride and sodium iodide in AcCN. Standard workup followed by
column chromatography on silica furnished the 2-iodo-compound 129.

To a stirred solution of 129 (0.1 mmol) and PdCl,(PPh;), (5 mg) in THF
(2.5 mL) under an argon atmosphere at RT was added over 5 min 2-pyridylzinc
bromide (0.37 mL of a 0.5 M solution in THF, 0.185 mmol). After 2 h, saturated NH;C1
(5 mL) was added and the mixture extracted with dichloromethane (10 mL x 3). The
combined extracts were washed with H,O and brine, dried and concentrated. ‘
Subsequent column chromatography on silica gave 8-methoxy-2-pyrid-2-yl-
quinazoline. The 8-O-methyl ether was cleaved according to the procedure of Example
6, to give 2-(pyrid-2-yl)-8-hydroxy-quinazoline (A135).



20 Schene Al18 Standard acyl ation of the am ne Al10
using a range of acid anhydrides provided, after
wa@oedodosiipuri fi cati on, the 2-(acyl am do) - met hyl PCT/AU2003/001303

derivatives A130. WD 2004/031161 PCT/ AU2003/ 001303 -

58 Preparation of 2-(Azole)- 85gydroxy qui nazol i nes

(A131 - A134) (Schenme A19) \ N=N NC (?[~-N R (?[:N--

Owve 113 Owe OH R = 5-nmenbered hetero

Scheme A19 FHATFACPRVaS FPcpipd uSngy- @}X?th@tmﬁﬁe@ﬂ@m lodide, 2-

méthomdrbbny §lz{nd.ibdiderahg 6-nveltsyIp@adydana@broinie £ dive A136 —
2&?@ autocl ave for 48 h. The crude product was then ‘

d with BBr3 according to the procedure
descrlbed in Exanpl e 6. Subsequent purification by

col
S - B PR afiof BF SIMBRIL 08NSy qpinyrolipg (A139) Gehemme A2D
procedure was repeated using i mdazol e,
2-met hyl i nidazole and 1H1,2,3-triazPle to give A132
'- Al34. Preparation yl (or SN
het erocyclic) - 8- hydr Wnazol I ne - Al138)
(Schenme A20) \ \N ~N NR ove Owve Owe
OH 113 129 A135 - A13¥ R = aryl, hetgroaryl 15
Scheme A20 According to*h Ilterature12 procedure, the

2-chloride 113 (5 mmol) was Schersaddd wit h acetyl
chl oride and sodi umiodide in AcCN. Standard workup

fol | oned by 0 col.um .chr omat ogr a
for i shed s hErTGHEN 86 iay TR Rl AY il bromosuceimide,

10 s 0 Iau¢ord>1|ng0)c5 thbzﬁethtﬁli Arenivobly daswlibbd 63 HeRRn3)nad MENeih) gave 5-bromo-
_ ar gon at nosphere at RT was
o@g?&bhw% %b&yrldyI2|nc brom de (0.37 nL of a

0.5 Msolution in THF, 0.185 nmmol). After 2_h,
satpyephiadiohldt 8l dx%xyi&ulﬂ\@z%hﬁ@léeﬂlﬁﬁﬁ ztc'iu? (ZIb#lthinnez-yl-ethyl)-amide
e

extracted with d| chl oronet hane
(A140 and A141) (Scheme A22

15
OMe OMe OMe
Lawesson's
reagent Xy Mel 50012 H,0 XN
—_—
A /k A2
NT s N” oS
H a’ Yo
OMe OMe 131 OMe
132
130
o
OH OMe
NN Example 6 13[3,-3
N/)\S/o /k )\ //
NS g
OH NHR OH HR OMe NHR
A141 A140 133
Scheme 422

RNH,: preferably, ethylamine, histamine, 2-(2-aminoethyl)pyridine, 2-
(2-methylaminoethyl)pyridine
20



25 conbi ned extracts were washed with H20 and bri ne,
dried and concentrated. Subsequent col umm
wa@ booasostiegr aphy on silica gave 8-net hoxy- 2- pyrPdr/Auyd03/001303
qui nazol i ne. The 8-0-net hyl ether was cl eaved
according to the procedure of anple 6, to give
yrid-2-yl)-8-hydroxy- qU|nazoI|ne (A135). WO

&gggggagg o ?A@?ﬁﬁég’ﬂﬁ ot BeGrameRpru SRRy giifuzotine

(e«hmmmny) (Sehemy |A28hc i odi de and

6- net hyl pyridyl zinc bromde to give AL36 - A138. 5
Preparati on of 5-Br om) 8-C¥1ydr oxy qU| na bl i ne (A139)
(Schenme A
Br om nat
N- br onos CI @, $
previ ousl wedescrl bed kﬁ?‘ Gerson and WENei IR15 gave oH R
5- brono- 8- H¥dr oxy- qui naZol i ne (A139y42 PreparatlonA@ﬁ

8- Hydr oxy- qui nazol i ne- 2- sul f oni ¢ agfes e = alkyl, ay,
(2-pyridin-2-yl-ethyl)-am de (A140 and Al41) (Sch e
A22) 15 Ove Ove Ove OWe Lawesson's / | N reagent Mel
SCCl 2, RHON O \ N O (?N-| st®emb 4GS O Ove Ove Owe

Sﬁﬁéf)we 9 1 r:lIs)rzefera%ﬁ"};!zz-bgﬁlm%dﬁe,%—%@ngcﬁhgzcﬁgfﬁbr\omo-1H—

imidazole, 4-bromo-1-methylimidazole

Reductive amination of amines (A4 — A7) from Example 3 to give A142 — A153

(Scheme A24)
RCHO
N (reductive amination) SN
7 > pZ
N Example 3 N

OH NHR, OH NR,R,

Ad-AT A142 - A153
10
Scheme A24

RCHO: preferably, 4-imidazolecarboxaldehyde, 2-
thiazolecarboxaldehyde, 2-pyridinecarboxaldehyde
15



N NHR H~N-Is OH NHR Ove NHR A141 A140 133 Schene
A22 RNH2: preferably, ethylam ne, histam ne,

wQ@2q020zmsnoet hyl ) pyri di ne, 2- PCT/AU2003/001303

(2- met hyl am noet hyl ) pyri di ne 20 WO 2004/ 031161
PCT/ AU2003/ 001303 - 60 Prepar Qtlon of 2-Al kyl (or
aryl or beterocyclic)sulfany -8 “hydr oxy- qui nazol i ne

S"?‘:i’d'%gfrn %A]O?'%él %?ﬁ P%@Yﬂ %i&l_{ &-Ij-ﬁﬁ@ %% 7-chloro-5-

130™PEraRINAZ = al kyl, aryl,
het er oar yl het eroaryl Scheme A23 5 RBr: pref erably,
2- bronopyri di ne, 2- br onot hi azoI e -brono- | H

i m dazole, 4 1-net hyl i nig &NReduct i ve N
am nati on of ~afArges (A4 - A7) f ,Eian‘ple 34 e’)

A142 - Al53 Gigschene A24) RCHO ¢ (re ductive ¢y
am nation) ~ Exanple 3 OH NHRL OghRIR2 A4 - A7,.Ad42
- Al153 10 Sche A24 RCHO. preferably,

4-1i m dazol ecar boxal dehyde, 2- thiazol ecarboxal dehyde,
2-pyridi necar boxal dehyde 15 WD 2004/ 03116

PCT/ AU2003/ 001303 cl F
NN XN SN
OH

OH OH
A157 A158 A155
Scheme A25

The synthesis of the fluorinated quinazoline derivatives (A154 — A158) followed
literature methods'® for 8-hydroxy-quinoline.

Preparation of 8-Hydroxy-quinazoline-7-carboxylic acid amides (A160)
(Scheme A26)

NN XN
— e — -
HoOC N/) RHN /)
N
0
°:1 5 OH  Atg0
Scheme A26

8-Hydroxy-quinazoline (A1) was converted 1nto 8-hydroxy-quinazoline-2-carboxylic
acid (A159) following the literature method? for the carboxylation of 8-hydroxy-

quinoline. Subsequent conversion of A159 into the amide A160 followed the procedure
described in Example 8.

PART B: SYNTHESIS OF 8-HYDROXY-QUINOXALINE DERIVATIVES

25

Charts B1 — B4 show the routes to the 8-hydroxy-quinoxaline derivatives. The synthetic
procedures were, unless otherwise indicated, analogous to those previously described in
Part A.



- 61 Preparation of 5-fluoro-, 7-fluoro,
5,7-difluoro, 5-chloro-7-fluoro and 7-chl oro-5-

wo bavaosriqui nazol i nes (Al154 - A158) (Schene A25pCHAB2008/001303
N /JINCIl / \' N No CHA OHOHA 54 A156 C F "I
i FI No~NF 4~-N-! FI j NN CH OH Al157 Al158 Al155 5
Schene A25 The synthesis of the™fluorinated
qui nazol i ne derivatives (Al54 - A158) foll owed
literature nethodsl8 for 8-hydroxy-quinoline. 10
Preparati on of 8-Hydroxy-qui @&&RI Bhe- 7- car boxylic acid
am des (A160) (Schenme A26) NN / N) HOOC RHN I / NJ
OH O OH A160 A159 15 Scheme A26 8- Hydroxy-qui nazoli ne
(Al) was converted into
8- hydrQxyyx qui nazol i ne- 2-carboxylic acid (Al159)
foll g YheList gr.ature net hod20 for the
car on of 8-hydroxy 20 quinoline. Subsequent
converai ph of Al159 into the am de A160 fol |l owed the
procedufe described in Exanple 8. PART B: SYNTHESI S
OF 8- HYPROXY- GidkNOXALI NE DERI VATI VES 25 Charts B 1- B4
show the routes to the 8-hydroxy-qui noxaline
derivdtives.” The synthetic procedures were, unless
ot hepw ndlcated ous to those previously
desc n“‘Pﬁr‘t"&ﬁﬁNﬁ? T DER

OH g OH pgg DER

I SO,0H

EEEB] — K;EJ-—>£>L)—~»£ZJ
S '

N
\j N —>DER R
2 s N
N i N N
DER --«——
o e or B0 cl N/j
OH
l | "
al R = aryl, heterocyclic
DER N (5- and 6-membered)
AN
— DER
~
R N
on BM

R = aryl, heterocyclic
(5- and 6-membered)

DER: derivatives via substitution of 2- and /or 3-chlora/cyano group(s)
to a subject in need thereof e.g. NR1R, (R4 = H, alkyl;
R, = alkyl, aryl, heteracyclic), SR, CONHR, alkylamino



WO 2004/ 031161 PCT/ AU2003/ 001303 - 62 CHART BI F\

DER C NOHB7 DER F F DER i [/ F N OH B6 CH B8
WORR4/08EOH \ N~ \ N ~\ N~ ~\V N N C/ N QCT/AB006bh1303

BLOHB2 OHB3 OHB4 | A d \ N ~\ NDDERR [ [ |

NN OHdB9 CHB10 DERJ d N I B5 DER O N (5R -

and 6-nenbered) DER |I' R N Bll R = aryl,

het erocyclic (5- and 6- menb BRI P2

substitution of 2-

NHCOR
N._ _NH.C(O).R J@ j\
~
@[ /I OH B23
N Me
OH B19* OH B22*
R = alkyl, aryl R = aryl, heterocyclic
I (5- and 6-membered)
@E IC' o I o
OH B18*
s OH
Ny NH.C(OINH, B12 / B13” 1
( } X
N Me
OH B20* N
N
1 } | by
J Cl N Me
OH Ba4 OH par*
N NH.C(S).NH, R H alkyl
;[ ' 1 B17A
N Me 1 Cl
OH pa1* N N

OH B25 OH B28
l ] , j\
~OR

R= H alkyl
R N
= B17B
N S
\j\ R N7 TMe
~
cl N~ “Me OH  B2g

R = aryl, heterocyclic

OH
B26 (5- and 6-membered)

R = aryl, heterocyclic
(5- and 6-membered)

DER: derivatives via substitution of 3-chloro/cyano group
to a subject in need thereof e.g. NR4Rz (R = H, alkyl;
Rj = alkyl, aryl, heterocyclic), SR, CONHR, alkylamino

* - and halogen-substitution, preferably at the 5-
and/or 7-position(s)

)“DER: derivatives via
and for 3-chloro/cyano group(s)

N
N
Cle
s
N

OH NHR
R= alky!, substituted
alkyl

— A,

B15*

/

N
X

2

/

H g NHCOR

R= alkyl aryl, NHy

N
AN

~
N

OH NH.C(S).R

B16*
R = alkyl, aryl, NH,



to a subject in need thereof e.g. NRIR2 (Rl = H,
al kyl; R2 = alkyl, aryl, heterocyclic), SR, CONHR,
wa@bdoglozatsno WO 2004/ 031161 PCT/ AU2003/ 001303 PCBAU2003/001303
CHART B2 NHCOR 100\ NM NHC(O.RN RR" N/ NM
Me OH 623 NXMe OH B19* OH B22%., R = alkyl, aryl R =
aryl, heterocyclic (5- and 6-nenbered) 1 I NH2 \
N~NHZ \ NCI N~ N~B14* N Me NX Me HZN N Me OH NHR OH
B18* OH OH R= IkyI substituted } alkyl \ 1 \' N
~xe- HI1 N - 'l\/b CH(% C(O.NHZ OH B12* OH
B13* NI M C]—|2*\ >\Fi\k\lg ~\ N\ NI G/ N
I\/ENI\/ENINO—|B OH B27* OH N, OH NHZ OR B15* \
HNe NH C(S).oMf2 | C R = H akkyl CNXML 1 Blofe/ OH

1*R1N~ N~ Rl I\I;' Me |N- npE C Ny R
— I B X
~ ~
R, NH, N7 TR,
OMe OMe
B34* R Re = H, alkyl, methylhalo

Ry, Rz = aryl, heteroaryl

alkyl and derivatives of

these thereof; preferably A c

CONHR, methylamino,

oximes, -CH,NR R,

(Ry = H, alkyl; Ry = alkyl,

@ A, j b

DER
R1 Rz =H, alkkyl,
methylhalo
B35*
[tﬂ l% ~— E;E A [;U
" s B3g*
OH DER
N
AN
N/j\u A = pyruvic aldehyde (Ref 16)
B=
OH B37* N\ . o (Ref17)
NR-]RQ R1
DER B38*
R1 = H, alkyl
R2 = alkyl, acyl C = glyoxal
DER: derivatives via substitution of 3- l 0
N . R
chloro/cyano group to a subject in need D= (Ref 16)
thereof e.g. NR{R; (Rq =H, alkyl; OH
Ry = alkyl, aryl, heteroaryl, SR, Ry 0
CONHR, alkylamino N\ cl
P
* - and halogen-substitution, preferably N — DER
at the 6- and 7-positions OH NR;R;
R1 =H, alkyl

R2 = alkyl, acyl



OH B25 OH B28 N OH B16* NH.C(O .R |
aryl, NH2 OH N, C ORI
w0 2004031861 M2 CI N
R = aryl, heterocyclic R = al kyl,

heterocycllc (5- and 6-nenbere (5-

N R = H, alkyl
"Me OH B29 OH B16* NH. C(S) . RCT/®B2(82/601303
aryl,

/ N~ R = alkyl,
N N\ B17B |

NH2 R = aryl,
and 6- rrenbered)

DER: derivatives via substitution of 3-chloro/cyano

group to a subject in need thereof e.g. NRIR2 (Rl =
H, alkyl; R2 = alkyl, aryl, heterocyclic), SR CONHR,
al kylamno * - and hal o§MARIbBYiI t uti on, preferably
at the 5- and/or 7-position(s) WO 2004/031161
HPCT/ AU2003/ (01303 64 CHA BS CHOve OV Qe M RL
I\Q\l D N Y E X x / NXR2 N R2 HZBQCN
34* R1, aryl ,s hetero RT, R2
.al ky halo al d—dertvati\ -hese
her &of ;
op thereof ; pri gler ably AC HR, ‘met hyl ami no OXI nes,
GH2NRLR2 (KL = H al kyl ; = akkyl, OMVE GYB, agyik) mdhinaio,
= N ORLBRSLARE® N Ve N Owe N_ R2 methyamino
these thereof; preferably A
CONHR, methylamino,
oximes, -CH,NR4R;
(R, = H, alkyl; R, = alkyl, OMe
acyl) N
~
) ﬁj ;
N Me I
OMe
DER
R1 R2 = H, alkyl,
methylhalo, methylamino
OH OMe B35*
N N
) 2 Ei J
[?:N/j\‘//o N cHo
OH ___ NHR OMe
B36 B39*
OH DER
N
AN
N%| oH N A = pyruvic aldehyde (Ref 16)
\ —
OH B3 Mg _ 8= o (Ref 17)
l N P\Rz
DER OH page NRiR2 R
R1=H, alkyl
R2= a!kyl acyl G = glyoxal
DER: derivatives via substitution of 3- o
chloro/cyano group to a subject in need D= R1;/E (Ref 16)
thereof e.g. NR;R; (R; = H, alkyt;
R, = alkyl, aryl, heterocyclic), SR, Ry o
CONHR, alkylamino
* . and halogen-substitution, preferably j; —— » DER
at the 6- and 7-positions NRR,
R; = H, alkyl

R, = alkyl, acyl



DER CH R1, R2 = H, alkyl, nethylhalo B35* OH Owe OH

NN NOcC/ NCHOI/ N OH NHR Ow OH B36* B39* H
WOEiR4/0811€H N\ A = pyruvi ¢ al dehyde (Ref 16) QrCBAT2008/001303

ORB =0 (Ref 177 NRz DEROHB38* NRR2 R Rl = H,

al kyl R2 = alkyl, acyl C = gl yl% al DER derivatives

via substitution of 3- O chlord/cyano group to a

subject in need D= R Z (Ref 16 t hereof e,

RPARD,C-y FHESIS @F 15 BROXK GINN QLT VAgEes

R2 0 CONHR, alkylamno 1 NI - and

hal ogen- subst it utign, ef er abl t the 6: and . .

7-posi tions (ﬁl?aF@PQ,C%Zm “ﬁf"vgg?%/o“g?w the %Ey%(’ﬁﬁ?iﬂn oline

ac YderiVRiv20 OPHeQ3Aih6tic POTLAIRDOSEIR S8 dtherwBb staGidARTalEgpus to those

OH Owe Ove, Ri. NRLDNH x E/ NxR2 | /
O R FRC O e Do R, R2 = H

al kyl , net hyl hal o, CHART C1

|
AN ~ »
~N
cl N cl N7 cl
OH

OH

al SO,0H NHR

OMe OH OH OH
T | G
OH Cl Cl
~
N — N — N <N
N ~N zN | N
N | N & OH
OMe OH OH R

OH
R = alkyl, aryl



R, R2 = aryl, heterocyclic nethylam no al kyl and
derivatives of these thereof; preferably A C CONHR,

woreaohpBari no, oxi mes, - CH2NRLIR2 (R1 = H, al kyl PCRAU2003/001303

aIkyI,(]VleOVbacyI)\l\I\l()—l/%'\Rl N M N Owe
O NR2 DER OH R, R2 = H %llk rrethlhalo,

met hyl ami no OH Ove OH B35* \ CN\ / N YO IN CHO
N OH NHR Ove OH B36* B39* O—|DER\N\/O—|A:
pyruvi c al dehyde (Ref 16) 837* I\I(R I / NB
OF~-RZ (Ref 17) OH NRIR? LHRRT . H alkyl R
= al kyl, acyl C = glyoxal DER deri vat ives via
substitution of 3- 0 chloro/cyano group to a subject
in need D= Rl (Ref 16) thereof e.g. NRIR2 (Rl= H,

al kyl; OH R2 = al kyl, aryl, heterocyclic), SR, RO
CONHR, @l kyl am no OxpHRZ 2 * - and

hal ggen- substitutjon, preferably N DER at the 6- and
7-|t\ron_s__(]:,L i = H, alkyl
~N

OH OH

reductive
~ ~ N amination _ =
—— —— - L
N N N N N// N NG N

OH OH OH OH

PART D: SYNTHESIS OF 4,7(4,10)-PHENANTHROLIN-5-OL DERIVATIVES

Charts D1 — D4 show the routes to the 4,7(4,10)-phenanthrolin-5-ol
derivatives. The synthetic procedures were, unless otherwise stated, analogous to those
previously described in Part A. The reactions shown in Chart D1 were also repeated
using 4,7-phenanthrolin-5,6-diol (D3) instead of 4,7-phenanthrolin-5-ol (D1) as starting
material.



R2 = al kyl, acyl WD 2004/031161 PCT/ AU2003/001303 -

66 PART C. SYNTHESI S OF 8- HYDROXY- Cl NNOLI NE
WORRUMNATLVES Charts ClL and C2 show t he rout eSPCDAUR@®3/001303

8- hydr oxy-ci nnoline derivatives. The synthetic

procedures were, unless otherw.ge stated, anal ogous to

those 5 previously described irn Part A CHART C1 R

Cl / NONC / NONC OHOHOH t C SOZOH NHR N NON |

CN NOHOHOH C NHZNHC@HAMNO\IMNI\IOM Owve

HOHOHCA oHa a .-N PHARKINN o4 ove oH aH R

to NHZ O R/ NN OHR = alkyl, aryl WO 2004/031161

PCT/ AU2003/ 001303Q9)- 67

glycerol |
(Skraup synthesis) N
—_—

HzN

N
NH, N/

OH

OH
R =H, alkyl, aryl, acyl

OH
R = aryl, heteroayl
(5- or 6-membered)

N

-
N NH.CO(S).NH,
OH

NHR

CHO

NHR



CHART C2 0 NHR COOH P~N' N (jNJ~N OH OH 1R2 1l

CHZOH CHO NHR N HR, reductive \ \ _\'\ | \' '\ N
waniaasiiten | A\ ~N NNNNNN OH OH CH CCT/AR2043/001303

N, N OH NH2 NHCOR N, N CH OH NHR OH PART D:. SYNTHESI S

OF 4,7(4, 10) - PHENANTHROLI N- 5- DER VATIVES 5 Charts

D1 - D4 show the routes to the 7(4 1

0) - phenanthrolin-5 -ol deri vatives. The synt hetic

procedures were, unless otherw se stated, anal ogous to

those previously descri GHART P2t A The reactions

shown in Chart D1 were al so repeated using

4, 7-phenant hrolin-5,6-diol (D3) instead of

4, 7- phenant hr ol inaz 5- ol (Dl) as stgrtyng material. WO

20Q4/Q31161 PCT 03/0 ORI B nesy HART DL (0,S) N
N Me N Me

OH OH OH
l N XN
N S
———
o ~
N~ cHo N
OH OH NHR
B l
S
~
N
OH N
R=H, alkyl OR
B
B
~
N
OH NHR



NCHOOC I RHNIT N '\ ~N\V\ ~Ni O NOCNN COO—|N
OHOHOHNHR T OH z glycerol I OHC H N (Skra
wayoitioegss) N N1 V' \ NI I NH N NN CHO O—|EHD112(031001303
OHOHR A ROINNHR I\ I\ IV I\ NI\NI\\NI\\
NI\V'\ NRNC NN(]—I()—I(]—|N,7 OH N R = aryl,
heteroaryl R = H, alkyl, aryl, v (5- or
6- menbered) ROCHN HzN | \ HzZN. CO(S) HN NI\ \ ~ NI\
\' NI\ \' N NHCOR N NH, NNH%F) NH2 OH OH OH RHN N
ftN- NHR OH WD 2004/ 03116H &U2003/ 001303 - 69
CHART D2 NHZ N glycerol aN-- (Skraup synthesi \' Me
NMNM CHOHOdANN 1/ aN CHO N P

. AN

N/ NHCOR

OH

N N I N N .
AN AN
P 2
N~ NH.CO(S).NH, N~ NH
OH OH
glycerol
@(\j\l\ X (Skraup synthesis) - N
/
N o} Cl
N N
OH OH

SN

AN
~
N R
OH

R = aryl, heteroaryl
(5- or 6-membered)



OHOHNHR I NN OHN OR R=H alkyl I NNOHNHR

R = H acyl WO 2004/031161 PCT/ AU2003/001303 - 70

WEBARD3M81 N aN- NHCOR OH N N NH. CO(S). NHZ N NeC1/ACR0066D1303

NH2 N -N glycerol \ (Skraup synthesis) \ \ i NON

ONONOC OHOHd OH OoH HHH NI \'\ NR OHR=
aryl, heteroaryl (5- or 6-nmenbéred) WO 2004/ 031161

10

PCT/ AU2003/ 001303 - 71

CHART D4

NH,
glycerol
N (Skraup synthesis)
P
N
OH

B
N
o
O,N N
OH
B
N
p
HzN N
OH
B
AN
S
RHN N
OH

R = alkyl, aryl, acyl
Skraup synthesis of 4,7-Phenanthrolin-5-ol (D1)

A stirring mixture of 3-hydroxy-p-phenylenediamine (0.185 mol),
glycerol (1.17 mol), arsenic solution (100 mL; prepared from 123 g of arsenic
pentoxide in 100 mL H,0) and diluted sulphuric acid (400 mL; prepared by adding 240
mL of concentrated sulphuric acid to 200 mL H,0O) was heated under reflux for 4 h,
allowed to cool and then made alkaline with concentrated ammonia. The mixture was
extracted with benzene. Removal of the benzene afforded 4,7-Phenanthrolin-5-ol (D1).



CHART D4 NHa Icerol ~NN / I \ (Skra p synthesis)_ /
\' _/ 1I'\V NNBr \' v OHOH O D2)-NN QZN \ ON
WO 2004081158 OH R OH I~NnN H N OH'N\ RHN NeCHAUR03/001303

al kyl, aryl, acyl Skraup synthesis of

4, 7- Phenant hrol in-5-ol (D) 5 2t rring m xture of

3- hydroxy p-phenyl enedi am ne (07185 nol), glycerol

P oS GRS PR b ks

sul phuric acid (400 mL; prepared by addlng 240 nL of

concentrat ed .sul ic acid to 200 4,14
under refl ux 4%4;5 Y-4grdmEs & elr%pr@B%er XHQCP ]\lﬁﬁ% ?}hd[&%satlon
al Ieabétmﬁemmﬂalabelmmamamaﬂa substituteal, anilives asiskown é Ghat EO. Hence,

e R AT -%B%ﬁ%g%ég%%wf"w-
PCRcAdRe 0B1 )0 i1 @0analogops fashiaro-anisidineaEs i gngpo-5-hydroxy-acridine
4- %@Mh%%kgaﬁl%@u}@ﬁy MER MR of "tl'féé@' ﬁéﬁﬁrin&C(Uhdft 2% were

were prepafed Vvia Ul mn condensati ond' 14 of

SR P MO BTG AR ORI RO e Lterirlpod dor the synthess of

anidoh@ﬁuﬂislﬁlmmmnDd}art El . Hence, 5 condensation of
10 aniline itself with 2-brono-3-nitro-benzoic acid gave

4-hydroxy- acridine (El'). In 2& %lkallg ous fashi on,

o- ani si di ne gave 4-am no-5-hy B idine and

4, 5-di hydroxy-acridine. Further derivatives of these

acridines (Chart E2) were prepared usi ng anal o ous

reaction con I ons pf"é?? y descri bed for

synt hesi s ofl, rrpounds rtﬁf‘a Q

Substituted

Substituted

0O

0
» »
-~
=
! - N . ~ N
Substituted H Substituted H
NH, NO,

NO,

] NN
AN
Substituted

OH

Substituents on aniline include alkyl, methoxy, halogen



10 CHART E1 HOOC I \ | \OOC /

/ N\ NHa Br 'y

Substituted Substituted H NO2 NO2 O O Substituted H
wGvgstiot ed H NH2 NO2 Substituted / N/ OH PCT/AU2003/001303

Substituents on aniline include al kyl, nethoxy,

hal ogen WD 2004/ 031161 PCT/ AnggS/_OOlSOS - 73 CHART
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The conpounds, 4,5- and 4,8-Qi@£d[oxy-phenazines (F1

and F2), were prepared according to the literature3
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The synthesis of derivatives of 8 classes of
conpounds: pyrido[3,2- d]pyrimdin-4-ol (A,
w oépsapht hyri di n-8-ol (B), PCT/AU2003/001303
pyrido[ 2, 3-d] pyri dazin-8-ol (C, 30
[ 1, 6] napht hyri di n-8-0ol (D), pyr| do[ 3, 4- b] pyr azi n- 5- ol
(E), pyrido[3, 4-b]pyrazin-8-ol P and
[1, 5] napht hyridin-4,8-diol, [1,5] napht hyridin-8-ol (Q
and pyrido[4,3- dlpyrimdin-8-ol (H), is described. WO
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rretﬁodZ !for the synthesis of a simlar conpound. The
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and derivatives Cl1 and C2 foll owed the nethod
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d]pyrimidin-4-ol from Ambinter, France. 2-Aminomethylthiazole was prepared
according to the literature." Solvents were analytical grade and used as supplied. THF
was distilled from sodium and benzophenone under argon. "H NMR spectra (5, relative
25  to TMS) were recorded on a Varian Unity 300 spectrometer unless otherwise indicated,
J-Values are given in hertz. Mass spectral data were recorded on a Micromass Quattro
II mass spectrometer.
The synthesis of derivatives of 8 classes of compounds: pyrido[3,2-
d]pyrimidin-4-ol (A), [1,7]naphthyridin-8-0l (B), pyrido[2,3-d|pyridazin-8-ol (C),
30  [1,6]naphthyridin-8-ol (D), pyrido[3,4-b]pyrazin-5-ol (E), pyrido[3,4-b]pyrazin-8-ol
(F), and [1,5]naphthyridin-4,8-diol, [1,5naphthyridin-8-ol (G) and pyrido[4,3-
d]pyrimidin-8-ol (H), is described.



using the routes shown in Charts El and FI. Charts G

& show the routes enployed in the synthesis of a

wo ang®3abl [ 1, 5] napht hyri di n-4, 8-di ol and] PCT/AU2003/001303
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1, 5] napht hyri di n-8-0l derivatives. The synthesis of
conpound G, the precursor to Hie parent conpound, 30
[ 1, 5] napht hyri di n- 4, 8-di ol ,

descri bed by Brown and Devvar.

Pyrido[ 4, 3-d] pyrimdin-8-ol (H) was prepared4
fol I owf ng the rout @ Sfiown in r |, enpl ByF{gS
4,5-p nedi ca¥ C aci N arting wwal .
Furthergglerivativesyin this clags were prepargd using
routes aa shown in Charts HL and F2. WO 2004/03]1161
PCT/ AU2003/ 001303 82 CHART Al RNH2 N CHO /N~ I'N

(reductive N %1 / Se®2 ( am nation) _ N NH2 Nl\/b
NNCHONNO—|O—|O—|O—|R~/N~RZ AIO.Br NHZO?RZ H,

al kyI th|2804 R aryI,Nac I\,l./ N\ \N
2004/ O 61 PCT/ AUZQQS/ 001303

owed the route

- 0183 CHART HO\I \OH

Charts A1 — A3 summarise the routes used in the synthesis of a series of
pyrido[3,2-d]pyrimidin-4-ol derivatives. The preparation of the derivatives of
[1,7]naphthyridin-8-ol is described in Charts B1 — B2. Compound B1 was prepared
following the literature method” for the synthesis of a similar compound. The synthesis
of the pyrido[2,3-d]pyridazin-8-ol itself and derivatives C1 and C2 followed the
method previously described? ‘by Brzezinski and coworkers. Further derivatives in this
series were prepared following the routes summarised in Charts C1 — C4. Charts D1 —
D2 show the routes to a series of [1,6]naphthyridin-8-ol derivatives. The synthesis of
compound D1 used the method* of Blanco and coworkers. Other members in this series
have been prepared following the routes shown in Charts D1 — D2. Chart E1 describes
the route to a series of pyrido[3,4-b]pyrazin-5-ol derivatives. Condensation of 1,2,3-
triaminopyridine with 2,3-dihydroxy-1,4-dioxan gave pyrido[3,4-b]pyrazin-5-ol (E1),
the parent compound in this series; the same reaction employing 2,3,4-triaminopyridine
as starting material (Chart F1)gave pyrido[3,4-b]pyrazin-8-ol (F1). Further derivatives
in the pyrido[3,4-b]pyrazin-5-ol and pyrido[3,4-b]pyrazin-8-ol classes were prepared
using the routes shown in Charts E1 and F1. Charts G1 — G2 show the routes employed
in the synthesis of a range of [1,5]naphthyridin-4,8-diol and[1,5]naphthyridin-8-ol
derivatives. The synthesis of compound G1, the precursor to the parent compound,
[1,5]naphthyridin-4,8-diol, followed the route described® by Brown and Dewar.
Pyrido[4,3-d]pyrimidin-8-ol (H1) was prepared4 following the route shown in Chart
H1, employing 4,5-pyrimidinedicarboxylic acid as starting material. Further derivatives
in this class were prepared using routes as shown in Charts H1 and H2.
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aryl, heterocyclic, NR2R3 (R2 = H, alkyl; R3 =alkyl,
het er ocycl i c, acyl) NH. C(XS) @gz SOZNHR4 N - from
CHART A2 N- NROWw R = C(ONHRL, -CH2ZN(R2)R3 R5\ N
NR OHR=SR (R = alkyl, aryl, heterocyclic),
aryl, heterocyclic, NH2 NR2R3 (R2 = H, al kyI R3
=al kyl, heterocyclic, acyl), C%ﬁ_) N SOZNHR4
C(O.NHR6, -CH2N(R2)R3; 5—g
2004/ 031161 PCT/ AU2003/001303 - 85 CHART BI \ \ HO I

Vo NNC(O) NHR N/ N C(O.NHR OH 1 OH MeO |VEO|H0%
A0 NRN NG MR G, O\ Me, | Mo | i(l

I A\ MO I YWI YjIj___

'il =H, alkyl
0 R2 = alkyl, heterocyclic;
J acyl ‘
MeO N, MeO. N,
HO\WN\ SN MeOTN\ N e \“/ NN € \“/ X
N = D N A AT N Az - NN, 2 12
R N R N Cl N NR'R
OH OH OBn 1 OH
R = aryl, heterocyclic R = aryl, heterocyclic R’ =H, alkyl;
(5- and 6-membered) (5- and 6-membered) R2? = alkyl, heterocyclic;
acyl
MeO.: _N
AN
N j\l[/ pZ N
s PN SN, X
P» N
N °R o8n Z NN NRIR?
OH OH
R = aryl, heterocyclic 1= H, alkyl;
(5- and 6-membered) Meo. N R? = alkyl, heteracyclic;
A acyl
N =
NH.C(O).R
OBn
R = alkyl, aryl, NHz \
MeO
MeO Ho. N Y NN
S ' T
N A o NH.C(O).R
NH.C(S)R NH.C(S).R N~ “NH.C(O).R on
OBn OBn R =alkyl, aryl, NHz

l R = alkyl, aryl, NHZ\\
N MeQ. N HO. N

AN RN AN AN
e 19® > e
= N NH.C(S).R N NH.C(S)R N NH.C(O).R = N NH.C(O).R
OH OH

OH OH
J R = alkyl, aryl, NH» R = alkyl, aryl, NHp

HOYN\ N
N~
N~ NH.C(S).R

OH




NNRNNHZ --~ NNNNNNCOOH OH OBn OBn OBn OBn
R = aryl, heterocyclic Bl O (5- an
wor@iNEDVEO N\ NV N / .-- NNi N
OBn OBn OBn R = aryl, heterocycli
het erocyclic (5- and 6-nenbered) (5- and 6-nenber ed)
HO~ MO MO\ \ I \'\ N/ NER*N'NNRR2 N N NHZ NH
OH OBn OBn OH O--R R = aryl H@q-r_ﬁ?/clic Rl = H,
al kyl; (S) (5- and 6-nenbere = kyl, aryl, R =
NH2, al kyl, aryl heterocyclic MOHO MO\ \ NN NH

NNNH OHN/ NNRRZ) N2 OROMHM™-1- R (S) ™
OH R = NH2, alkyl, aryl R =NHzZ, alkyl, gyl HO\ N/

d 6-
R N
c R

NNRR2 OHW 1161 PCT/ AU2003/ (fOTB03] - 86
CHART B2 N R N AN/ NR OH Ow NTGmM
substituted conpoynd from CHART 131 OBn
R = CONHR', -CHNR?)R® R =SR! (R' = alkyl, anyl,
- from CHART A1 heterocyclic), aryl, heterocyclic,
NRZR3 (R? = H, alkyl; R® =alkyl,
heterocyclic, acyl), NH.CO(S).NH;,
SO, NHR*
N - from CHART A2
N~ N/ R

OMe
R = G(O)NHR?, -CH,N(R?)R®
5
RYN\ N
NF N/ R

OH
R=SR' (R! =alkyl, ary),
heterocyclic), aryl, heterocyclic, NHz
NR2R3 (R? = H, alkyl; R® =alkyl,
heterocyclic, acyl), NH.CO(S).NH,,
SO,NHR?, C(0).NHRE, -CHNRR?,;
R® = group from R



NC\\C I'V'\ NN NRNROw OW 01li R~N\
HOOCRE \ HI NNRNNRN NR OHOHOH RL =
wa@aey/o3htiet erocyclic NH2, NR2ZR3 (R2 = H, al kyl PCT/RB2663/001303
al kyl, aryl, heterocyclic, acyl), SRA RL ~~NRZ NN

OH R1L = H alkyl; R = al kyl,sgryl acyl WO
2004/ 031161 PCT/ AU2003/ 001303 87 CHART C1 N N O

SINNONHR OHR OH R = alk het erocyclic \
NN T NN T Rpn i 1N GHARTRA, Mo R T N HO

NOOHdOBn OBn ClL ~N NN RN ~NRNINC NiN OH

CH OBn
SFEN
COMNHR N C(O)NHR

X
N
N Z C(O).NHR C(O).NHR
SN MeO X LSS T X AN
Nl o Nl Nl o - N
NN R 7 NH; N = = COOH
OH OBn OBn

R = aryl, heterocyclic B1
(5- and 6-membered)

. /\
Meod:\«_m m m

R
N

OH OBn
R = aryl, heterocyclic R = aryl, heterocyclic
(5- and 6-membered) {5- and 6-membered) l
l MeO. NN
HOI\\ Meol\\ E‘\\ 10
N Z N = ~ N NH
NF SR Z NN SNRIR? N~ “NH, I )\
OBn OBn 0 ™R
R = aryl, heterocyalic 1 ) (8
(5- and 6-membered) R =M alio; R = NHg, alkyl, aryl
R* = alkyl, aryl,
heterocyclic
1 MeO AN HO. AN
N N 2 —_— N ~
IS Meo NS N //le 2 j:i
N
[ N e S S
OH O R = NHj, alkyl, aryl R = NHa, alkyl, ary!

OH



R = aryl, heterocyclic, R = aryl, heterocyclic, NH2,

NR1IR2 (R1 H NH2, NRIR2 (RL = H, alkyl, R2 = alkyl,
W@bdoglo311R2 al kyl,  heterocyclic, acyl), heteroryvbios/001303

acyl), NH C(O.NH2, NH C(S).NH2 NH. C(O . NH2,

NH. C(S) . NH2 WO 2004/ 031161 PCT/,AU2003/ 001303 - 88

CHART C2 \ N\ N i NHPh Me N Ni NOHCNOOH OH

N ||N N|N N(#_(I H OH ROAN GBn NR1R2
al k yI al kyl am no,
I
l;

\ NN
Rl = H,
ON/N ~N NHR OH N2 OH N i N NRIR2 OH
H, Ik :aI kyl , aryI al kyl am no, acyl WD
031

yl

4 /AU2003/ 00 89 CHA N RN
= yI Det erocysl | —/, al kyl ;

= aI Ky ~ Bt 8Rocyclic, aCymny, “RSR3 (&3 NKYR,

heter ocycl P*(*:) SO2NHR4, NHMEQ( S) NH2, CGSIIMRS

- CH2 NH2R-sub a2 NEoRdouii2 / \
from CHART B1
ci

9&98

] Ry ' X
N_ .~ N/ R N~ N/ R
OMe OMe
o} ' l
R’ !
N XN HOOC X R X
H [ NN~ Nl AN, 2 Nl AN~
N R N R N R
OH OH OH

R" = aryl, heterocyclic

NHa, NRZR® (R2 = H, alkyl;
R® = alkyl, aryl, heterocyclic,
acyl), SR*

1
R\llxl I\ BN
R N Z
NN R
OH
1=H,alkyl;

R?s alkyl, aryl, acyl



- fromCHARTS G ANDC2' N RNN Ow C CNN gN-

NI RRNOW® OH NRR2CONHR A\ NN i RNRN O
wakbo4Rl1s1 H, al kyl; R2 = al kyl, aryl, heter ocpct/av2003/001303

acyl WD 2004/031161 PCT/ AU2003/001303 90 CHART 4

n-BuLi; Me DM, H+; i NHPh l\_/blglg.llyl—lz N RLNR gN--

30 O OH R1IOvMeor M M N gN N Owe R1L = aryl, -

het erocyclic, NH2, NR2R3 ( E l; R3 = al kyl,

het erocyclic, acyl), SR4 (SﬁCEMWhet erocyclic),

S2NHR5, NH. CQ(S). NH2, CONHR6, - CH2NH2, - CH2N(R2) R3

from CHARTS C1 AND C2 OR2 R2 i
Xy NN XN
Q l — /[I\l l ~ fl\l
o’>\§ N § N 2
R

NHR OH OH

R = alkyl, aryl,
heterocyclic

[ — [T LV — [}
— NHPh N
Me0” N Me0” SNT NP Meo” “NF AN Ho” SN AN
o OH OBn OBn
c1 ’
] AN \;?1 , XN l Xy RN
— | -— |
A 2N
R™ N RSN SN c PN
OH OH OBn
R = aryl, heterocyclic, R = aryl, heterocydlic,
NHp, NR'R? (R' = H, NH,, NR'R? (R = H,
alkyl, R? = alkyl, aliyl, R? = alky!,
heterocyclic, acyl), heterocyclic, acyl),

NH.C(0).NH,, NH.C(S).NH; NH.C(0).NH5, NH.C(S).NH,



JNCHONR3 NgN~---NN\ NRLNR) RLN/N z OH Ow
OHR =Hor alkyl R2 = H alkyl; R3 = alkyl, aryl,

wok4aBlagl ami no, acyl N N R' N OH WO 2004/ 03rABAU2003/001303

PCT/ AU2003/ 001303 - 91 CHART D1 OH Ove Ov N\ \ N
\' N\ EOOC | NEOOC NEOGX.|" NC OH Ow O QOw
DL G OHN\ \ \ \ N~ EtooCc N Bfo0CN" N R R6 N R

O HOH R = SR (R = alk lhroRI = SR2 (R2 =
al kyl, aryl, heterocyclic), &A_’@Pﬁ{ﬁa erocycli c,
heterocyclic), aryl, heterocyclic, NR2R3 (R2 = H,

al kyl; R3 = alkyl, NR3R4 (R3 = H, alkyl; R4 = alkyl, R
het erocyclic, acyl), NH CO(S).NH2, aryl, heterocyclic,

acyl ) “NSO2NHRS NH. N2, N\ \ NS SWEt O0C
17 Mo Rewmn m&zm YRE OH O ml (R
= af’kyl", dryl, N h&terocyclic), aryl, R&Ferbeyblic, |
NR2R3 (R2°= H, al kyl ; °2 alkyl, Etooc N R

het erocyclic, acyl), NHCO'S).NH2, OH SO02N = SR
(Rt = al kyl, aryl, X
XN
!

B » 7Y
|
~ N . ~N
Hoos” N AN [N 2 N

OB NR'R? OH
OH RO/N n )
R’ =H, alkyl;
R? = alkyl, aryl,
alkylamino, acyl
N o l
(@] N/ ~N N/ ~N l Y l;l
NHR OH NH, OH AN
NR'R? OH
R =H, alkyl;
R? = alkyl, aryl,

alkylamino, acyl



het erocyclic), aryl, heterocyclic, NR2R3 (R2 = H,
al kyl; R3 = alkyl, R heterocyclic, acyl),

WORN@D§SEH1 NH2, NI -- O SO2NHR5 N OH R = SRl P®I/AE2003/001303
al kyl, aryl, N aN~ he ter ocycl ic), aryl, heterocyclic,
R NR2R3 (R2 = H, al kyl; a}lﬁ%yl OH heterocyclic,
acyl), NH CQO(S). NH2, R = SRI al kyl, aryl,
SO2NHR5 het erocycl i c), aryI B I|c NR2R3 (R2 =
H, alkyl; R3 = alkyl, het er ocyclic, acyl)

H CO(S). NH2, SO2NHR5 WD 20047 031161

PCT/ AU2003/ 001303 - 92 Ok O N\ \ N\ \
EtOOC N EtOOC | N CN Owe ared according to
route shown in CHART DI Nr CN OHN\V\ N\ \ N
\ aN~ NCHO/ N COCH / C(O NHR OHOH \ A N\ \

H
N OHN OR R/ RRZy, @emcykﬂc na), kiyk2 R = Eakh; al kyl; R2 =
al kyl ar yl aClez Myl het\-:rozgl_ll‘, [a\!H?SRS (R® = alkyl, heterocylic),

SO,NHR*, NH.CO(S).NHz, CONHR®, -CHaNH,, -CHN(R'R?

- from CHARTS C1 AND C2

X \l‘\l
/ ~N
Cl
B |\ \ﬂ“
|
~ N / N
RN
‘ OMe l
NR'R? CONHR!
B DSk
~ N
R N/ ~N R N &7
OH OH
1= H, alkyl;
RZ = alkyl, aryl,

heterocyclic, acyl



WO 2004/ 031161 PCT/ AU2003/ 001303 - 93 CHART El NHz O
O-\' N N/NHz + ON/ ,J XONNHR OHEl r "YNH O
woR004m31161 -f N/ J Me NHz O M N NH2 OH N N~ CrENBBR20§3/6001303

NCHON/ N~ COHOHR =Hor alkyl OHOH I i NN NR
, CHZNHz | G N J CONHR RR'_%]I\[NHZ(}IZN/N\
CHOH R = H alkyl; R2 = al ycf,aryl, acyl NHz O R1
N~RI(R2) + NR2(Rl) NHz OOR2 NHz OH R1, R2 =
al kyl, substituted al kyl, aryl, heterocyclic, OCH
exanple: 0 M NHz N\ M= N CONHR 0 Me

CHART C4
n-Buli; Me
N DMF; HY; N
| MeNH.NH; ] '1“
1 NHPh RPN N
O OH
R'=OMe or Me /
Me
(TN
R N7 N
OMe

R'= aryl, heterocyclic, NHy, NRZR® (R? = H, alkyl;

R3 = alkyl, heteracydlic, acyl), SR* (R* = alkyl, heterocyclic),
SO,NHR®, NH.CO(S).NHp, CONHRE, -CH,NH,, -CHaN(R?)R?
- from CHARTS C1 AND C2

2
(|)R2 y 0 3
N—R
=N CHO
(Y — (Y —— Y
o N/ N R N/ A ]! N/ =N
, OH OMe OH
R<=H or alkyl R? = H, alkyl;
l R3 = alkyl, aryl,
NH, alkylamino, acyl
e
]! N/ ~N



NH2 /N N M N/ NCCONHR NH2 CH OH O Ar O Py \ OXAr
O-Py NCH=NOR N/ N'CH=ENOR OH R \ N-I N-Ar NN Ar
WO 204@0ANRIR 2 N NI\ 11 OGHN % OH N N CHZNRCRAD200RP01303
OH R, R2 = Hor substituted Rt = H, alkyl; R2 = H,
al kyl, aryl, acyl WD 2004/ 031&%1 PCT/ AU2003/ 001303 -

94 CHARTFlO) ONN ~NHZ N

F1 N\ NHz o Hi N M i

OON\ N +/ NH2 OH

NH2 OH NN~
N\ N N\ N CH=I\I(PCI—|OC(I]\I@|@(BT‘NWO-I

R=Ho
N CHNFz | HN 2.

N™ ™ N AN N AN
l Z
EtOOC EtOOC EtOCC

alkyl OHOHi yll NNR-
CONHR
OH
AN
OH OMe
D1
Cl
N]\ ~
EtOOC & N/
OMe

R Nl X
Nl TR NN
-
Et00C 2 OH
OH

R =8R' (R = alkyl, aryl,
heterocyclic), aryl, heterocyclic,
NR?R? (R? = H, alkyl; R® = alkyl,
heterocyclic, acyl), NH.CO(S).NH,,
SO.NHRs l

R =S8R (R = alkyl, ary),
heterocyclic), aryl, heterocyclic,
NR2R3 (R2 = H, alkyl; R® = alkyl,
heterocyclic, acyl), NH.CO(S).NHz,
SO,NHRg

Me

OH
NS NZ A
PP — Il
EtOOC N~ TR R® N~ R
OH OH

R' = 8R? (R? = alkyl, aryl,
heterocyclic), aryl, heterocyclic,
NR®R* (R® = H, alkyl; R* = alkyl,
aryl, heterocyclic, acyl),

R = 8R! (R! = alkyl, aryi,
heterocyclic), aryl, heterocyclic,
NRZR® (R? = H, alkyl; R® = alkyl,
heterocyclic, acyl), NH.CO(S).NHz,

SO,NHRg NH.CO(S).NH,,
SO,NHRS,
R® = CONHR’, ~CHN({R®)R*
Cl
NS
EtOOC Z N/
OH

R=8R' (R! = alkyl, ary,
heterocyclic), aryl, heterocyclic,
NRR® (R? = H, alkyl; R® = alkyl,
heterocyclic, acyt), NH.CO(S).NH,,
SO,NHRg

N7y

|
2
N\ R

OH
R =8R' (R! = alkyl, aryl,
heterocyclic), aryt, heterocyclic,
NRZR® (R? = H, alkyl; R® = alkyl,
heteracyclic, acyl), NH.CO(S).NHg,
SO,NHRg



NNRN OHOHOH RL =H, alkyl; R2 = alkyl, aryl,
acyl N\ Nz OR N\ NRI(Rz) i N2 +ORzi | |/ N
WOR2(R0311bHz OH R1, R2 = al kyl, substituted al kRgi/AU2003/001303
aryl, heterocyclic, OH exanple: OM N NHz NN M N\

N CONHR NH: O Me M/ -;:J- . NH2 GHCOH 0 Ar OPy
OArN\NCH:NCROPy/N'CI—% 1 OHR ~ NN-i \
NA N\ / NA NCHZNRlRZCHAR NN OHd1 / N
CHZNR R2 Rz OH Rl, R2 = Hor suTJsHutede:H,

al kyl; R = H, alkyl, aryl, acyl WD 2004/031161

PCT/ AU2003/ 00803 - 95 CHART Goveve H OH Owe

NN Nl AN
7 o~
EtOOC & N EtO0C & N~ TCN
OMe OMe

prepared according to
route shown in CHART D1

N] NN
= N/ CN
OH J
NN N7 [N
| _ || P — | _
& N CHO N COOH N C(O)NHR
OH OH OH
NTRYT N N XX
[
~
Z N I — N/
OH N or OH /N\
R" “Rr?
R = H, alkyl )
R" =H, alkyl;
' R? = alkyl, aryl, acyl
NN
| .



/I NN~N / tiNI | COCEt N(NOOHOwW d OHOw \

NN CNNNCNN OHOO® O1HOOHOW H\ NHR I
woao@031161 N O RHN (N~ HOOC N O N1 0 OH OH H eveAUR003/001303

OHN,OROHOW NNCHONC | I NOHCNI CN RON

OHOHOWwW R=H alkyl 1 OH1 NH2 OH NRIRZ OH N\ N N R

ININRINNHR OHNRIRZ OH HRL = H, al kyl; R = NH2,

SR (R1L = alkyl, aryl, R =44l s =aryl,

het erocyclic), aryl, heteroc;@f‘F ,TEgcyI NR2R3 (R2 =

H, alkyl; R3 = alkyl, heterocyclic, acyl),

NH. CO(S) . NH2, SO02NHR5 WO 2004/ 031161

PCT/ AUR0D{ 613030, 0,96 CHART, N\j) d NN\ COOE
wwoocet [ gl H avgicg?e Pe
NHp

OH
E1

S N S
—_— ——Me
N‘ = + I N~ N/)
NH; o} Me
NH, OH

OH R =H or alkyl

l

NS
N N/)——'CHZNHZ

OH

N N
S Sy
@N/)__CI_ENOR @N/) GHO

OH |

R'=H, alkyl;
R® = alkyl, ary),
acyl

( N NH, fo) R‘] A

N~ * I N =~
NHy o R2

NH, OH

R, R?= alkyl, substituted alkyl,
aryl, heterocyclic, OH

example:

0, Me
N|
e jj:
| 0 Me

N
ZNH,

NH

N Ar
N N
l X A -
N Ar
N 7
Z N [ OH
OH N ¢
\/\R2

R!, RZ = H or substituted

1

RN NQ] R

| ;"C—N\

N~ N/ Ha R2
OH

| X N\:[Me
~

NF N Me

OH \

Ny

] ——COOH

N_A A
N

OH

Ny

| ——CONHR

N~ 2
N

OH

12
Ny R'R)

s
N~ T RARY

I SN NICONHR
4
NP SconkR
OH

=NOR
N Ny, -CH
~
IS Sennor

OH

CHzNR'R?

12
i N N\]‘:CHZNR R
N ~
Z N
OH

R! = H, alky);
R? = H, alkyl, aryl, acyl



G N\ CH2OH ; N)
NN\ CHON\ NHR N\
WOERIR4/0MN1EH2NH2 N \ NRj
H or al kyl ;
CH2NH. C(O R \ I

substitutions at 2- and

substi t ut ed
N OH DER der|

R2 = al kyl,

N NDER Ove Ov T 1 10 N CH=NOR \|

N OH OH OH R=Hor alkyl 11
\' Il NRz -: DER OPCrAR1003/001303
al kyl, acyl N\
tives with
[ itions as in CHART G

DER WO 2004/ 031161 PCT/ AUZOWﬁ? - 97 CHART H

OH CI cC COOH NN NN J COCH
RRN\

Ow OH D1 H1

~NjN R6 N' EtOOC / N

N' EtOOC | N' OH
OH OH
R—SRl(RlzaIkyI, aryl,

R=SR (Rl = al k .
het er oc 'chﬁHz, jwe erocyc | j
&N, ZNN
NH, OH
F1
NH; 0s__H N
N NTRYTTY
{ _ + j\/ _— ! P /)—Me
NH, 7 Me ‘ N

N N\\
| ——GH=NOR
= N// —

OH
R=H oralkyl

J

N\N

| N
= )
OH

—-CH,NH,

N[ AN NHz OIR1
+
Z NH, o R?

N

N7 N\\ N7 N\\
| ——CHO [ ——COOH
z N// »Z N//

OH j OH
NS S VAR NS
| 5-C—N | /)—CONHR
// Hz RZ = N
OH OH
1=H,alkyl;
R?= alky!, aryl,
acyl
1 m2:
NI SN N\ R (R
e .
2, R¥R")
OH

R, R? = alkyl, substituted alkyl,

aryl, heterocyclic, OH

example:

N’ N
Z NH,

NH,

OIPY
(¢]

Py

R', R% = H or substituted

o] Me
ji N CONHR
Q7 Me L I ;:[ I

CONHR

N CHNR'R?
NS
CHNR'R?

T=H, alkyl;
R? = H, alkyl, aryl, acyl



het erocyclic), aryl, heterocyclic, NR2R3 (R2
al kyl; R3 = alkyl, NR2R3 (R2 = H, alkyl; R3

H,
al kyl ,

wedogosaycl i c, acyl), NH CO'S).NH2, heter ocycPCT/AU2003/001303

acyl), NH CO(S).NH2, SO2NHR5 S02NHR5, R6 = CONHR?,
-CH2N(R8) RO (R8 = H, al kyl; _R99 H alkyl, R aryl,
acyl) W"l ~CON1 OHR = SRL (5Rl al kyl, aryl,

het erocyclic), aryl, hetero N NR2R3 (R2 = H,
alkyl; R3 = alkyl, R6 N~) gylﬂ@{%?o%\ycl ic, acyl),

H CO(S). NH2, OH S02NHR5 R6 = CONHR7, - CH2N(R8) RO
(R8 = H alkyl; RO =H alkyl, aryl, acyl) WO

2004/ 031141 PCT/ AU2003/ 001303, - 98 CHART HZeH C

COOH N\ NiMe |/ NJ-Me I\hCOO—|EtOOCNI Et OOC
I NI OH DER—RR-" \Y' N-BER—~ DER " RGN
Et OOC N oetR = SR1 (R /Ikyl aryl,

(RL = alkyl,caryl, heterocycli&, aryI heteroo:;mellc

het erocycl &¢£), aryl, heterocyclic, NR2R3 R2 H,
alkyl; R3 = alkyl, NR2R3 (R2 = H, al kyl; RS I kyl,
het erocyclic, acyl), NH CQ(S). (lj\'LHZ, het er ocycIA'Me,o

acyl), NH CQO'S). NH2, W on !

X AN ~ AN
I N I AN~
NC” N ?
OH o OMe

OH 0 OH OMe |,
N N._ _COOH
l XX NHR _ | AN P~ l NP
HN AN 7
N Hooc” N N o N Z

/
RO™ R=H, alkyl
OH J NH, OH NR'R? OH
I X N\ l AN N\ | BN N\ R
PN
NN N RN N
NH, OH NR'R*  OH OH
12
R =H, alkyl; R = NH,, SR (R = alkyl, ary},

R? = alkyl, aryl,
acyl

heterocyclic), aryl, heterocyclic,
NR?R® (R? = H, alkyl; R® = alkyl,
heterocyclic, acyl), NH.CO(S).NH,,
SO,NHRs



SO2NHR5, R6 = CONHR7, -CH2N(R8)R9 (R8 = H, alkyl; RO =
H alkyl, S0O2NHR5 aryl, acyl) R N\ CNDER N M (H

woRe048Rl6( R = al kyl, aryl, N heterocyclic), aprgi/AU2003/001303

heterocyclic, N\ ~ DER NRRR3 (R2 = H, alkyl; R3 =
alkyl, R6 I N~Me heterocycllﬁ acyl), NH C(XS) NH2,
OH SO2NHR5 R6 = CONHR7, - ( 5)R9 (R8 = H, alkyl;

RO = H alkyl, aryl, acyl) atives thereof ,
prepared via substltutl on ofélf-ﬁmg’ene?hyl group to a
subject in need thereof e.g. COOH, CONHR, al kyl am no,
al kyl am do, oxine, al kyloxime WO 2004/ 031161

PCT/ AU2003/ Q01803 _ - 99 REFERENCES 1. (a) A

Dondoni ACRE Medi cpN OOt
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Synt hesi s, 1§9‘§1, 641-646. 2°"°A Al bert and A° npt on,
J., 1952, 4985-4993. 3. J.Z. Brzezinski, H B. Bzowski
and J. Epsztajn, Tetrahedron, 1996, 52, 3261- 10 3272.
4. M Bl anco, M G Lorenzo, |. Perillo and C B.
Schapira, J. Heterocyclic Ny Y96, 334" o
15 5. S.B. Brown and M J. Sy r, J. Og. ,
1978, 43, 1331-1337. PREPA eTi“(]\l OF

8- HYDROXY- 6H- 11, BFNAPHTHYRI 5- ONE, 4-

HYDROXY- 4a, 8a- DI HYDRO- PYRANC 2 blPYRI DI N-2- q\lE 8 2
0 HYDROXY-6H 11, 61NAPHTHYRI N-

DI BENZOLa, g %BHNDB- wwwmwi
I

OMe

R H or alkyl J
l DER
N _R
N | N~ CHaNHz A l N N 1
™ N/ AN N/ R, ——DER
OH OH
1 =H or alkyl;
R5 = alkyl, substituted
alkyl, acyl
N ] - CHNH.C(0)
X N/
OH DER: derivatives with substitutions at 2- and
J 6-positions as in CHART G1



PYRI DO 13, 2-d1 PYRIM DI N-2-ONE General 25 The

follow ng reagents were sourced comrercially: -
wa@nioa®sticet hyl am ne, hi stam ne, 2- PCT/AU2003/001303

(2-am noet hyl ) pyri di ne,

2-(2- nethylan1noethy|)pyr|d|ne al dehydes: 4-

i m dazol ecar boxal dehyde, 2- thlééolecarboxaldehyde and

2- pyridi necar boxal dehyde, yrazol e,

i m dazol e, nethylim dazol e an ﬁ’lﬁm—ﬂ) 3-triazol e,

boroni ¢ acids: 30 phenyl boroni c acid,

2-(trifluoromnethyl)phenyl boronic acid,

2- met hoxyphenyl boroni g, acid, o-tolylbogonic acid,

2-f 1 uorgphenyl boronic aC|d 3- nethoxyp bor oni c

aclid,>4- met hoxypheny!Bor Lc_achd mi

ac*Q( Soay di Tl uogQp onlc AGiods

di fl1 uor ophenyl bor oni coaci d, 3-thi ophen roni c acid, ou

3-fl uorophenyl boroni cpacid and 4-fl uorophenyl boronic w

acid; and organozi nc reagents: 2-pyridylzinc brom de,

2 35 (nethylthio)phenyl zi nc i odide,

2- (et hoxycar bonyl ) phenyl zi nc i odi de and -

nmet hyl pyri dyl zinc bromde (0.5 Msolution in THF)

(Al drich). 3-PyRidylboronic acid was pfirchased from

N7 y” SN
=

Frontier Scien N 2- Am nonet hyl t hi g was
prepared acg to tke—+iteratureld _golvents were
anal ytical &ra d used as suppl5°8%. THF WO

2004/ 031161 PCTPAUZ003/ 001303 - J0Q 5, gt || ed

f rom sodk usr'arld akezophenone undehrt é ﬁgt MR
spectra {eBrocykiR), & hatfocycicd TMB) we 52“’3%’ '8ra(5y FoF°a

Var i an Uiy ter uniME Erepy S b
i cat o AR AR e UG ehepes oM oE e  a

J-
dat a vver'éa{eP@’@'&aE}’@(ﬁlH(?&SéN% cf oyras S dst r Il mass
spect r on§d:dRs, —ﬁﬁﬁHﬁyﬁWﬁggﬂg of derivatijves of 5
cl asses @f =¢ioatyoBTs, akd- hydr oxy- 6H R
[ 1, 6] napiihwspy di n-5-one (A), PN
4- hydr oxy- 4a, 8a- di hydr o- pyrano|[ 3, 2- b] pyrridi h- 2- one
(B), 8-hydroxy-6H[1, 6] naphthyrin-5-0 ,
di benzo[ a, g] qui nopli zi n-8-one (D) and 4- on
hydr oxy- 1H pyri dg[ 3, 2-d] pyri m di p-_ €. IS
described. HO W O WO HN Y%efocyi) éﬂlﬁgﬁl%—g ABC

SRR N| D \/)N NR2R? (R? = H, alkyl; R® = alkyl,
RO N heterocyclic, acyl), NH.CO(S).NH2,
OH SO,NHR5
R® = CONHR?, -CH,N(RE)R®

(R8 = H, alkyl; R® = H, alkyl,
aryl, acyl)



NNI NOHOH DE 10 Condensation of ethyl
3-am no-picolin-2-ate with acetic anhydride according

wo eootlogti6ret hod of Zhou and cowor kers' gave — PCT/AU2003/001303
8- hydroxy-6H[ 1, 6] napht hyri di n-5-one (Al'). By
substituting ethyl 3-am no(?ol colin-2-ate respectively
with ethyl 5-chloro-3-amn pi colin-2-ate and et hyl
6- met hyl - 3- am no- pi col i n-&g@ 1_% correspondi ng
2-met hyl 15 and 3-chl oro- A&T -6H [
1, 6] napht hyri di n-5-one derivatives were obtai ned.

Further derivatisation of these systens as shown in
Charts AI - A4 gave series of 8-hydroxy-

6H[ 1,/ .{1apht hyri di n{5-ones. The preparation of a

Fies hdroxyN dLh.}Ld.L,O N\\N___>N|\\)N\
epir 2 b] PYLd g . 1S deses ,jéll‘n\,\;;harts N Me

e met hod - of |$I anco and coworkgers2 was OH

enployed for the synthe3|s of C2 which ypon subsequen
acid 20 hydrolysis provided 1
8- hydroxy-6H[ 1, 6] napht hyrin-5-one (d) .| Further
derivatives in this series were prepared follow ng
routes shown in Charts d - C2. Charts D1- D2 show
the preparation of a series of R
di benzo[ a, g] g |Zi n-8-ones. The Kkgyxs , i1 nvol ving
tolve <€ enstructli on off t he<i-rg—system Jf glll ghed the> PER
met hod prewousl YW descri bed3 by EG8Fyel an d@vvor kers.
Chart El shows®t he routes enpl oyed I, N 1?‘1‘\
prepar at i SO zkgeri es of st ket
4- hydr oxyh e&af"‘k Y-areeye pyri dof 3, PEQPHPAIMIEHHE: one
derivativé 280 7%1161 PCT/ MR GO 3 o073 k4 01
CHART Al h7te,r\;>:ych; a7 s H O h-tetecyfp @yl NH- CRESPNH2: ) a
MeO WN ) 2R OVe NHRs OlTH NN~ ON ON

DER

Loy
NEON\CN[@”VN\ "R NCN | OHR6 OH/OH OV R =,
NH2, SR2 =a)ky| aryl, R
N|\ NN
— DER
/N//kMe
OH

R =SR' (R1 = alkyl, aryl,
heterocyclic), aryl, heterocyclic,

DER ~—— PPN NRZR® (R2 = H, alkyl; R® = alkyl,
R N” “Me heterocyclic, acyl), NH.CO(S).NH,
OH SO,NHRs

R® = CONHR/, -CHN(R®)R®
(R®=H, alkyt; R® = H, alkyl,
aryl, acyl)

DER: derivatives thereof , prepared via substitution of the 2-methyl group to a subject in need thereof e.g.
COOH, CONHR, alkylamino, alkylamido, oxime, alkyloxime



heterocyclic), aryl, heterocyclic, NR3R4 (R3 = H,
al kyl; R4 = alkyl, heterocyclic, aryl), NH CQ'S).NH2,

WE2@4MBINED N \ SO2NHRS nN~ N COOH CN Ove OH ReCHAKkyd03@1303

5

10

15

20

25

30

35

TNONNN~1T \ OTNONRHNNR- aN- OH ROH COOH HN
NOR SR2(R 2 = alkyl, aryl,_ cPégz_al kyl OH R6 OH NHR
heteroaryl), aryl, heterocyclic,” NR3R4 (R3 = H,

al . — I, heterocyclic, acyl), NH CO'S).NH2,
i t RINGEY 6 00 Tone HO NG Y chon = o

NHR R6 = al kyl, al kylanino, acyl OH R = alkyl The

200K, ¢ AFA RS SRR P s A B8 ¥ s,

PCT/ AU20I987029830B)1. ¢b) 20 Don@pitiRF. AR erditda, REVIBHAOTER o8 aRd T.
NH. CO. CHR..000 oM N COOEt R ~ N M R
N RRBRg st %ﬁgk@y@%‘&% = alkyl OHR = alkyl OH

2. A Albert and A. Hampton, J., 1952, 4985-4993.

3. J.Z. Brzezinski, H.B. Bzowski and J. Epsztajn, Tetrahedron, 1996, 52, 3261-
3272.

4, M.Blanco, M.G. Lorenzo, I. Perillo and C.B. Schapira, J. Heterocyclic Chem.,
1996, 33, 363-366.

5. S.B. Brown and M.J.S. Dewar, J. Org. Chem., 1978, 43, 1331-1337.

(5) PREPARATION OF 8-HYDROXY-6H-[1,6]NAPHTHYRIDIN-5-ONE, 4-
HYDROXY-4a,8a-DIHYDRO-PYRANOI3.2-5]PYRIDIN-2-ONE, 8-
HYDROXY-6H-[1.6]NAPHTHYRIN-5-ONE,

DIBENZOJa,g] QUINOLIZIN-8-ONE AND 4-HYDROXY-1H-
PYRIDO|3,2-d|[PYRIMIDIN-2-ONE

General

The following reagents were sourced commercially: - amines: ethylamine, histamine, 2-
(2-aminoethyl)pyridine, 2-(2-methylaminoethyl)pyridine; aldehydes: 4-
imidazolecarboxaldehyde, 2-thiazolecarboxaldehyde and 2-pyridinecarboxaldehyde,
azoles: pyrazole, imidazole, methylimidazole and 1H-1,2,3-triazole, boronic acids:
phenylboronic acid, 2-(trifluoromethyl)phenylboronic acid, 2-methoxyphenylboronic
acid, o-tolylboronic acid, 2-fluorophenylboronic acid, 3-methoxyphenylboronic acid, 4-
methoxyphenylboronic acid, m-tolylboronic acid, 3,5-difluorophenylboronic acid, 2,4~
difluorophenylboronic acid, 3-thiopheneboronic acid, 3-fluorophenylboronic acid and
4-fluorophenylboronic acid; and organozinc reagents: 2-pyridylzinc bromide, 2-
(methylthio)phenylzinc iodide, 2-(ethoxycarbonyl)phenylzinc iodide and 6-
methylpyridylzinc bromide (0.5 M solution in THF) (Aldrich). 3-Pyridylboronic acid
was purchased from Frontier Scientific. 2-Aminomethylthiazole was prepared
according to the literature.* Solvents were analytical grade and used as supplied. THF



R R =alkyl;, RR = -CH2ZN(R3)R4 (R3 = H, alkyl; R4 =

al kyl, acyl), -CH2NH2, -CH=NOR5 (R5 = H o N\ ON \
w@2044038bkyl ), CONHR6 Ri \ | N CH=ENOR2 R\ | NeCHAOUROBI001303
COOH R Oa kyl, OHR = alkyl OHR = alkyl R2 = H
0

alkyl, aryl HN W ONO N\ | ONR \ NR-\ NO
R\l NOHR/NOHNHR2 2 R3 NFIZRlzaIkyI R =

alkyl R2 = H alkyl; R3 = alkyl, aryl, he above

re&’@ﬁ disHledfpR SP@E@’a%I@obEWO@l%%Qq yiges 'ﬁgon Rpoptra ¢5, relative

WCF;FJWTM& B‘lge/@‘écﬁérdéﬂ eelariah _%_3@04, HE¥bhfeler unless otherwise indicated;
oY A TS BYEY D i gz TR ORI O e KPS Oy MRS Quattro

HNIMnAds spétiordétd!  R6 OH Rs OH Rs OH

The synthesis of derivatives of 5 classes of compounds: 8-hydroxy-6H-
[1,6]naphthyridin-5-one (A), 4-hydroxy-4a,8a-dihydro-pyrano[3,2-b]pyridin-2-one (B),
8-hydroxy-6H-[1,6]naphthyrin-5-one (C), dibenzo[a,g]quinolizin-8-one (D) and 4-
hydroxy-1H-pyrido[3,2-d]pyrimidin-2-one (E), is described.

H (0]
O, N O, O
| N | = HN i X
7 7
NS N NS N . N/
OH OH OH
A B C

10
Condensation of ethyl 3-amino-picolin-2-ate with ace’gic anhydride according to the
method of Zhou and coworkers' gave 8-hydroxy-6H-[1,6]naphthyridin-5-one (A1). By
substituting ethyl 3-amino-picolin-2-ate respectively with ethyl 5-chloro-3-amino-
picolin-2-ate and ethyl 6-methyl-3-amino-picolin-2-ate, the corresponding 2-methyl-

15  and 3-chloro-8-hydroxy-6H-[ 1,6 naphthyridin-5-one derivatives were obtained. Further
derivatisation of these systems as shown in Charts A1 — A4 gave a series of 8-hydroxy-
6H-[1,6]naphthyridin-5-ones. The preparation of a series of 4-hydroxy-4a,8a-dihydro-
pyrano[3,2-b]pyridin-2-ones is described in Charts B1 — B2. The method of Blanco and
coworkers® was employed for the synthesis of C2 which upon subsequent acid

20  hydrolysis provided 8-hydroxy-6H-[1,6]naphthyrin-5-one (C1). Further derivatives in
this series were prepared following routes shown in Charts C1 — C2. Charts D1 —D2
show the preparation of a series of dibenzo[a,g]quinolizin-8-ones. The key step,
involving the construction of the ring system, followed the method previously
described’ by Colye and coworkers. Chart E1 shows the routes employed in the

25  preparation of a series of 4-hydroxy-1(alkylated)-pyrido[3,2-d]pyrimidin-2-one
derivatives.
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I 1) malonic ester ii) NaCE
ONONONM N COCEt N
wa@bkdoglo3RRe1 = - CH2ZN(R2) R3 (R2 =

acyl), -CH2NH2, -CH=NOR4 (R4 =

ONO NN CHNOR N CHO H

H
ONNOHoON OHNH2 Ra R2 R1L =
O

aryl, acyl H1 ONH N

OHN RL \R2 R6 = al kyl, agg%

reacti ons were repeated by

EtOH T NH CO CH2. 000Et
Me Me
H,

OHOHOH R =

| kyl ; R3 = aP&yAD2003/001303

H H alkyl), CONHR5

=H alkyl H ON H
al kyl; R2 = al kyl,
OHNNH2 HN\ | N R6

REAT, g e o T N

with N COOEt N COOEt WO 2004/031161 PCT/ AU2003/001303

-@il CHART A4 NHS
-
N

COOEt

H
O N MeO_ N\ MeO N\ MeO N~
AJ— U — T — T
N\ = ~
N N N~ el W R
0111 OMe OMe OMe

H
Os N
| N MeO. /N, N
NS 7 S —
N~ TCN N~ eN
OH OMe
R
Ox N |
SN S _
“ I P N~ >cooH
N" N OMe
OH

R = alkyl .

H ox R
Os N | N | SN
P NS 2 [0}
X N~ ~CooH Hl\ll N
OH

R¢ OH NHR
l I\Iﬂe

o Y
7 O

l N Hl}l X N
X N/ COOH RS OH NHR

OH
R = alkyl

y o N
(@) N ‘ SN I SN
~
™ N R Hrfl X R
OH RS OH
R = NH,, SR? (R? = alkyl, aryi,
heterocyclic), aryl, heterocyclic,
NR3R* (R3 = H, alkyl; R* = alkyl,

heterocyclic, acyl), NH.CO(S).NH,,
SO,NHR5

R 0
(o] N ] N Q. N ] N
2 T s
NS R HN N R
QH RO OH

R'= SR2 (R? = alkyl, aryl, R = alkyl
heteroaryl), aryl, heterocyclic,

NR3R*(R3 = H, alkyl; R* = alkyl,
heterocyclic, acyl), NH.CO(S).NH,,
SO,NHRS

RE = alky}, alkylarnino, acy!

The above reactions were repeated by substituting

N2 Ch N2
| with |
o -~

N COOEt

N COQEt



NCOOEt HONMON MON MON RV I NROY RN
OHR; OHOvw O O H MONONR; NCNR N NR R
PCT.

we2@kylieOMe OH R = NH2, SR2 (R2 = al kyl, aryk¢ /AU2003/001303

EE

het erocyclic), aryl, heter ocycl ic, MO N NR3R4 (
H, alkyl; R4 = alkyl, heterocy. 30\/9 acyl)

NH. CO(S) . NH2, RNCOO—ISOZNH ON HONR
NRL i OOHRNRL = NH2, SR2(R2:aIkyI aryl, OH
NHR heterocyclic), aryl, het NR3R4 (R3 = H,
al kyl; R4 = alkyl, Me heter §WﬁAgcyl

NH CO(S). NH2, O N SO2NHR5 R V N 0 OH NHR The above
reactions were repeated by substituting | C NH2 NH2
with NCOREt N COOEt WD 2004/ 031161 PCT/ AU2003/ 001303
- 105]] QHART Bl

Me’ N COOEL

H
/ETNH.CO.CHR.COOH [o] N \
l —_— | -
7 X 7
Me N COOEt R N Me
[o]

- H
R =alkyl R = alkyl R = alkyl

R, R1=alkyl,
R? = -CH,N(R%)R?
(R® = H, alkyl; R* = alkyl, acyl),
y " y -CHoNHa, -CH=NOR® (R® = H
ONHR®
ON[\ ONI\ ONI\ alkyl), CONHR
RN eHeNOR? RN N NcHo RN cooH
OH OH B
R = alky; R = alkyl R = alkyl
2 = H, alkyl, aryl l '
H
N

-————
ol

O,
., Ox N ] N B
0, N ] R1 . N/ R1 N N/ 0o

S
_ OH NHR?
RN or 4 N\Ra
OH NH, R' = alkyl;
R = alkyl R? = H, alky}

R® = alkyl, aryl, acyl

The above reactions were repeated by substituting

NH, cl NHp
~ ~

Me N COOEt N COOEt



(.0C(OM NCOOEt OMWO 000 OONC NRL OHQOQw
O O Bl I 10000\ OONCNNR HN\ NR OM
we2HRa60OH R = NH2, SR2 (R2 = al kyl, aryl, PCT/AU2003/001303

het erocyclic, aryl, heterocyclic, O O NR3R4 (R3 = H,

al kyl; R4 =alkyl, \ N COON hgt%g?cycl ic, acyl),

NH. CO('S) . NH2, Owve SO2NHR5 1 = al kyl, al kyl am no,
acyl \ OO0 O V NOHNHR O%'q_m\h 3N 0 R6 OH NHR

R6 = al kyl, al kyl am no, acyl above reacti ons were

r epeat ed by substituti I OQAc \ with N COCEt
N COOEt WO 2004/ 0311@1 1A 003/ 001303 - 106 CHART
B2 OCC(OM OOOOI HNCRCOOEt N Me HN N Me HN
N CHENOR OH R3 OH R3 O—Ig'R]-‘ H or al kyl

ﬁNHz Q 'l:ll Q IT] o) z
o
Me” N7 Scooet |\ }\ —_— |\
S P -
Hl\ll NN e Hl\ll N” “Me HN A Y
RS OH R® OH R®  OH

i) malonic ester

ii) NaOEt, EtOH l I l
/[\//tNH .CO.CH,.COOEt
»
Me N COOEt

R= alkyl - ~CH2N(R2 /3

l (R2 = H, alkyl; R® = alkyl, acyl),

-CHaNH,, ~CH=NOR* (R* = H
H H
o} N I N o) N l N
X N/ CH=NOR S N/ CHO
OH OH

alkyl), CONHR®
R =H, alkyl

H l
[¢] N
N |
O N ‘ N ~
N ~
N OH 1 /N\ ,
OH NH R' R
R?= alkyl, aryl, acyl
N
| ~
NS N/
]6
CH NH

J 2 = H, alkyl;

O, o H
N
HN | P
R X HN NN
R® OH N
R1/ \R2

RS = alkyl, alkylamino, acyl

The above reactions were repeated by substituting

NH, a NH,
N
o ~
N

CQOEt N COOEt



R3 = al kyl, al kyl am no, acyl

O
nlm- CHO OH R = H or al kyl OH
wokoMBTII6Rt = H, al kyl; R2 = al ky

HN ON HN \ R3 OH NH2 RO—|/N
R2 = al kyl, aryl, acyl R3

The above reactions were repea
Cl CAc with M N COCEt N
PCT/ AU2003/ 001303 - 107 %Tgﬁ

C]—I N OH NH,
y| PCT2AM203/)1303

H al kyl ;

_al kyl am no, acyl

by substituting OAc
2004/ 031161

000 HN\ E HNI

\' HN O (N MOOC \ N OHC NHR OH OH OH C2 OOHN(]\I
HN H IilOﬂ\NiNRCBRlIN~RZC]—IC]—|

~
N COOEt

|

H
Og N MeO._ _N
| AN / SN MeO. /N N MeO /N X
X P X l P ™ l A T N l =
R N R N R N” oH R Nl
OH o] OMe OMe

MeO. /Nl N
Z
RN e
OMe
R =alkyl l
MeO /N] SN
7
R X N COOH
OMe
0N
‘ AN
7 (o]
R X N
OH NHR
I\l/le
O, N l N
. O
R X N
OH NHR

|

4
o) |\
o
RN N~ R
OH

R' = NHg, SR? (R? = alkyl, aryl,
heterocyclic), aryl, heterocyclic,
NR3R* (R? = H, alkyl; R* = alkyl,
heterocyclic, acyl), NH.CO(S).NH,,
SO.NHR® ’

5]

o) |\
RN NT R

OH
= NHp, SR? (R? = alkyl, aryl,
heterocyclic), aryl, heterocyclic,
NR®R* (R® = H, alkyl; R* = alkyl,
heterocyclic, acyl), NH.CO(S).NH,,
SO,NHRS

ZzZ—=

The above reactions were repeated by substituting

N NH, ) cl N NH,
| with ]
2 ~

N COOEt

COOQEt



ad R1L =H alkyl; R2 =alkyl, aryl, Oacyl OHN H2N
Vi Me,, NI % CHN OH C3 WO 2004/031161
wEOAARAE03/ 001303 - 108 CHART C2 0 0 8211 POWAR2043/001303
RL OHOH R2 = alkyl R = NH2, SR2 (R2 = al kyl, aryl,
het erocyclic), aryl, heterocycjr('ég,_ NR3R4 (R3 = H,
al kyl; R4 = alkyl, heterocyclTC, acyl), NH CQ'S).NH2,
SC2NHRS T 0 Ove Ove O HNdpAkThB1' ™~V ., V. R\ NR
\ NRR NRNC OHOw O 0 OB 7-R-substituted
deriyatdcpps fromCHART 1 0 0O FIN MM~NNR\ NCN \
I R||¥H CH

7z
N COOQEt

Oy, 0 050 0O 0s__0.
x
/ /
N N NN N N W R
@;1 OMe OMe OMe

SNPLNGEN OO A OOy
X I Z . l ~ X I p
N7 cN N HN N~ R
OH R¢  OH

R' = NH,, SR? (R = alkyl, aryl,

heterocyclic, aryl, heterocyclic,

O, 0.
l X NR®R* (R® = H, alkyl; R* =alkyl,
N N/ COOH heterocyclic, acyl), NH.CO(S).NH,,
e SOzNHR®
RS = alkyl, alkylamino, acyl
Q. 0. l SN
~ (0]
N N
OH NHR
[¢) O ] N
HN X N/ o

lb‘
R OH NHR

RE= alkyl, alkylamino, acyl

The above reactions were repeated by substituting

OAc cl OAc
X
Pz p7

N COOEt N COOEt



ODII O HNI \ HN\ HNI \ R NCHOR N COOH R N
CONHR OHOHOH 00pO0Oz R\ HNI\V HNI RNI\ ~ |
wo 2004/001Rd N R\ N COON R N GONHR OH / N\ CH MET/AUEH3/001303
R2 = alkyl RL = H alkyl; R Rz Rl H, alkyl OR Rz =

alkyl R2 = alkyl,

aryl, acyl ]r{%(\)l_
Mg OROKHNNY, ROH, ROH

OR R2 = al kyl

OO0 HN*N-N~N1T \
N\ R R2 = al kyl

OH/N R~ Rz WD 6
PCT/ AU2003/ 001303 - 109 CHAR‘Fﬁ%%Eg
HHN-NI/ ~N/ OHOHd OHO \ O+ / N M |

1
O+ N I NO

N O HZNN Me

NI/ OHOH Oo0 1 NgNNXN ONHOOC/ OiC N

NHR f%cm CH 1
L
N

Mg’

X

Pz
N CH=NOR

X

| —

N

OH R=H oralkyl

o) o|\
s
NN
OH NH,
o ol\
P
Hr?\ N
3 OH NH,

o] O l X Q O. l N o] 0. l
-~ ~
COOQEt X N Me Hl}l X N Me Hl}l X
OH R® OH

R3

OH R =H or alkyl

—
N CH=NOR

‘ R3= alkyl, alkylamino, acyl

0] 0)

OH N
RO
R = H, alkyl;

R? = alkyl, aryl, acyl

R1/N\R2
R'=H, alkyl;

R? = alkyl, aryl, acyl

R3= alkyl, alkylamino, acyl

The above reactions were repeated by substituting

OAc
X ‘ Cl X OAc
| with [
~ p
Me N

COOEt N COOEt



OON / N~NCCNNRRZOHRIOHRL =H, alkyl; R=

H alkyl R2 = alkyl, aryl, acyl ONI1 / / I N NH2 OH
woe0208046031161 PCT/ AU2003/ 001303 - 110 CHARECDAUDI3001303
\'p+/ N MOI N. OHZNN MMO\NOHOH OOO r'NN
XN 2N O HONOHOH OH\ 0010 NHNNNRN\IN\

| /| OHRR OHONHZ R = H-at%{lT R = alkyl, aryl,

R al kyl, aryl, heterocyclic lic IN NON
R--"N/ O=5 NOH\ NHR CH F@Etwéﬂeterocyclic

0 o} 0
HN | Xy HN | AN HN AN
- S P
O N W Me00C” X N oHe N
NHR OH OH OH
c2 l
0 0
o] HN I N HN ] RN
o
HN | X i NN NN
NS N/ RO/N OH R1/N\R2 OH
OH
c1 R'=H, alkyl;
R? = alkyl, aryl,
0 acyl
0 HN ] AN
HoN ~
Me\N | N 2! N N
~ _ OH



WO 2004/ 031161 PCT/ AU2003/ 001303 CHART D3 OHO \ O +

\' N NOHZN, NI \RI \NI RL OHR = hal ogen, alkyl,
wedo4mA6OH OHO \ O+ / N M | N O HZN-N R ReT/AIUR00RN01303

OH RI = hal ogen, alkyl, CN, NO2 OH Rl = hal ogen,

alkyl, CN;, NO2 1 OO N XNliﬁ%gul / }{333 | / 6~7R1

NHR H R~ OH RI = hal ogen, ,am no, = hal ogen,

al kyl, CN, NO2 substituted amarpcOH \ O O + N O

H2N --~N I \~/ MO NR MONR OHRL = hal ogen,

alkyl, CN, N2 OH\ Rl = halogen, alkyl, CN, NG2 O1 N

O /NR R~N 2O0HQN/ , SR3 (R3 =al kyl ,
eterocycl i, =
R R\ N/R1

aryl, OH\ ' heterocyclic), as
OH

hal ogen, al kyl, CN, NO2

R? = alkyl R" = NHy, SR? (R? = alkyl, aryl,
heterocyclic), aryl, heterocyclic,
NR3R* (R? = H, alkyl; R* = alkyl,
heterocyclic, acyl), NH.CO(S).NHo,
SO.NHRS I

7-R-substituted derivatives
from CHART C1
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OH OH OH N
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Y X WY X By ' X T >
N Pz = = N 7 !
R N RN | R NS NcooH R " N "CONHR
OH OH N OH 9
R R . “oR? R? = alkyl R = sl
R‘} =H, alkyl; R'= H, alkyl
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RZ 2
HN | A N | A "N i e
_ N o ——
o R XN R N |J RN W
Me\N ~ OH NH, OH “oR! OH NH,
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P
RN
OH



NRARS (R4 = H, al kyl; R5 =alkyl, heteroaryl, acyl),
NH. CO(S). NH2, SO2NHR6 Rl1 = hal ogen, am de, am no,
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SONHRS N nN RRCBnI_F)& ON NH2 N\ I N N OBn
oBnhn R I R=al kyI subsp ’ﬁ al kyl N aN CN
Bn ROM N~ 1 NRL O—IR’—C(I}I CONHR3 R R O N aNMwe
ONp NR OBnpyOH R = - CH=NOR, 0
| X N, C@ Z N
N o] HN N NN
OH OH
OH o)
DO
Me N/ o} HZN\/N
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| —
@] S
NN HOOC
NHR OH

NR'R? OH
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9- HYDROXY- PYRI DO 1 -a]PYRIM DI N-4-ONE 20
9- Hydr oxypyri do[ 1, 2-a] pyri mi di n- 4- one itself was

28, 1287). Derivgitye _
9- hydroxypyr|do[1 2- a]o
usi ng known metho on
cowor kers, [
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= N
rabout a QNI P
OH
ondltlons yi el ds t h&=desiv.ed 3- R = alkyl, aryl,

heterocyclic

subst i t ut ed- 9- hydr ox{F5§P#do[ 1, 2- a] pyri mi di n-
(Schenme 11). Further el aboration at the 8-pqgsition

can be achi eved using known reporked nethods ‘(see for
exanpl e: 30 Sm rnov and cowor ker§g Chen1stry ofo
Het erocycl i ¢ Conpounds, 1992 ~32~v1T425).
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2-ami no- 3- chl or o- 3- hydr oxypyr pdA@ep4 see Gudmundsson
and coworkers, 15 Synthetic Comuni cations, 1997,
27(5), 861, for eparation) and 2-(4-chl oroph?enyl)-
3- 0X0- pr opi o i | d et hy r gives an QN
derivati ve; gt t arN ca@urf’nﬁl 3
usi ng known n*et Schen® 12w 20 C H Et 0 Y onGi
ORNH2 HOI G ®H QkHnabkh 25, 6,0, N R N~ R €
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PREPARATI ON OF 8- HYDROXY- 4( 3H) - QUI NAZOLI NONE, 9-
HYDROXYPYRI M DO $+6-a PYRI M DI N-4-ONE AND 9- @
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fol l owi ng cofipg nd@/rﬁza eztsﬁ i
commer ci alMey: Nanifhes: ethylam n% hi st éﬂm N
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, Hooe” SN N NA 0 e
NHR TR OH &
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substituted amino

OH
] AN o 4 | S
o HNN 0%
R

OH R4 = halogen, alkyl, CN, NO,

R? = SR® (R® = alkyl, aryl,
heterocyglic), aryl, heterocyclic, R" = halogen, alkyl, CN, NO,
NR*RS (R* = H, alkyl; R® =alkyl,

heteroaryl, acyl), NH.CO(S).NH,,

SO,NHR®

R'= halogen, amide, amino,

substituted amino
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aci d, 2-nethoxyphenyl boronic acid, o-tolylboronic
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3- nmet hoxyphenyl boroni ¢ aci d, 4- nethoxyphenyl boronic

acid, mtolylboronic acid, 3,5difluorophenylboronic
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met hyl pyri dyl zi nc brom de (0.5 Msol ution i n FHF) Y ¥ w!

(Al drich). 3-Pyridylboronic acid was gg%phégzd frem

Frontier Scientific. 2-Am nomet hnyt hi a i, SR (RE = alkyl, any, heteracyol,
prepared according to the I|t ' Soldﬁ %@p@z-mwams
anal ytical grade and used as su g%mgzl\THF iﬁmmm” COISINHy, SONHR

di stilled from sodjum and oph ndhe “lnder argon. 1H
NN% sp ec&{a (8, reiatlve o TMVS) “Mere recorded on a

Var i Ignlty O8ﬁ§p ctyoneter unless otherw se

i ndi J- Val \gkxggain hertz. Mass spectra
dat a a@re recordedoggn a M cr ssRCpattro I'l mass
spachid.onRLQr. 25 The syntheS|s~%/ |vat|ves of 3

cl d¥ses of conpounds: 8-hydroxy-/4 qui nazol i none
(A, 9-hydroxypyrimdo[1l, 6- a]pyr| “ncd- one (B) and

9- hydroxypyrido[1, 2-a] pyri m di n-@&one [

descrijped. 0 0 O V4, NH NMd N'N4 N2 2 gQLN\\r

OH A B C 30 The nethod2 of lyer and coworkers W;f%%L
enpl oyled in the synthesis of conpounds Al and A2.

Further derivatisation of these compounds to provitle a |

series of 8-hydroxy WD 2004/ 031161 PCT/ AU2003/ 00156 e

- 116 4(3FD qU|nazoI|nones enpl oyed routes shown in
Chart s . . Hal ogepation of the 5- and/or

in the y-4(3H) - qui nazol i none
syst\gﬁ{SﬂLo d net h gfeV|oust descri bed3 in the
literatute ¥or the rea t| ng on 8 hydr oxyqui nol i nes.

The S¥nthesis of thg1ﬁ§ggpt systemin classes B and
C conpounds Bl and GlsmreBgd-@yed the 5 procedure

previously reported4 by Dennin and coworkers. Further
derivatisation of Bi and O followed routes shown in
Charts B 1- B2 and C 1- C2, respectively. CHART Al O
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1. Z.-L. Zhou, .M. Navratil, S.X. Cai, E.R. Whittemore, S.A. Espitia, J.E.
Hawkinson, M. Tran, R.M. Woodward, E. Weber and J.F.W. Keana, Bioorg.
Med. Chem., 2001, 9, 2061-2071.

2. M. Blanco, M.G. Lorenzo, L. Perillo and C.B. Schapira, J. Heterocyclic Chem.,
1996, 33, 363-366.

3. J.D. Colye, J.F. Challiner, E.J. Haws and G.L. Newport, J. Chem. Res., M, 1985,
3748-3747.

4. (2) A. Dondoni, G. Fantin, M. Fogagnolo, A. Medici and P. Pedrini, Synthesis,

1987, 998-1001. (b) A. Dondoni, F.L. Merchan, P. Merino, I. Rojo and T.
Tejero, Synthesis, 1996, 641-646.

(6) PREPARATION OF 9-HYDROXY-PYRIDO[1,2-a]PYRIMIDIN-4-ONE

9-Hydroxypyrido[1,2-a]pyrimidin-4-one itself was synthesised according to a
literature procedure (Dennin and coworkers, J. Heterocyclic Chem., 1991, 28, 1287).
Derivatives of 9-hydroxypyrido[1,2-a]pyrimidin-4-one can be prepared using known
methods (see for example: Yale and coworkers, US Patent 4,022,897). For example,
condensation of commercially available 2-amino-3-hydroxypyridine with an
appropriate 2-substituted-3-oxo-propionic acid ethyl ester (for methods of preparation,
see for example: Marabout and coworkers, Patent FR 2,765,582) produces an
intermediate enamine which under dehydrating conditions yields the desired 3-
substituted-9-hydroxypyrido[1,2-a]pyrimidin-4-one (Scheme 11). Further elaboration at
the 8-position can be achieved using known reported methods (see for example:
Smirnov and coworkers, Chemistry of Heterocyclic Compounds, 1992, 12, 1425).
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Scheme 12 shows an alternate route to some functionalised 9-
hydroxypyrido[1,2-a]pyrimidin-4-ones where an appropriately substituted 2-amino-3-
hydroxypyridine is condensed with a 2-substituted-3-oxo-propionic acid ethyl ester. For
example, 2-amino-3-chloro-3-hydroxypyridine (see Gudmundsson and coworkers,
Synthetic Communications, 1997, 27(5), 861, for preparation) and 2~(4-chlorophenyl)-
3-oxo-propionic acid ethyl ester gives an 8-chloro derivative; the latter can be further
elaborated using known methods.

Scheme 12
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General

The following compounds/reagents were sourced commercially: amines: ethylamine,
histamine, 2-(2-aminoethyl)pyridine, 2-(2-methylaminoethyl)pyridine; aldehydes: 4-
imidazolecarboxaldehyde, 2-thiazolecarboxaldehyde and 2-pyridinecarboxaldehyde,
azoles: pyrazole, imidazole, methylimidazole and 1H-1,2,3-triazole, boronic acids:
phenylboronic acid, 2-(trifluoromethyl)phenylboronic acid, 2-methoxyphenylboronic
acid, o-tolylboronic acid, 2-fluorophenylboronic acid, 3-methoxyphenylboronic acid, 4-
methoxyphenylboronic acid, m-tolylboronic acid, 3,5-difluorophenylboronic acid, 2,4-
difluorophenylboronic acid, 3-thiopheneboronic acid, 3-fluorophenylboronic acid and
4-fluorophenylboronic acid; and organozinc reagents: 2-pyridylzinc bromide, 2-
(methylthio)phenylzinc iodide, 2-(ethoxycarbonyl)phenylzinc iodide and 6-
methylpyridylzinc bromide (0.5 M solution in THF) (Aldrich). 3-Pyridylboronic acid
was purchased from Frontier Scientific. 2-Aminomethylthiazole was prepared
according to the literature.! Solvents were analytical grade and used as supplied. THF
was distilled from sodium and benzophenone under argon. "H NMR spectra (5, relative
to TMS) were recorded on a Varian Unity 300 spectrometer unless otherwise indicated,
J-Values are given in hertz. Mass spectral data were recorded on a Micromass Quattro
IT mass spectrometer.

The synthesis of derivatives of 3 classes of compounds: 8-hydroxy-4(3H)-
quinazolinone (A), 9-hydroxypyrimido[1,6-a]pyrimidin-4-one (B) and 9-
hydroxypyrido[1,2-a]pyrimidin-4-one (C), is described. '

O o) )
4 4 4
NH =~ "N l Né\N |
~ 2 ~
8 N ;\ N2 N
9
OH OH OH
A B C

The method?® of Iyer and coworkers was employed in the synthesis of compounds A1
and A2. Further derivatisation of these compounds to provide a series of 8-hydroxy-



OH RL =H alkyl; R2 = alkyl, aryl, alkylamno, acyl
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alkyl, aryl 5 CHART C2 OO0 0 CHO CH=NOR NIC£4

N CH 1 OO0 NNRIR2Z NI N ~N -

1 L7 ahefinones giaioyed s shosngy Charthd - AP ddypeerefipn o the
5- and/or 7-positions in the 8-hydroxy-4(3H)-quinazolinone system followed methods
previously described” in the literature for the reactions on 8-hydroxyquinolines. The
synthesis of the parent system in classes B and C, compounds B1 and C1, employed the

5  procedure previously reported’ by Dennin and coworkers. Further derivatisation of B1

and C1 followed routes shown in Charts B1- B2 and C1 — C2, respectively.

CHART A1
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N Me
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idi N
pyridine , //k //k — » DER
NHy NHC(O)Me N Me * N Me

OMe OMe OMe OH

R

H
Q R-H, alkyl
* RZ
N~ l
* N/)\CH=NOR1 o ., 0 0
OH * >
RT-H, alkyl NH NH /NH 5
R? = alkyl * N/Jﬁ ¥ N//H N

OH NH, OH NRYRE OH NHR
R =H, alkyl; 1
R® = alkyl, acyl
o p DER DER
N’R DER
N
OH NH, * Q 3
R = alkyi DER : -and derivatives with R
halogen-substitution, preferably
at 5- and/or 7-position(s) * NG
indicated by asterisk OH NR"R2
R' =H, alkyl;
R? = alkyl, acyt;

R® = alkyl
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met hyl qui noxal i n-5-0l (1065) 5 Step A: Preparation of
6, 8-Dichl oro-3-yet hyl qui noxal i n-5-0l and 6,
wW@2muobi1er o- 2- rnet hyl qui noxal i n-5-0l ~ N\ \ NPCT/AU2003/001303
a da + 10 NG N wOwew Cc VN N~~~
C N C I ~N-15 OH OH To_ajéf'[yed suspensi on of
2, 3-di am no- 4, 6-di chl or oani sol prepared from 2, 4-
di chl oroani sol e accordi ng to chRgrgondi tions reported
by Philips' d oeilanpenfabrieken, N. V. (1973), Patent

GB 1303711) (1.48 g, 7.15 nmol), MACCOH (14.2 nl)
and 4 M 20 Na@Ac solution (8.8 ) at 60 C was adped
40% aqueows vic aldehydm4§m FoR (1 15Nat%ﬁ§ihﬁ
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further 400qiﬁ. The precipit e was i sol at ed
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m xture Bf=dkiie 2-met hyl - and R7Y'hyl - conpounds (2. 48
g, 0.01 Riajvianyatinghl or omet hane (30 nl) was &ddid 2BBR3
(20.1 nL of a 1 Msolution in dichloronethane). The
cooling bath was renoved after 1 h and the 30 m xture
was left to stir at 30 C for 16 h. MeOH was added and
sthe solution was concentrated. The latter process was
repeated four nore tinmes. Dichloronmethane (20 nlL) was
added to the remai ning residue and the pH of the
m xture was adjusted to 7 (conc NHAOH). The organic
| ayer was dried, (:on(:entratn%h d filtered through a
short plug of Si02-gel (dic Poronethane/NbOH, 19:1)
to give a 1:1 m xture of 6, 8- dichloro 35
2- et hyl qui ngxal i n-5-0l and

6, 8- dlChhﬁF I '%quU|nox@¢ﬁﬁﬂﬁ/%P as a Ilgﬁj el dnensk

5/&

0 Q
2
NS
OH OH

T=H, alkyl;
R?= alkyl, aryl,
alkylamino, acyl

R

OH



solid (1.51 g). A sanple of this mxture was extracted

with diethyl ether (3x). The -ethereal extracts were
wa@oeogestisat ed and the residue recrystallised fPOMU2003/001303

i sopropanol to WD 2004/031161 PCT/ AU2003/001303 - 122

yi el d 6, 8-di chl oro- 2-net hyl oxal i n-5-ol as yell ow

needl es. The renai ni ng solld'%ﬁf er extraction wth

di ethyl ether was washed wi thyylhkf¥ to give

6, 8-di chl oro- 3- net hyl - qui noxal i n-5-0l as a pal e pink

solid. 6,8-D chloro- 3 nethquuinoxalin 5-ol: "H NWR

(CDC13) 58%(2 .01 jj(br 1H), 7790(
AN Z NH,
6 8 Di chIiiSl\ thquU|noxaE;ﬁ§5 1H NMR /%B/
6 8.68 (s 7.95 (br , 7.83 (s, 1 %.87
(s, 3 H. gp B Prepar ati on of 8- Benzyl oxy-5

7-di chl oro- 2-met hyl qui noxaline 10 Icl C N~ al k N~
Cl ~ N OHOBn 15 A m xture of

6, 8- di chl or o- & net hyl qui noxal i n-5-0] (150 ng, O0.655 f
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2), dried amg;concentrated. The=fgs?™ue was purified
vi a Si 02rfehikycdy, arminagr aphy (di chl or onet hane/ Vet k-3
-150: 1) to give 8 20

benzyl oxy-5, 7-di chl or o- 2- net hyl qui noxal i ne (98 ng,
479% . - 1H NWR (CDC13): 6 8.82 (s, 1 H, 7.81 (s, 1
s, 7.58 (m 2 H, 7.38 (m 2H), 545 (s, 2 H, 2.85
(s, 3 H. Step C Preparati oguspl c8- Benzyl oxy-5,

7-di chl oroqui noxal i ne-2- car boxal dehyde cl a 25 N~ N~

i C / Nd NCHO OBn OBn A sus enS|on of the

2- et hyl pro ct fron1Step B (9 O 291 mol ) %and

30 Se0?2 R di oxar oxane hd 20 (0- #ijH =NOR
was heat d r reflux for The m xtur

cool ed, |Ite ed (celite), aqg doncent r at ed.

Di chlorone ne was added and the insolubfe ﬁﬁt ria
was filtered off. The sol vent was evaporated anthhe

residue purified by Si02-gel chromatography

(di chl oronet hane) to yield the sired aldehyde o
NR'R?
\N \ . \

0]

COCH R'= H, alkyl;
~ N/um/ R?= alkyl, alkylamino,
X \N acyl

OH

0
o~y /U]/C(O).NHR
. NS

N
OH



as an off-white solid (57 ng, 59%. 35
8- Benzyl oxy-5, 7- di chl or oqui noxal i ne- 2- car boxal dehyde:
wO BhoMR16CDCL3): 6 10.31 (s, 1 H), 9.48 (s, 1rtH/AUB008001303

(s, I H, 7.58 - 7.35 (m 5 H), 5.55 (s, 2 H. W

2004/ 031161 PCT/ AU2003/ 001303 123 (B)

6, 8- Di chl or o- 3- (di net hyl am norﬁe%%yl ) qui noxal i n- 5- ol

hydrochlorlde (1066) G C Cl NNwn--~- 1 NHA a4 \
REERBENEGES N Cc N1 5 0Bn 0OBn NMez OH NMe2 Sodi um

tr| acet oxyborohydr| de (50 ng, 0.236 mml) was added to

o 510 SR, g e LA ER £ S

ng, 0. 18987n9@8)109mdbEASNo(1®orﬁZBLnMerdmn P. Merino, I. Rojo and T.
51, 2- dic ( 0 After 1 h,

d| chl orlglr?ge%ﬁ?nvgﬁl?”gﬁ’ ® § Q/\Agi;é‘tgdded and the resul ting
solution was washed with sat'd NaHCO3 solution (5 nL

X 3), dmR RdyeAnNd AoRaend MteﬁharTﬁ'escE G INB. 4, V@Seral, 1956, 15C, 1-
purifi eg Via Si02- gel chromat ography
r

(di chl oronet hane/ MeOH, 1:0 - 75:1) to vyield the
desired

D e R e LG

(CDC13) 198 951&81 -889, indygferen@s cited theret)., 7.58 15 -

7.35 (m 5 H), 5.47 (s, 2 H. A solution of

(8 benz%l oxy-5, 7-di chl or o- qui noxal i n-2-yl net hyl ) di neth
4 ne . PawingD. Blodeaumeil. Sitvecdriderror (i ekl 28, 1287-

stl rrediapjroomtenperature for 16 h. The orange

sol ution was concentrated to dryness and the renai ni ng

resi due was washed wth diethyl ether (2 Ml x 3) to

gi WGenkeld desired product as a light yellow solid (27

ng, 20 83%

6, 8- Di chl or o- 3- (di net hyl am nonet hyl ) qui noxal i n- 5- ol

hydr och(lbe ifellowingcompoundsie@ents wergsared comymetciplly: 2,4-

; gléﬁthgcﬁ?nazﬁs% 2, Aﬂdﬁﬁlo(@fenzﬁc !59121 23 13%&1%% (c)l alfﬁoxggf/@ﬁc}%g-methyl -2,3-
20 pp igarboxy ac1d and 2- ammo 3-hydroxypyr1d1ne (Aldnch These compounds
25 Pisidingigarboy /le)c

5 Trekd piepAE@adotding tdRteRpiie pwc):dﬁemsdmm Shydbkypazol i

e . r.a
6. bl.EhF 8]5%%‘? by &ﬁ@oxli\hﬁ i B orter (8 145y frgmeg segihvgrony-
Cl [1,6]n@phthynidiEXDrtakboR§IitHadid meBQDekteMbert and Hampton, J. Chem. Soc.,
1952, 4985; Blanco and coworkers, J. Heterocyclic Chem., 1996, 33, 361); 9-

25  hydroxypyrido[1,2-a]pyrimidin-4-one (PB 1048) (Dennin and coworkers, J.
Heterocyclic Chem., 1991, 28, 1287), 8-hydroxy-3H-quinazolin-4-one (PB 1049) (Iyer
and Dhar, J. Sci. Ind. Res., 1956, 15C, 1). Solvents were analytical grade and used as
supplied. THF was distilled from sodium and benzophenone under argon. "H NMR

15

spectra (5, relative to TMS) were recorded on a Varian Inova 400 spectrometer unless

30 otherwise indicated; J-Values are given in hertz; multiplicity: s = singlet, d = doublet, m
= multiplet, sep = septet, t = triplet, q = quartet. Electrospray mass spectral data were
recorded on a Micromass Quattro II mass spectrometer.



a #'ca / A/ A [/ NO C # NO NO2 NH2 NHAc NHAc
OH 35 Tin (Il1) chloride hydrate (50 g, 0.29 nol) was

waodaem3tier a sol uti on of 2, 4- dichl oro-5-nitroberciaue003/001303

acid (prepared according to a reported procedure

(ol stein, H and Schaaf E., . Chim Acta, 1957,
5 7(23), 132)) (10.0 g, O. 045 T ) in EtOH WO

2004/ 031161 PCT/AU2003/00130£ 24 (200 nL). The

m xture was stirred at 70 C 5?“@ h, cool ed and
poured onto ice. The pH of the nixture was adjusted

(2 & iy S o RPETE Rt b B RS

(ghaﬂhaknﬁiymnuhSHddlﬂﬁault|ng mhrte suspensron mas

scontinuously extracted with ethyl acetate, the

10

15

20

25

30

35

ext racts conbi ned, 5 washed with brine, dried
c e rRieaaratign g 6|8dDrCh@rdé§rer¢@dngﬁWéma%0%ﬁrd 6 8 Dichioro-2-

of fmél\@l&bﬁnoﬁminlﬁol( 8.8 g, 969 .
5- Ami no- 2, 4-di chl or obenzoi ¢ acid: 1H NMR (CD30D): 6

7.30 (s, 1|—|) @7.27 (s, 1 Hyc Acetic anhydride (27
m.) was added NB; ami no- 2, 4- or oben d (8.0
10 g, 0.041 in g1~arr:i’al i\e‘o m_ h;p/r
solution wa&s sSYir¥ed at roo erat ufe Yot 0.5 h
and concentrat®d to yield theOMEeS| red acetm de as a

white solid (9 6 g, 96%.

5- Acet am do- 2, 4- drchldwobenzorc a Id 1H NNR (CIBCI»
6 8.32 (s, 1 FD 7. 6
ti ns

5- Acet am do- 2, 4-di chlb;hz O 039

mol ) was added in § pof! Nover 30 mnto a
stirred ice-cool ed sol%tion of fufng nitric acid (1.8
m., 0.043 nol) and conc sulfuric acid (120 nlL). After

the addig, agﬁlﬂ@"a%ugﬁﬁgbﬁ'b% 3@%&&%@%{&1&6&&% @gép%{ed from 2,4-

(17 nlL) and cone Icacl
30 digbiorassdpacasrding ki the genditionshieparted dryi Bhilins elopidempen fabricken,

t henvi (erf9t73} ‘Paﬁaht GBf 1@r03m @I d8 sl PN&niely, MC@HQM 2mL) and 4 M

ta L% {ﬂ? ngt (29( \yftrsr?él%ed gé%natgggchtsgynaé(‘salgehyde solution
coris.tsred.)( 'ﬁb@m‘u‘xtﬁreh))’as tﬁmtmﬁm thersain@ Serppatatack AL Gurttee 40 min.
an i —
oA AR LR S P ISAR s s
corft@hg) westhen disgplyed in ethyl acetate and the solution was filtered through a short

gr gﬁfgt o’a‘fﬁlég o8l (?th% Sk RE He}s’m@éﬁ 4§ r9PENE Bliddaiadl : Psnifflre of 6,8-
3- Oém5d@@thoéy-ar@ﬁhﬂﬂ5m2xﬂ}® P86 8 icklog fanethexyNvR

( Cozi)lquifiosthlidd af & pall pirdSsolill (1.23 k? (s, 3 H.

3- Acet do-.4, 6-
0. 03 MUY IE bR G QI KARHp oA ety
0. Gadpomids (248 H200( &somm)dlcﬁrmemmane (AWnmbsva emedd3r3r3 (20.1 mL

un %? b1 Hé([%f) uttdn gr?ﬁlaﬁl?)rd}nélﬂﬂleg Gﬁ{e c%%é’@em’x tw%gPe%cﬂ;eﬁ after 1 h and the
mlxture was left to stir at 30 °C flor 16 h. MeOH was added and the solution was

concentrated. The latter process was repeated four more times. Dichloromethane (20

mL) was added to the remaining residue and the pH of the mixture was adjusted to 7
(conc NH4OH). The organic layer was dried, concentrated, and filtered through a short
plug of SiO;-gel (dichloromethane/MeOH, 19:1) to give a 1:1 mixture of 6,8-dichloro-
2-methylquinoxalin-5-ol and 6,8-dichloro-3-methylquinoxalin-5-ol as a light yellow
solid (1.51 g). A sample of this mixture was extracted with diethyl ether (3x). The
ethereal extracts were concentrated and the residue recrystallised from isopropanol to



0. The m xture was diluted with ethyl acetate and H20

and left to stir at room 30 tenperature for 30 m n.
wab@4loamer s were separated; the aqueous | ayer REEFAU2003/001303

extracted wth ethyl acetate (3x), the extracts

conbined with the original organic |ayer, washed wth

brine, dried and concentrated Jt%zyT el d

4, 6-di chl or o- 3- hydr oxy- 2-ni trobenzoic acid as a dark _

r edrield biSedietlom-g-mellglquinexalin-fag as galaw peadies. Fhqyemaining solid

(Ligpdeeheicton With dithy1Re(ed was Krashdd wittkMeOH &) gidd 6,3Fi¢hloro-3-

J 34, 729-744): 186 C (dec%). 35

Med, Chem, 1999, :

4, @ﬁ1MW%a§nM%ﬁ¢3§-MW§ Wenzoic acid: 'H NMWR

( CD3OD) :6,$-Dichldrot B methylddinoxahs$- pet NMR(CDLL) 25888 (s, 1 H), 8.01
25 - .1 %% % 11% . WD 2004/031161
SPC%P%\&J%@(’)%%&@O@’JZ%S&’ gﬁgp B: Preparation of

2- A ni ncb,8-Dihldiocmsthylquirfoxalin-5-ol: 'H NMR (CDCls): 5 8.68 (s, 1 H), 7.95
fl N [) - Y- zamide CI Q 0O/ I FQ 0/

I I':—tgf’\ﬁWI\(%’\ﬁ%mQ%ﬂéi ng?NOZ C N C N2 Ca / OH
OHOHCD (2.2 g, 0.013 nol) was added to a stirred
sol gi&4 BNPRIpattn @g@me%ﬂ_oﬁﬁi h—WMzﬁm@iéﬁz[ bRRERILC
acid (3.0 g, 0.012 nol) in anhydrous THE (30 nL) and
10DVF (2 nl). After 4@ nin, 4-fiuoroagiline (4 ni,

0.042 nol) was added!_The solution was N0 heated under

refl ux overnight, ced\, and—eencat\d to a dark

brown vi scous oi |~ FAenoiN was o W a Si 02- gel

chr omat ogr aphy (di chber omet hane/ net haerol , 19:1- 9:1)

to yield

4, 6-di ch|l oro-N-(4-fl uorophenyl) - 3-hydroxy-2-nitraobenza
15ni de as Aamlwglm of Qﬁ-@w&l%pﬁ-rpghﬁq&mggm}@—?-01 150 mg, 0.655 mmol),

4, Gyl @hrerhteNb £ nill, uossRhRNY KD éd?@ﬂdg)oam-mom (10GRE W& heated

Fy ety or Gl COSE, b Raseufia DicHolhs R (g i s added

hy dmattiee 8 tBregyasbed@8h i D)(5 ndl. 820l drted @nd cdhdedtrated. The residue was

LLP%@%Q%%@%B*%E%@%&&%9@5%?&%@@&%%% R0p 130 o ive -

20| efbeneoxyyd|7-dighlprsoinm ine@tiae (BB Rbur cHARMR (CDCLy): § 8.82
POYE M), o 10(si €81, L8 (rhi 28, 70380, 8 I(Iﬁ %tds@tg,"iaﬁg@és (samg),
stirred at roomtenperature for 1.5 20 before
re-acidifying to pH 6.5 with glacial HOAc. The
SUSHENEt Brepipaidni If1SeBBdyilotNE, 7-dikHiboghaRonete-2-carboxaldehyde
concentrated to give a beige solid. The beige solid
was conmbined with th filter cake d extracted wth

25hot ethyl acetate ( ANJhe extract conbined to
provi de Jo T 7 _

2- ani no- 4, 6- di chl%r of N-X'4-F | uor ohenk! )Y 3-H§dr oxybenza
mde as a solid (2.0%g, 799%. Bn

A suspension of the 2-methyl product from Step B (93 mg, 0.291 mmol) and

30  Se0, (100 mg) in dioxane (4 mL) and H,O (0.4 mL) was heated under reflux for 3 h.
The mixture was cooled, filtered (celite), and concentrated. Dichloromethane was added
and the insoluble material was filtered off. The solvent was evaporated and the residue
purified by SiO;-gel chromatography (dichloromethane) to yield the desired aldehyde
as an off-white solid (57 mg, 59%).

35 8-Benzyloxy-5,7-dichloroquinoxaline-2-carboxaldehyde: "H NMR (CDCls): 6
10.31 (s, 1 H), 9.48 (s, 1 H), 8.06 (s, 1 H), 7.58 — 7.35 (m, 5 H), 5.55 (s, 2 H).



25

2- Am no- 4, 6-di chl or o- N- (4-fl uor ophenyl ) - 3- hydr oxybenza
worae/3tikhk NVR (CD30OD): 5 7.69 (m 2 H), 7.09 Pa1/AR2043/001303

6.73 (s, 1H). Step C. Preparation of 5,

7-Dichl oro-3-(4

f1 uorophenyl) - 8- hydr oxy- 3H q'ui]r?a3z01 i n-4- one (1055) 30

a o/l 1 FCA OF H\ A \ NHZ A N OHOH A solutiaon

of (Bbp-ScBichiorg-3-@Wigethyiamingmethydlqninoxatins-olydrochloride (1066)

3.6 nmol) inCI 35 anhydrous THE (18 nmL) and DWVF (2 nlL)

was stirred { oom t enper at fe for 4 h. A soq'utlon
of the am Stepa(l 3.2 mol)

m) was t HO the s heat ed und ef) u%*c'
gfor 15 h,” ang, concentrat el he re uIt| ng BYown Sol ild

WD 2004/ 031161 PCT/ AU2003/ 007503 o126 was vished Ve
with ethyl acetate to yield the t|t| e compound as

‘é’h'7t g 2%%@ u%?‘trfa@eté Iﬂ)tohﬂﬁ% 5 O m O 236 mmol) Was added to a stirred

h
. 20108 ofherdihy mf‘?és?%ﬁ%% g Yo S dhuiate)
7. E@dl(oshloihdé‘&]d 17m§50 (1 83 m2ndt) and7Et2Y (.03 &Lbi)m 1/7e&6hloRethane (2
105 p)%‘icﬁ) K % dlc ofome 7dne%§0c) m(LB/Hv-vas agidedl an 0{ e %gﬁ/ﬁmg SOII{QIOII was

5 TaBhashwith eat 3t NyldCOp salptidn & miidr Dxgri @Hanicommenttdted. Ihe residue

&Rt bbb . 15750
emde(fid?eeeﬂpewJﬁlﬂgow1mahacﬁsyla@geﬂ)dbe@hyhmme asa
E;cﬁklﬁugy sbh@§38 xhgpéla/w nmmggg%ﬂl Ji g n%imltoﬂg)r 7. (§r4 n(ns9 1 H),7.58
Jogseggeédﬁgnéb‘@ d‘it C) gave, after Si02-gel
C hr onat agsapivn ¢fi(Bdehnianes,atieidde GuindXalip-2-ylmethyl)dimethylamine

( 4 %jfn%hq:i‘b-ﬁwg;@%ﬁff G ?IQ% (%m%?(’%as s%(% %@t ro'grtn[;ObenZ i Por 16 h. The

H) oramgg 4olptipn was H)ncemr@@i ordryrzessfind ﬂnaggngtpg@trctudme wiiszwashed
28%1th2<ﬁélth 12e?§er((§/|ihl X 3:))”[0 % %he ﬁ& lejo(ﬁlct a@%q%E xéiﬂ)\xpg lid (27 mg,

6-di chl oro- N-cycl opropyl - 3- ntr zam
20 vvltgh in 20 (1'1) chloride hydrate usi ng the

condi t i erssDﬁﬁllcﬁeschhﬁeﬂ Tefhirin®eth ) iR 5 51 A0E0ehIBrife: "H NMR

@M&) g%gség’gloﬁi/g 7% (hyﬂgl? %PQS@’Z aﬂ{g% f_})('g /%H‘)gn’(lqﬁSpectrum

2 Wz 272,874,276 (BTH) 1, 10DVs, 668, A1%J coupl i ng of fornic

acid with 2-am no-4, 6-di chl oro-N

cycl opropyl - 3- hydroxybenzam de (as described in Step
25C) gave, after washing with  Example2

(A) 5,7-Dichloro-3-(4-fluorophenyl)-8-hydroxy-3 H-quinazolin-4-one (1055)

Step A: Preparation of 4,6-Dichloro-3-hydroxy-2-nitrobenzoic acid

0 cl Cl Cl Cl Cl
COOH COOH COOH COOH COOH
—_— —_— —— —_—
Cl Cl Cl cl NO, Cl NO,
NO, NH, NHAc NHAc OH

35 Tin (IT) chloride hydrate (50 g, 0.29 mol) was added to a solution of 2,4-
dichloro-5-nitrobenzoic acid (prepared according to a reported procedure (Golstein, H.
and Schaaf, E., Helv. Chim. Acta, 1957, 57(23), 132)) (10.0 g, 0.045 mol) in EtOH



25 ethyl acetate and MeOH,

5, 7-di chl or o- 3-cycl opr opyl - 8- hydr oxy- 3H qui nazol i n-4-0
wmeooa®3dewhite solid (40%. - 1H NVR ( CDCLl3/ CDBCIDAU2003/001303

9:1): 6 830 (s, 1 H, 7.46 (s, 1 H, 3.22 (m 1H,

1.21 (m 2 H, 094 (m 2 H; \5S_spectrum mz 271,

273, 275 (Mt + 1, 100% 66% 11% - 30 (C)

?] 7@%&%01@% rgu(?%g W%g%gg%pl?it at 70?%\21381"\“'113 h, cqoqc;d éﬂ%{}z}? Q’gdc Qe ice. The
Mf tg}, nﬁl{;ﬁr&hz&d\ﬂ@g@d tI8 (sdBHd KkH OB, Oifihe 3@1)611?@{ whi I to stir at
i chloro ydr,oxy-.6-ni.tro ic e . -
04 g ooy for’s Benl kel BB Gl Bio Aoy ThEBstMing white
mrehipensioh olas emmx(uﬁﬁslyrb:)trameﬂ wiglatthyl acethts, thaBxtracts combined,

5 gggé‘a(asﬁ%&\xgg bﬁﬁéf/ dg’gﬁ(&{? LQRLRRed fo @16 thd &ésl[rgeé alfé’lgf o a8 all off-white

_ 0 T OoMm 1 enper at ure uti on
wasold (8 gt 20%bnc  NHAOH (40 nl) at O T. The cooling

bath was_AgfiRy.ed. (ﬁ&ﬂofohgnz'&cxéc'iﬂ SHNNIR' (€D, BD)F §9130 (s, 1 H), 7.27 (s,
tenperature for 2 h and then concentrateo? to give

4, 6-di chl oro- 3- hydroxy-2- nitrobenzam de as a
bf own sddeic anh;ﬂdrldNW HCP8EPdddd 1@ 5333n1(16 2, AL dichtorsteasoic acid (8.0

0 2% b O&g‘la%é} noglla%z?ﬁ-?OAc ?1]5'0 mE)'3 Tﬁle olutidn whd e Bom temperature
4, Goxl0.6 il amd woBecmyrdied ty yizldhe dotired aeethniadevas ahwhitersolifl 9.6 g, 96%).
chlori de_ AIE%[Q[E ggéﬁmb LR ke %W%@‘KF%D% 8.32 (s, 1 H), 7.62

descri bed gave m no-4 of 0-
3- K?dl&)y%é?iﬁsa%f’g)e as a bei ge solid (2.5 g, 62% (2
steps)) s Acetﬁnm 4—@%@%19611@010@0@@9( 0]03|9)m01}9ms added in small

According to yr.e descr i e
25 o v o o B S T SR PG i g L8
acifo4nmbhend b@ﬁﬂﬁtf&n@ﬁmﬂ]ﬂ%{mi@ Afedrttleer addétsdn wap dongplete, more

g ;{%al (ﬁqlﬁlgrrco%%%gn]g):a%dfﬂm lsjllllﬁuglzcoaimd (82 mIF? Wwere adde\:l%at 30 min and 60
S olmm ig®6ags. The macwmumzs@aseyen leftgo gtir f(nsan addi-t;onaiﬂ Bat 0°C,

(18 5 (}}%wé'!')é i wﬁg /@tospf%f"@rﬁndﬂéf% to s%% %t thxbmplradiré Wil alt starting

207. NBHPREMT <cgusprnqdy ey ééwat%%()&}twnsyaﬁp%ufémjo isg ang gyfracted
A vﬁlﬂﬁaﬁyladcbﬁfb (Gﬁ() flgh:nﬁr dxB@ P SReXYorhbined, washed w1th brlne dried,
6 ”aﬁ conélentra'geﬁ ?o g1ve 3- acel\{amldo-él 6- &whl\{er(ol-;-:mtro@enmm ac@I as afn orange
solid (9.8 g, 86%).
3-Acetamido-4,6-dichloro-2-nitrobenzoic acid: "H NMR (CD:0D): 6 8.01 (s, 1
25 H),2.13(s,3 H).
3-Acetamido-4,6-dichloro-2-nitrobenzoic acid (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 HCI was added to adjust the pH to
0. The mixture was diluted with ethyl acetate and H,O and left to stir at room
30 temperature 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
as a dark red solid (7.4 g, 89%); m.p. 188-189 °C (lit. m.p. (Linderberg, M., Hellberg,
S., Bjork, S. et al, Eur. J. Med, Chem., 1999, 34, 729-744): 186 °C (dec)).
35 4,6-Dichloro-3-hydroxy-2-nitrobenzoic acid: 'H NMR (CD3;OD): 6 7.79 (s, 1
H); mass spectrum: m/z 250, 252, 254 (M - 1, 100%, 66%, 11%).



OH 25 2-Bronopropane (0.9 nL) was added to a stirred

m xture of 8-hydroxy [ 1, 6] naphthyridi ne-7-carboxylic
wa@edod/osEathyl ester (prepared accordi ng to Ant hpomyAa2m3/001303

cowor kers, Patent WO 02/30931 A2) (1.00 g, 4.90 nmol),

K2C03 (2.79 g) and DVSO (15 After 40 h at 50 C

sat'd NH4C (20 nL) was added t he m'xture

extracted 30 with _dichloronethane ((10 m. x 2
extStench sPrgagration ab?Hetnad §-dekieeniVr étfé@ronﬁeéxl ythveEdrapenzamide

(40 m.) was added to the residue and the resulting e
m xture wasbed successively w (5 nmL a
brine (10 pk),cand dried. 3l N@&

8- 1 sopropo [ 1, 6] mapht hy net 7- car-boryl |

met hyl este 9,06 g, 889 .Y - MH NWR (
(dd, J=1.9 end 4.3, 1 H, PH03 (s, 1 H), 8. SQH(dd
J=1.9 and 8.5, 1 35 H), 7.63 (dd, J=4.3 and 8.5, 1 H),

5- 33 (s %6246‘5 ?3011%61{%3 %/s %%dzeglgto a%ﬂﬁ‘}d sc;llut‘ﬂc% &h 6 erc@lc%o 3-
So|h}’fi{% Zoritrobenzoic acid (3.0 g, 0.012 mol) n anhydrous TI-18F (30 mL) and DMF (2

8- |rﬁD)0 AFReAY nlid, LlinaphditiNe (4hNeo.04Z Alol)oxasl ddded dihg solution was

105l e btEmiEh Foplod, PRE boncerateato iy eyt Gpoous ol
hy difteziinveaspuifeet &4 $0p-gel ghromefograpby &dicilofonretlzankmdthanol, 19:1 -

hOLg 16) té‘%‘el& Q%Ccﬁ(gﬁl&%tﬁ 34 ﬂugmpﬁe ?g'h e ug-l'ﬁg 1 géﬁz)gguc%e as a light

as a go
8 I@@‘pﬂ@}id Qgﬁﬂ/ob] napht hyri di ne- 7 car boxylic acid

hydrazi deg-pidiiOWE-(4-G6+ hergg) 9—-11%&04(911,-111&5{%1@&1@{& 41 BvR

rsandtad0) s (1%%55@%4 1o haie2 307 15 6755 °

( br, 1 H suspedford s (ID<hloide ;hy&l)ate (13 g14) 0.039rmoly, 4;§-dichloro-N-(4-
a sti.
sor hiordipey 3y i ity abldn e S RG e Ry (70 m) wes

i n head bt TO MCIqrd ndnd Iebigo a@hje@r@nswhmeramreo'fhesmmturmwas poured
n| tJn't& (ﬁ)ﬁ%ﬁieﬁ% Rﬁ 88(?% 'élg((l)stlﬁéld a ridth tgﬁﬁ’é}%ﬁ?for 1.5h

SucC ara rrI) ture not rrse above
2 05 eforp ge- awdlirlug@ PRSI Wéffth a@laéHqACatT he sespeptiomwas filtered; the
f urfiheik vl ceh&nefaﬁdw e @%ﬂg@@bﬁ@tm He e\é@ﬁ&' Qas chiaBed with the

b ik o6 e oo slesvah g SR ECEEH oc?»'?u’hﬁ ST i Eined to
c orpreﬂtié atagtino- HZSQh(}HlGrd?ﬂN)(Mﬂhmrcqﬁldﬁyi) 3thydrqxtyberfzatlide 4k solid (2.0
m xt 5?3ms adjusted to 8 (conc NH4OH), ext ract ed W th

di chl'of methane (10 nL x 3), and dried. Solve )
25r ermv al LAvsne-Aé-dicllniond-(Adivaropheayiye- @dthérb?mf@mldﬁj HNMR
yridine: 1H NMR
N R T A AR i A (s. 1
H),807(dd J=1.5 and 8.2, 1 H), 7.15 (dd, J=4.0 and

8. Stef.CHp %i&ﬁ SEPDichifroB.-(41fludyropHenPB-t -3H- lin-4-
1. 356‘?@855@61 t ng ;lmasg s%éfcl:trﬁpm nﬁ%/ z@g&@(l\/}qumazo "

+1,96
F
N N
al NH, cl N
OH OH

30
A solution of CDI (0.65 g, 4.0 mmol) and formic acid (0.17 mL, 3.6 mmol ) in
35  anhydrous THF (18 mL) and DMF (2 mL) was stirred at room temperature for 4 h. A
solution of the amine from Step B (1.01 g, 3.2 mmol) in THF (15 mL) was then added,
the solution heated under reflux for 15 h, and concentrated. The resulting brown solid

3
<
o
'Q
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Step B: Preparation of 7-Chloro-8-isopropoxy-[1,

6] naphthyridine NN 25 HNNct I NO O Sodium
wmRdaoriosde( 1. 8 g, 0.026 nol) was added porti onWwGRAU2M06/001303

a stirred solution of the am' ne (1.00 g, 4.92 mmol)

in conc HCL (20 nL) at O - The m xture was |eft

30 to stir at this terrperaturei%%r a further h and

then allowed to warmto roomtenperature_over

| cvapgesheuih shyl aastatsiq weld thectithy sompoandas whe aqué% (049 g,

t o 489f)conc NHAOH). The mixture was then extracted

w4 o ot 5 2 RO 1 Q8o one: H NMR

c hODatl.ggDapDy9:1]:di & ho (hr,ohHl) Haste(sMe &b, 7.260 (n;3) H[),rbi’li e H); mass

th lid 35 (400
SHU%ngI%'{%g gﬁg?zr@ opT 2’pﬁo)(>§)y/otérflye% éﬁt Ihyrl di n(e 1H
NVMR (CDC13): 8 9.04 (dd, J=1.8 and 4 , 8.76

(s Ao o b b it

- 129 _5.14 (sep, J62 1 H), 1.38 (d, J=6.2, 6 H);

nass sec ym mz 2 (M + 17 $00y 33% . Step
: (e o8, | A
) 5N, ), "N ~N, 7

“OH 10 i} tﬁ?e of the 7-lgh Bride from Stlep
B (100 ng, 0.448 muol) and norpholine (2 nlL) was

heated at 180 C for 20 h and then left to cool to room
t enper atliiedollopriag compeurids vers xep#red waing Sermetbedsddegsritied in

Ve @Ramipt 3: iguserehlRElex-AoRe e linatad cy&’ibﬁroﬁﬂ%ﬁjﬁ’eﬁi NESB (reaction

f &g 02-
BTG S
pr Qdiuh:lbrcﬁﬁetmn)eﬂﬂb@}il 9:0),i4gb-(itB1omgN-Etgpropkd-3T9/deoxy-2-

3. PLGEPRIRE VTP RONMR (0,09 7k F A 6 (1 | g 74 o2

ng H)00.5 §mp2rbl)) mass sﬂe@anﬂn@B%ﬁé 29BCXMrL9 1,d100%, 66%a$1%).

added B v )
di chl or gi#g? an%f mﬁrﬁlchlg ﬁ/'\ég’rcg)gi‘dg)tyl grh droxy 2 mtrobel%zamlde with tin
20 st () ehtlonidsolmydrate wyag the soaditigns 29 degcritad dpiStepoB iriejdegelsamino-4,6-

ad dRAIRBN-ERSopTopILA- By OERAEIAHES (D3 9)NL S NMRGEBSOMASS 6.67 (s, 1

252 o A D LR 19, % e

7 nor ph@DInmddiyted tdyingayd idrmie add mwid-Bhminpet, 6-cidhdorb e
cyclopropyl-3-hydroxybenzamide (as described in Step C) gave, after washing with

25  ethyl acetate and MeOH, 5,7-dichloro-3-cyclopropyl-8-hydroxy-3H-quinazolin-4-one
as a white solid (40%). - "H NMR (CDCls/CDsOD, 9:1): & 8.30 (s, 1 H), 7.46 (s, 1 H),
3.22 (m, 1 H), 1.21 (m, 2 H), 0.94 (m, 2 H); mass spectrum: m/z 271, 273, 275 (M" + 1,
100%, 66%, 11%).

30 (C)5,7-Dichloro-8-hydroxy-3H-quinazolin-4-one (1067)

cl ¢l 0 ¢l 0 cl 0
COOH
R NH, - NH, . l )NH
s
cl NO, c NO, cl NH, cl N
OH OH OH OH

A solution of 2 ,4-dichloro-5-hydroxy-6-nitrobenzoic acid (Step A) (4.40 g, 17.6
mmol) and thionyl chloride (2 mL, 27 mmol) in toluene (60 mL) was heated under

35



as a dark red solid (quantitative yield). - 1H NWMR

(CD3OD): S 9.09 (dd, J=1.5 and 5.1, 1 H, 9.02 (s, 1
wo200483061 (dd, J=1.5 and 8.2, 1 H), 7.79 (dd, BebAl2@B401303

8.2, 1 H, 395 (m 4H, 3.80(m 4 H. Asolution

of the 7-norpholin-4-yl-[ 1, 6]03%{”“ hyri di n- 8- ol

hydrochloride in 2.5 dlchlor hane (20 nlL) mas

washed thst d NaHCO3 solution (2 x),..dried

coReEHY f\ga Sand alipyehio GNP I SHARCTARHE- éﬁhegpblﬁoa é\fas added to conc

C hNHZEOED garoaﬁny af( O Nihe Icosmid wuie e farhovad Ahd the mixture stirred at room

solt 'B}?hg o 42 %fé)gi ﬂ}é GJPn a%{é{ﬁp%&%lﬁ% %‘%l %@35?%? 3311}%?0xy-2-

J= hlttbmnzhnﬁd@as dbidwn D160 TENMR D;0B): 37.336, 1 ]Hz);lméss spectrum:

Sangﬂ/??‘%g 3%1%3 G5 OB B B ey T ) 380

PCT/ AU2 (R@gmj@pgxf 4,6-dichlpgo- 3(1351roxy—2-n1trobenzam1de with tin (II) chloride

lﬂllraéﬁ(%tirnggtb Xﬂ#f‘éﬁél?gl&ts hy F%sglgirllo&l] R B)g%{féjﬁﬂﬁnﬂd-ﬁ @&Ldichloro-
é&fdaw i i b ROSES5 e hoy Rt grion): o

BOPH). ester .~ " COOH COCH NC@\lNOO

ﬁm”? P ”ed'ﬂi%” ABp a2 e pdporo-

h, hydokgobnzandlecod demntic atiddn the paesbna@vaf D] gave, after washing the

soﬁﬁ{d?% e 3 MASS A Sl Al bR 4-one sy 0wt
r e ARNEB0 .- v&W%ﬁBMS%ds)eé ﬁdae(s dallb,7- %% et H‘\Xﬁaﬁsmectmm m/z
Wi Qagdzﬁt@w(mthprl,oo% 66%4, I]]yq/?)yrl di ne- 2, 3-di carboxylic
acid 2- |sopropyl ester as a strawcoloured solid (8.8
159, 719 . -1H NMR (CDC13): 5 8.24 (d, J=8.2, 1 H),
7.34 (d, J=8.2, 1 H, 5 34 (Eespplt® 2, 15 1 H), 2.68
(s, 3 H, 1.39 (d J=6.2, 6 H. Step B: Preparation of
3- Hydr oxyr net hyl - 6- met hyl pyri di ne- 2- car boxylic acid
i sép) dorphelined-yebinaphthycidin8ol A058) 0 ~ 0o | A
m xture of 6- nethylpyrldlne 2 3-di carboxylic acid
2-1sopr ester 33 nmol ) and thionyl
20 chrgéfpufaﬁemaﬁmyf M@zz%éﬂwrww aplioriginel” h. The
25 resulting sol uti on was concentrated in vacuo. The

resi due was i th anhydr @ N X
[ 2 A ~
MeOOC Me0OC” N N HoN N

P B

2-Bromopropane (0.9 mL) was added to a stirred mixture of 8-hydroxy-

25

[ 1,6]naphthyridine-7-carboxylic acid methyl ester (prepared according to Anthony and
coworkers, Patent WO 02/30931 A2) (1.00 g, 4.90 mmol), K,COs (2.79 g) and DMSO
(15 mL). After 40 h at 50 °C, sat’d NH,Cl (20 mL) was added and the mixture extracted
30  with dichloromethane (10 mL x 3). The extracts were combined and concentrated.
Diethyl ether (40 mL) was added to the residue and the resulting mixture washed
successively with H,O (5 mL x 2) and brine (10 mL), and dried. Solvent removal gave
8-isopropoxy-[ 1,6naphthyridine-7-carboxylic acid methyl ester (1.06 g, 88%). -
NMR (CDCl3): 6 9.16 (dd, J/=1.9 and 4.3, 1 H), 9.03 (s, 1 H), 8.34 (dd, J/=1.9 and 8.5, 1
35 H),7.63 (dd, /~4.3 and 8.5, 1 H), 5.33 (sep, J=6.2, 1 H), 4.04 (s, 3 H), 1.42 (d, /=6.2, 6
H).



THE (2x) to give the crude acid chloride as a brown

oil. To a stirred ice-cooled solution of the acid
wa@bkdoaddel i n THE (50 nL) was added sodi um bor oPgTIAU2®3/001303

(1.26 g, 0.33 nol) in THE (15 nmL) dropw se over 20

mn. After 1 h at 0 C there%%%onnimurevms

poured onto ice and extracted h—dichloronethane

(3x). The extracts were conbi ned, 30 washe

brine, dfpalatiomef Sisapronexal belnanhilyridias- hear éWéC aciq mgfhyl ester
purg f06 Gat 30 @nxﬁbl? in M0t ?@' mEjWQsITﬁId@@ dedpise over 5 min into a stirred

d
%eltS% lg{r},% gznlge g/qu_' 1554 %n%l),)a‘]:q%t ygggqxﬁftﬂésk{o&; apd cgncentrated
| i dirtis o Omhadslw dediréBcriide Bracyl8hfirazidehisl alduRich GREDHI) 06Fg)
g 262( d %fprogﬂx%hl}_%]%lap}gﬁ’)&ﬂcﬁgeﬂi gyhclac'_a Ey& t;lg
V@(E@Iﬂi)O@Mé]{d@@?ﬂM@w dadis0ds ( r, 13D, 9&7dp 8.35 (dd, /~1.8

arsaz ] f64(dd J=4.0 and 8.2, 1 H), 6.02 (br, 1 H), 5.39 (sep, —62 1 H), 4.10
Benzenesul f nethoxycarbonylnethyl f am no) net hyl

rﬁé@h l 1511061%?@ Hlar boxylic acid isopropyl ester
SOZPh Qd :N.@t {Pbece-dvoldd s&utmnbNtI@?Ch &1 Rgdrazide (906 8, 4. 3emmol) in

10¢ o?l%.fg&&% gfg({a% 6(%1 afa SAHlttIOIQlQ) sodium n1t{'1¥\q395 /rr’I)’gc,) %?Sll mrﬁ%?) in H,O
3 [ ben]zpmepwis‘eanydo@rm'ammgmhﬁ tenmytatet djd Heinise ehomet 0. The

thQmRX (N'a? iégfeto?su? Q{@Q?(Y r'a dr O'rﬁﬁ@fn@ R¥dn & g%é?ftrateg iny yacuo.

solu azodi carboxyl at e
mdf@AP 65 ™G apg HzQ)(SmIs) wierd addarang %@s&kﬁ@g omgms@iutl@ﬁ heated at
a ?S'd"@' B24 ﬁﬁédétlécp ﬁnd’éoncentrated H0 (10 mL) was added, the pH of the

1 5| S d)é’rxgﬂgg )P/Vr;gtéihé‘?teg ’ﬁ%ng (0%@ I\&%zrcg-gl A 1’3‘-0 ﬁlorometflane (10 mL x 3),
N (a[al)kleiﬁ&h SSolpdin F]relh()\@Jl %@\fd’the Ty am_t c&angessbﬁd 10867 Ag5B%).
mol ) a t.ri phen 0 ne -
THE (15 HOPHE ROEUReS I BRI HMea RV (B pg (ad. 1.5
St i andat0, rldd)):rﬂt@rfnelrﬁi & (@dofiGind 8.7heH),gakt (ddn/=4.0 and 8.2, 1 H),

d

3 [ (giﬁz%’ﬁ}zgﬁzlo?qﬁ @car <ﬁyJI&r[STgf ﬁ)ﬂ) %lr?lssng)e(r;r%ur%ym/z 204 (M"

f®l pyri di ne- 2 carboxyllc acid isopropyl ester
as a golden syrup. This was used in the subsequent

ste out furt r ur| i,cation 1H NMR
co“éﬂp?% epurafignal 7 oS gDty o 1. 6 e s 3
, 2.70 (s, 3 H. 20 Step D: Preparation of

8 Hydr oxy- 2- et hyl - m yridi | ne+7> oxylic

acid nethyl ester PP N

o)

A

Sodium nitrite (1.8 g, 0.026 mol) was added portionwise into a stirred solution
of the amine (1.00 g, 4.92 mmol) in conc HC1 (20 mL) at 0 - 5 °C. The mixture was left
30  to stir at this temperature for a further h and then allowed to warm to room temperature
over 1 h. Ice was added and the pH of the mixture was adjusted to 8 (conc NH,OH).
The mixture was then extracted with dichloromethane, the extracts washed with brine,
dried and concentrated. Purification on SiO;-gel chromatography
(dichloromethane/MeOH, 200:3) provided the desired 7-chloride as a colourless solid
35 (400 mg, 36%).
7-Chloro-8-isopropoxy-[ 1,6 Jnaphthyridine: "H NMR (CDCls): & 9.04 (dd, /=1.8
and 4.2, 1 H), 8.76 (s, 1 H), 8.23 (dd, J=1.8 and 8.4, 1 H), 7.46 (dd, /4.2 and 8.4, 1 H),

25




25 N MeOOC N O CH To a stirred solution of crude 3-
[ (benzenesul f onyl (et hoxycar bonyl net hyl ) am no) net hyl ] -

w®20mibmbpyri di ne-2- carboxylic acid isopropyl PEFAER003/001303

(fromStep ©) in MeCOH (20 nL) at 0 C was added a 30
solution of NaOve in MeOH (p_rel ed fromNa (200 ny)
in MeOH (4 L)) dropvvl se over mn. The resultlng

C for a further hou
a4 055 2 FH 1 %%ﬁfy L6 3 5 Hran3 S opehispin s P20 0BV + 1,
(5@0%)3&%)e added. The layers were separated; the
aqueous | ayer was extracted with ethyl acetate (2x),
the pH adjusted to 6 (5 MHC) and extracted with
di Stepdr-direperatien eLT-MurpkolBly4-yIFFesfemphiaptidinvieolk(1853)

5 combi ned, dried, and concentrated to gi ve pure

10

15

20

25

30

8- hydroxy a | -[1, 6] napht kpe- 7-car bo N
acid net hy asa’ctre m ol j 708——+%, 989 (E
steps)). 1H NNR WD 20040 .| /AU200

132 (coc13)f 6 8. 87 (s, P ;E126 (d, 10'H-I)
7.62 (d, J I , 5.40 (br 413 (s 3 H,
2.91 (s, 3 H) Step E: Preparat|on of

A T

) WNS heqted\atdao&cﬁpr aQ)h Anddleuidfole cbl to room temperature. The
8 hesekicnayindn@Bi 436k trhcke Bl A RGN LhdiRes ?ra&@é&%}{{rétgd The residue

acid ne nuno
4- VPR, b‘%%if?iﬂ%e% E@’I@nﬁtegfaphy 681*&1@@@@(61@11@@460%@ 1) to yield
hethe eldsitaddeoduce fid myeltdw soll (718 g 6addhowed to cool to

Cr oam Sop EatyHl Sy SRR e ier iy AP ridine (149
gakng, 545 mmol) in dichloromethane (10 mL) at 0 °C was added BCl3 (LS5mLofalM
h

ygﬂ&i{%lr%p %ﬂeﬁl]an%] Tﬁ’@d‘a& dfgé Q@P? V% Pe?tytp sg %atdogm

g, 1\({@@@9 m]‘.@ W@s gddgdsand Ihep-t)uxt@tezbdncédmtrateﬂl This

H) proBesl 5vas G&bea’dz& Boft tindesHFurthér %%sl{lﬁ% of]t‘h% rélmal iddre d%eg\zlth diethyl

ndth%r (EgmL §tngrqg'nde§27elﬁgllpgp lieyd- )6& 1 6]naphthyr1d1n— -ol hydrochloride
8 aawddamlxyedzsoummnma wmm‘ﬁhNMR (COIEDIEY 09 HANR=175 and 5.1,
IR S LSRR 168 s .2
80 43H. 0 OH HNC
A solutlon of the 7-morpholin-4-yl-[1,6Inaphthyridin-8-ol hydrochloride in
dichloromethane (20 mL) was washed with sat’d NaHCO; solution (2 x), dried, and
concentrated. Solvent removal gave, after SiO,-gel chromatography
(dichloromethane/MeOH, 9:1), 7-morpholin-4-yl-{1,6naphthyridin-8-ol as an orange
solid (97 mg, 77%). - 'H NMR (CD;0D): 6 8.91 (dd, J=1.4 and 4.0, 1 H), 8.60 (s, 1 H)
8.32 (dd, J=1.4 and 8.2, 1 H), 7.41 (dd, J=4.0 and 8.2, 1 H), 3.89 (m, 4 H), 3.47 (m, 4
H).

H



.HCl 25 Se02 (100 ng, 0.901 mml) was added to a
sol uti on of 8-hydroxy-2-nethyl -

wo 0djsapht hyri di ne- 7- car boxylic acid PCT/AU2003/001303
(4-fluorophenyl)am de (150 ng, 0.482 mol) in
1, 4-di oxane (8 nL) and H2O (0. 6“‘) and the m xture
was heated at 55 C for 3 h. Th m xture was cooled to
roomtenperatuyre and filtered cellte The filtrate
wadBr - Hvhexy2rmedylaningmethyl{ Lo aphiyridiperd-casboxylis asid (4-
or @eo amide ¢10 (CDA3): 6 10.37 (s, 1 H),
8.75(sl;smfyll—}|), 96% J=8.4, 1 H, 8.45 (br, 1 H),
8.26 (d, J=8.6, 1H) 7.40 (m 2 H), 7.30 (br, 1 H),
7. O&ep(An Pizptiation off 6-Meatlylpywilifle-2,2-dibarbaxylia asid 2-isepgropyl ester
solution of the crude 2-al dehyde and met hyl am ne
hydr ochl oride (50 ~Jededl mol ) COOH
1, 2-di chl or oet haneggﬁ/rr\gﬁ was —adeed Et N (OO 07 ni).
Sodium 35 triacet yborodwdrl de ( o . 482 mmol )
was then added and the mixture left to ti at room
tenperature overnight. MeOH was added and the

resul ti @gl\/[%ﬂbﬂ&B%ﬂhﬁdﬁﬁﬂﬁﬁpﬁd adi@d10.5a1 01058 £61) Nﬂﬂ'@@O (50 mL)

100 S AR 420 T Al B0 fab sonestydg! & SEBRE5E fogfopanot was
vi adddd torth brown oikbsidable sulethonH@tedrad 807 C edemighérThe volatiles were

VacUiiRedh bt drﬁ'rg resitfds ig?%d Qﬁert\?asﬁ{hgrvggl &19?1@{] %Hélh 8-

remal ni. ng, 1 Nso l'e mat er
fi et @yn%%Zédh@@h@mm agid Zisarropid estes és adiaaucaleyredrselid (8.8 g,

sol7tu%) ON'EENBHD (@D@Q} taog.ols wgs@ 2WhH§ h 34td, 9=gledh H), 5.34 (sep, J=6.2,

151 g%ﬂ)ag;%r( ﬁﬁ‘fr]rg%@czr%) aC| d (45

f1 uor ophenyl )am de hydrochl or| de (PB 1070) as a pale

ye Slte V).?_Dsﬂ 3%9 rago Wﬁyéroﬁmith%l gl WN@/&U){ itle g? a;z{yox)%zc%czd isopropyl

7¢8‘el(m2|—|)706(m2 ,469(s 2H) 4.68
(br, 1 H), 4.65 (s, 25:'9014291 (s, Exan'ple4 10

(A R
203-(4-chl or ophenyl | ypyri l\f;)yrl m di n-4- o
ne (1069) Step A: Preparation of

2- (4- Chl or ophenyl ) - 3- oxo- propanoi ¢ aci d et hyl ester
15 CL G ci COONI1 / COOEt COOM OH A sol ution of
( 4- chl or ophedymjauetof 6-methplp§Aadine-2@-didarbdx yitdl geid@Mkopropyl ester

I ' j t
ﬁgg‘/’:Bf g,u(?] gge #n%l a%.l‘& &%%Pglr&@%,(gggg) eg(}’s (hé% d gﬁaeerr]\?@fﬁlx for 1 h. The
25 cofrsehimgsobigion pag coydenatadm (ar00. The)residee watweshed avithremhydrous
SOlwiH @R) vé‘ﬁx‘é@ﬁfhe%ﬁbhﬁ%deqis aNBEHAPBi15Pd 28y e8! 0 d solution

( 40}@@‘1” Sy 20 (58 loh wrorid SO ARt 136 & 0.33 mol)
( 220 BHE,(196M0).dropwise over 20 min. After 1 h at 0 °C, the reaction mixture was
poured onto ice and extracted with dichloromethane (3x). The extracts were combined,
30  washed with brine, dried and concentrated. The residue gave, after purification via
Si0,-gel chromatography (dichloromethane/MeOH, 19:1), 3-hydroxymethyl-6-
methylpyridine-2-carboxylic acid isopropyl ester as a light brown solid (3.42 g, 48%). -
'H NMR (CDCL): 6 7.76 (d, J=7.9, 1 H), 7.31 (d, J=7.9, 1 H), 5.32 (sep, J=6.2, 1 H),
4.74 (s, 2 H), 1.45 (d, J=6.2, 6 H).
35



Ethyl formate (7.46 g, 0.101 not) was added dropw se
to a stirred ice-cooled 25 suspension of

w@ de0sl0Basophenyl ) aceti ¢ acid ethyl ester (20.0PQr/A02M6/4201303

nol) and NaH (0.131 nol) in diethyl ether (100 ni).
The m xture was then allowed tao warmto room
tenperature overnight. The m xtit e neutral i sed (1 M
h | ayer was _isolated, dried, and
so I&Fé’r‘é‘ Z-?rgo S ;1 1%6 39[ %l{ﬁgzenesulfonyl (metho,xycarbonylmetkyl)ammo )methyl]-6-

2- (retiplihyoidapne Ry Hhoxdi et RbpRpIister aci d et hyl ester
as a colourless solid (19.8 g, 87%. 1H NWR (CDC13): 8

12.14 (d, 30 J 12.8, 1 H, 7.31- 7.18 (mog H), 4.29

(g, J 7.2, 2 H, , 1 H, 1. v Iebu2, 3
5H). V\D2004/03116 P / 0370013 3 Step B:

Preparati on of
3- (4- Chl or ophenyl ) - 9- h§dr oxypyri do[ 1, 2- a] pyrimdin-4-o0
ne (1069)_01 pHC \ NOC\ / A Ol i + 1/ 1 11/

OH 2-
;m no- 3 hydr %B‘W‘?&fpﬁ]ée ‘(Qg‘_il@lf’né repgrigd bygnphogy gt al (WO 02/30931
2 Ad) ¢ the prﬂp&mﬂbﬂ oB3 -@Qb@nzeﬁé@@tﬁﬁ?ll(memﬁk%aﬂidﬁ)ﬂm@ﬁj’lﬁinmo)methyl]
0 0 By Be poil ot e s P E O R BpProp B Rambocytate

p r éc0pet 5&8 @ nmcsl) ins BHR (2 oh Ly ivees faidldr dropwise bwer 40 reindoa stirred

9: } 2lal

( 1%91511’(1%15 of ?—hg%ﬁo%gﬁeﬁgﬁﬁhféﬂz%@élg% ZSX%Lb}é&Lg_?Bfélgg&bj&pyl ester (739
12mg, 353ppmop), Ndpb@ylsal}phmylhglwmmethw ester (840 mp=2.58 mmpol) and
|'|) triphedylph6s hﬁe"dl 39%&, 380 (n’f@l) i THF (fS 1%@) (rdéd resﬁlﬁﬁg Goflen was then

15 ) ey it g tswi’%ﬁﬂlrm"%n%ﬁh the sl Huieas Copgentated t

Cygi\aezmmﬂqcﬁ [:(Hemtenésﬁﬂfoﬂyl@ﬁeth@bcycdﬂbehﬂylid&gmaﬁﬁ@n(eﬂl@@ 6rL)

pr ecéi\gﬁ]%ﬁ%n% -2 ]cgl%oggi (;1&3 1s€]i>r%f)]gl ei%? 9 §°1d61\1,\53§}}% dThls was used in
suesybsegapnt siptwithak aﬁélsr purtfiGEtion, - Sanlmttedr BeNMRTHGRCL3): 6 4.73 (5,

provndedo (s, 2 H), 3.54 (s, 3 H),2.70 (s, 3 H
3- (4)chl or(%phe)ny )-(5 hy%iroxy yri <)3Io[1 2-alpyrimdin-4-o0

Ohe as a straw col oured solid (7.03 g, 74%. 20

25

30

35

3- Qnl b b
Step mpd(iﬂgﬁgy() fgg?m&wcsz&%ﬁgm% dﬂz%qua%hzg}rg%gé glc@ Boxti®acid

H),meéfyéisi’” 7.89 (m 2 H), 7.51 (m 2 H), 7130

(m 2 H); rrass spectrqnzph inlz 273, 275 (M- +1, 100%

33% . (B) X “coome N

3- (4- Cnl or ophen N dfoxy 8- |odqg&;c | pyrim
o}

di n-4-one (1063) OH

To a stirred solution of crude 3-
[(benzenesulfonyl(methoxycarbonylmethyl)amino)methyl]-6-methylpyridine-2-
carboxylic acid isopropyl ester (from Step C) in MeOH (20 mL) at 0 °C was added a
solution of NaOMe in MeOH (prepared from Na (200 mg) in MeOH (4 mL)) dropwise
over 20 min. The resulting solution was left to stir at 0 °C for a further hour and
concentrated. Ethyl acetate (50 mL) and ice-H,O (50 mL) were added. The layers were
separated; the aqueous layer was extracted with ethyl acetate (2x), the pH adjusted to 6
(5 M HCI) and extracted with dichloromethane (20 mL x 3). The extracts were
combined, dried, and concentrated to give pure 8-hydroxy-2-methyl-[1,6|naphthyridine-
7-carboxylic acid methyl ester as a cream solid (708 mg, 98% (2 steps)). - 'H NMR



25 Nocl/ o\ 1l c1 N NI NOHOH30 To a stirred
suspensi on of

w@2¢o4oshbor ophenyl ) - 9- hydr oxypyri do[ 1, 2- a] pyr i PCTIAD2003/001303
4-one (2.73 g, 0.01 nol) and iodine (2.54 g, 0.01 nol)
in EtOH (100 nL) was added hydrogen peroxide (1.94 ¢
of 30% w' v aqueous sol ution)- mxture was left to
stir at roon1tquerature for 6 days. The soli

d
S ECBRCKY AR S5 1aDaBR6AS TuichdDni O (EHCRIS, § 30, 50 r, 1 H), 4.13

3) (S’@qql),g_rgile(gi 3@).0i ve a dark green powder (3.56 g).
Subsequeéent 35 recrystallisation from DVF provi ded

3- (4-chl orophenyl) - 9- hydr oxy- 8-i odopyri do[ 1, 2-

a] Pydpi BA Rlieparktion ef &$lydroxp+ameshybf o§inaplahyrddigd-78ariyylic acid (4-

WD 2004/,031161 .PCT/ AU2003/ 001303 - 135
53. Zf?’éﬂxﬂhS’Fyé’%ﬂ‘éﬁi/ﬁj%%ﬁ@f eoxy-8-i odopyrido [

1, 2-a] pyri mdin-4-qgne; 1H NVR (DVBQ d6): 5

H, 8.35 (d, J=7. , 7.88 (m@ a
J=7.2, | H, wdoc “2. H); mass

401 (M+ + 1, 100% ¢33% . 5 The follow ng @assays are
used in the assessnent of new conpounds according to

the invention fQqr.sui iJity.for L n e .net hods L
10of the inventt ‘.ltlonl'—_?fa%?]%f Jéo “Z'Hﬁ@%ﬂﬁmhﬁ‘ﬁmgﬁ%%‘a%"m acid
of nkethyhekiar (0.3¢4 g, 1.56LAmbheantici-flombbenzplasdays(Oviemé.) irsediene (4 mL)
in_t 0 I I
t o e AR Ry Spslor L8R e EREVRER Sy odp B nercd  Subseaquent
i nwelventonmoralsgaye 4 crefnusotid el efterxpamhingsuih dethyl ether, gave 8-
£l £ y e . 7 :
8 e R kG tﬁﬁg@f%g;‘%m%?%*}%‘%ﬂh&w%ld@ o
15 g0 mi BRIt PUSLOAR 8 A7 Bh VBRI OGpHbE, bEaSchbfr, L 1), 8.15
di g jesaf, 1 4Dy PSe e T=e8isat ehar.87 (RCEH),NDOEah) BH), R 6b@Es 1=6.2, 2 H),
Eu efgze C%{]e_n The DCF solution (5mM in 100% di net hyl
sul%p o (previously purged with argon for | hr at
20C) was deacetylated in the presence of 0.025M NaCH

R B 00, o 7
20st gerbogpliaediéd ﬁﬂa@oz@erm)éwédee’udmh%oidét( 19 7. 4. The

reactions were carried out in PBS, pH 7.4 in a 96 well

Fpbate (tof lurre Ivel 1) ~Thg reacti N
ti;@nslc/ot in -42 at]  _gongentt+ati ingthe | _
range 50nMMt o1 M copper-jgl yci e chel at e - N

was pré&parfed by adding CuCl2tcdHglycine in the rati® OH HN
of 1:6 and added to the AB in the proportion 2Cu-Ay: He
251 AB ), reducing agents including dopam ne (5M or

85581, Sy 0 s S90S BT Ol oy 2t
[1,6]naphthyridine-7-carboxylic acid (4-fluorophenyl)amide (150 mg, 0.482 mmol) in
1,4-dioxane (8 mL) and H,O (0.1 mL) and the mixture was heated at 55 °C for 3 h. The
mixture was cooled to room temperature and filtered (celite). The filtrate was

30  concentrated to give crude 2-aldehyde as a pale orange solid. - "H NMR (CDClLs): 6
10.37 (s, 1 H), 8.75 (s, 1 H), 8.46 (d, J=8.4, 1 H), 8.45 (br, 1 H), 8.26 (d, J=8.6, 1 H),
7.40 (m, 2 H), 7.30 (br, 1 H), 7.08 (m, 2 H), 4.70 (d, J=6.0, 2 H).

To a stirred solution of the crude 2-aldehyde and methylamine hydrochloride
(50 mg, 0.741 mmol) in 1,2-dichloroethane(5 mL) was added Et;N (0.07 mL). Sodium

35 triacetoxyborohydride (102 mg, 0.482 mmol) was then added and the mixture left to stir

at room temperature overnight. MeOH was added and the resulting solution was
concentrated. Saturated NaHCOQ; solution was added and the resulting pale orange solid



may al so be present as a control for free copper, but
was not required for the assay to function. The
WO e@ansanl m xture was i ncubated at 37C for 60 PETIAU2003/001303
Cat al ase (4000 wunits/m) and H2Q2 (1-2.5M standards
in PBS pH 7.4 may be included as positive controls.
Fl uorescence was recorded usi njg33a Pplate reader with

excitation and em ssion 30 filters at 485nM and 530n
r espdsdlated yia figionc waghedivith Hed andgriesburiet ¥unsy éﬂegﬁ (10 mL)

co r 'd@&i ot yé’ﬁcﬁﬁlca%ﬁ(ﬂ?e Whdabhit ﬁsb@% it arad -Tﬂtered off. The filtrate

Inhibition o 02 prag

in cvan@enga@ﬁv@@c Hiriaeisataed wid B S%@E?SS@%M Jyyness which
t heyffofddd SA@dréxy-Z-%ﬁl%ﬁ)ylaﬁund)\}ﬁwﬂQﬂQX I6§haphth9661ay§ -@Bboxylic acid (4-

5 wer BopbEAYARIgs bTabRALs (LT R g b i Sl 5 8 30%). -
199@411 EThODYN 8.984dy, 11H), BLEAIWK] 2Fs4; Il F82ddr 8k Hi)eﬁéB (m, 2

CIOAEBB6%) Baish ) ¢ 23R, Tosti AL B G201 G20,

0.025% (wt/vol) trypsin. D ssociated cells were pl at ed
in 48 well culture plates agyanf@wpity of 2 x 106
cells/mL in MEMw th 25% (vol/vol') FCS and 5%

10(vol /vol) HS and incubated at 37C, 2hrs. Media was
t hq@) 3e@El ad@@pheiy)-9 K d oy tido 24y imidin-Heager(1069)e
Technol ogi es) and B27 suppl enents (lnvitrogen 5 Life
Technol ogi es). Cultures were maintained at 37C in 5%
CORterPd i Breptumtiosxop 8+(#1Geraphan!)-3-bre-prapturie apid ditiuhesiers
repl aced with Neurobasal nedia and B27 m nus
antioxidants (Invitrogen Life Technol ogies). Primary

15cer ebel | af nul e neur off ltures 10 C& la from
post - nat al 5:-dooH P5- 6) % renoved COOEt

di ssected free of neninges and di ssociated in 0.025%
trypsin. Cerebellar granule neurons (CG\) were pfated
in 24 well culture pl ates at 350 000 cells/cn2 in BME

I nvi I
I(: etn \a/: t ES{Q S rﬁg ﬁ:}f (} %lge?x#@?ée]u% YpR! (5@5%6 q%gﬁ&ﬂ&:&%@nc sulfuric
i mgmm@m@ 005 diontell undkes Tafetefpr (8 bapgoled, and then
ngeﬁ ﬁ?éi‘l‘l eﬁﬁ%ﬂ@l IBE)' @§s é&ﬁl’é@ aﬂ@tﬂgtsaluﬁgﬂ vak whéked with sat’d
Asslz{@@@s sedution 0Bk m%«y@é o the \\/Platﬂeﬁ F?f?/o‘feé Thid hrovided (4-
detclﬂﬂdfb g&dﬁg atnh%tﬂ\ﬂr Sstasgan. 011Qg|213bg”, e|6‘v@d |B umis
repl ace nedi us
oD RS PUERBY L) PSSR gt ool
2 SS ol musp@mo@@é I(4- cﬂbtdphelaﬁ)aéqmetmylleqste@(m g20.101 mol) and NaH
@oj{?ﬁ:nlrlcg? fn ﬁ@tﬂglt étﬂeq(?(% ﬁlig afheg'ﬁlxﬂﬁwag befi-a118%84d to warm to room

S are
s pet@mpg@h@@ gm;’nght Fhe gegtuggmeuprglised (1 M HCL); the organic layer was

isolated, dried, and the solvent removed to give 2-(4-chlorophenyl)-3-oxo-propanoic
acid ethyl ester as a colourless solid (19.8 g, 87%). "H NMR (CDCls): 6 12.14 (4,

30 J=12.8,1H),7.31~-7.18 (m, 4 H), 4.29 (q, /=7.2, 2 H), 1.57 (br, 1 H), 1.29 (t, /7.2, 3
H).



(b) LDHAssay for Cell Viability Cell death is

determ ned fromculture supernatants free of serum and
wa@edod/o3debri s using the | actate dehydrogenase PCDA2003/001303

Cytotoxicity Detection Kit (Boehringer 1ngelheim

according to the manufacturer's_instructions. 30 (c)

Assay for A/i Neurotoxicity an 1 Neur oprotectioiz

Neuronal cortical cells were cultured for five days as

perStasBafjreparatian ofidy4-<iioroplkerni@ut-BrsaLrPy U@y, Tngliyeimidin-4-one

(1 ybsgogen Life Technol ogi es) and B27 suppl ement
(Invitrogen Life Technol ogies) were replaced with NB

medi a and B27 supplenent (no 35 antioxidagts). On day

Si X, e co wer e i ndivid .. gd to t

5neurlbn§l cel+l ur @8eet W;—zgoﬂliel Jj/@
PCT/ /001303 [137 The tey

flonpounds mer
di ssol ved in 100% Ht 0 a concéntrati on of 2.5 oM

(10mM i f excess conpound mas ME|ghed out per V|aI -
then diluted to 2. nmM st ock sql ution wa

serial | y¥ d’smmpédhmmmmdtns (gﬂ & 08 bpngdal- (ﬂr?féﬂfé’PB?nyl) -3-oxo-
25%Mano%5iéM etﬁyl@bﬂ& (18.6'¢,50.06 £BPAEIOH: (I(IKRmMSVere heated under

20! b Y 18R P Tl B i R0 Bt i fion

di lyutléd 9 hmﬁ-ﬂﬁiea]f theléhaxirBdtthe ayclizedpdodacti(E atg)at i on
f 200
o 200U N REBAIOE RO 0195, 2091, 500 o124, 1 1)
f or7. B (& bl H),&n¥ @n.rdeld), {70l 6nt, r1é§h6t8§l§éd, Jrted andt 0, 1 H), 4.16
CONRORAUS WY, €. 1g|(§§gl7‘ge@|H n 100% DMSO to a

concent r ati on mMif excess. c nd was

15wei ghed ‘S&RMHdG O{fh%lrmxtu%er@frl?namm th%GYGéZ@ﬁPw ugs (Blrye) in
st gﬁ&hﬂbémn@m@@ﬁﬂs &vds &ﬂehtgd ali 16ﬂ)t°€ﬁfoi18 lhﬁm&@obleﬂ T precipitate was
medi no nt.i oxi dant,s ve . .
col i G il e S ST o A R Bk g aiea. s
werpeovided %tﬂ@ehlodjphen:sﬂ)@ -htydroxgpyrsdo| 1,Asf]madtmidiey-one aga straw-

ad X ug Pl ate as conprised bel ow
rggg)rugétal%rl]lég?w qgg»?l at e" To a 48 wel| plate ad

200l | 1: 3EsChpragB ﬁwdmvpmdwbﬁta)]pymmzlm @10n26llji\NMR (DMSO-
tesd wmpwadﬂz Gdle & BH 2s>6ﬁ(s| vent7.3o Wel 2 13 7. sﬁén'é AH), 7.30 (m,
NB+ no anti oxid 2593 27%(4Mu+1 10%w355t compound +

601 ),\ SS SROCIW; 72
(B) 3-(4-Chlorophenyl)-9-hydroxy-8-iodopyride[1,2-a]pyrimidin-4-one (1063)

Cl
o o Cl
N Z N
NN I A l
N ] N
OH OH

30 To a stirred suspension of 3-(4-chlorophenyl)-9-hydroxypyrido[1,2-a]pyrimidin-
4-one (2.73 g, 0.01 mol) and iodine (2.54 g, 0.01 mol) in EtOH (100 mL) was added
hydrogen peroxide (1.94 g of 30% w/v aqueous solution). The mixture was left to stir at

25

room temperature for 6 days. The solid was isolated via filtration, washed with EtOH
(20 mL x 3), and dried to give a dark green powder (3.56 g). Subsequent

35  recrystallisation from DMF provided 3-(4-chlorophenyl)-9-hydroxy-8-iodopyrido[1,2-
alpyrimidin-4-one as an orange-brown solid (1.80 g).



Well 3 : 515 ul NB+B27(no antioxidant) + 24 ul test
conpound diluent*** + 60ul A[31- 42 25 Well 4: 515 ul
WOBWBAT(InD anti oxi dant) + 24 ul 2.5uM test conpOLAT2093/001303
60ul AP 1-42 Well 5 : 515 ul NB+B27(no antioxidant) +
24 ul 25uMtest conpound + 60u (31-42 WwWell 6: 515
ul NB+B27(no anti oxi dant) + ?4 250 uM t est conpound
+ 60ul API-42 dilu | ? :. 515 uy] +B27(nQ ,
antl oXi diawr@hmrophewl) ?@@/@rowﬁp@éﬂwrm pyringdiprd-gre: H NMR
" MS?@-d@j Blsesvt(sVEHb 18335 (&937 2l1 Hﬁﬂ%?«nmoz H), 7. 644(51 J=72,1H),
an al per
ﬂﬁe@%zﬁ ?@Sﬂmeﬁ\g% gﬁ? %ﬁfﬁg %@H%?ﬁ’( cubat ed
at 37 Cfor 15 mns. 200 ul of each vveII 35 was added
in triplicat
SCeI | plate V\gg%?%ﬁd@ g%cfr z{‘ﬂgggédgg t?eeags%sgla@hteof r&%ﬁcompounds
2004¢@dingad trdnyontion doy ©8alEby for useas the*mmaome@rf the inveptjon.
(no antioxidants) , ** A(3 diluent 2mM NaCH, 1 X PBS

*** PBT di_|l uent 10% DVBO i n NB+B27(no ant| xi dant) 5
Corfpfasenle § d*ssfsﬁgle%%fa?ommul“ﬁe(’féﬁ‘ﬁnﬂ‘&'g'/ 8fdkr treating

the cells the assay is conpleted by adding MIS to the

cell,s.. £d). Assa xct 1

10Ne BN B e ar PSS p B R TRt TP Coptaputfl gifomguta Tor
perforastayilizy fon udBin thediethods df B2 inwufigh. ement. On day
six the test conpounds were added to the neuronal cell
cultures in NB nedia and B27 suppl enent m nus
antASaY dafiusronretsic HaQodssalls wer e di ssol ved in 100%

DNBO to a co @Qﬁ{ﬁrﬁﬁlte’crﬁzr%s@iy W:Jsalsgd B t@Mtﬁé— %&M}i df aetéﬁQ,@ﬁlpound to
n ou
155 SRR TSR BerOEC SOTGE B Pl e PHRPYSS Rk Dasedpn
10 dichigrofleoronseki digeeiate @DCFnMole@_ﬁlaﬁZ Ptubks, Bifgehd OR) ST DCF solution
z(ﬁggﬁngqﬁﬁ‘%s%\ﬂgg& S g%}g%?cgee@regrl lﬁl%geg)\v{l\fl?&;{ga h for lhr at 20°C)
c orvpasidsecktylatedn thepegsancetaf@D26M NapiigfopB Qmm' and @(Dtrérl@sed atpH 7.4
48 &’%lﬂ (ﬁ‘%é@ntﬁﬂgn oy\ffnh\/l ]Hor§e%§d1§ﬂ ﬁgs%gﬂRPV%ftock SOlutIOé‘l was

ant | OXI nmpoun

20y mmmd@%ﬁ&n%% i4lARe 5ea¢tl<m V{ﬁfe za'umi prkin FEypBUAd n a 96 well
plate (total volume =250ul/well). The reaction solutions contained AR 1-42 at

concentrations in the range of 50nM to 1pM, copper-glycine chelate (Cu-Gly), was
prepared by adding CuCl, to glycine in the ratio of 1:6 and added to the A8 in the
proportion 2Cu-Gly : 1AB ), reducing agents including dopamine (5M) or ascorbic
25  acid, deacetylated DCF 100puM, and HRP, 0.1pM. 1-10uM EDTA or another chelator
may also be present as a control for free copper, but was not required for the assay to
function. The reaction mixture was incubated at 37C for 60 min. Catalase (4000
units/ml) and H,O; (1-2.5uM) standards in PBS pH 7.4 may be included as positive
controls. Fluorescence was recorded using a plate reader with excitation and emission
30  filters at 485nM and 530nM respectively. H,O, concentration may be established by
comparing fluorescence with the H,O, standards. Inhibition of A H,O, production
was assayed by including a given concentration of test compound(s) in the test wells.

Assay 2. Neurotoxicity Assays
35  Primary cortical neuronal cultures
Cortical cultures were prepared as previously described (White et al.,
1998). Embryonic day 14 BL6Jx129sv mouse cortices were removed, dissected free of



Vell 3 : 576 ul NB+B27(no antioxidant) + 24 ul 250uM

test conmpound Well 4: 576 ul NB+B27(no antioxi dant) +
wWQ@4omlo3d6buM t est conpound 25 Well 5: 576 ul NBFBAUL006/001303

antioxidant) + 24 ul 25uMtest conmpound Well 6: 576

ul NB+B27(no antioxidant) + 24 ul 250uM test conpound

well? : 576 ul NB+BZ7(no ant”lo]x:f ant) + 24 ul test

conpound di |l uent** Wl : 600 ul NB+B27(no

antheningga ard dsspsiatyd ig Qﬁ%%(%é\so 1) thynsi I igsogfategrods pspe plated in

15 4Rivisit cuf@F plhte®ht @@@ew@fi X 16®cmmlaﬁdnﬂzm Ryith 25% (vol/vol) FCS

ol 4 SRSy @hiﬁt Taled s PP ity WS v simpaEryi
ar eVduestiaead nolie@ntitpyat Ielf@rﬂre@mblogyes) dfngc}l\EZhsqbphanwntk (BRtrogen
s (e BN i Bl R R B

- bzgenr@nt@mmtmtqubnreoﬂedlm vegs seplaced with Nenrabasalhmeliagad B27
added, P&l WRlahtsYinvi g@hilfe'"l%cﬁ@léé1e§5o ul). The plates

were I ncubated at 37C for 2hrs, and'then absorbance
was read at 560nm 5 Assay 4. Caspase Assay To neasure

Casvaﬁc@y@@ﬁewﬁdrygmﬁwa@aﬁr@n@ﬁcuwu}retsur es, growth medium
h control sa

d, L]
10501 ut  on ( pHCHORS T B RRERRR VR s RlpER R SR tosti el and
i s dideldel] fiee efthéninges anbl eissodisted 8s0.07H6 tlgfpsmaﬁer&bnllar granule
Ly BVl N bl oo g
PMERvitogerdiifediechaologiey) Fupplonyniadrith 10¥gFeal Ggif Serum <FCS), 2 mM

pe %?&t@thiﬂ% 28095 AN CD] @entzﬁ'flﬂ;'(ﬁﬁ sulpRts! Do d@?’mL? ?vaﬂ- fﬁdd@dﬂo all plating
centritug ed

on’ice, e_extraction er b

15¢ e %@ture&@vqrﬁm&lWe?c{a@éﬁt éll?gééé{;md 100 L of
supernatant is added to each well of a 96 well ©plate.
100, L ei ther DEVD- pNA, VEI D pNA or
IEﬁM‘%s&ays 05%2@2@’?“&6 and 8 respectively) is
added to each well to give a final concentration of 15
10 M!',Zgb re incubated at 37C for 2, 4,
6 girl jgs{één}fﬁt%éﬁ%Sﬁl ance s determned at a

20wavel engt h ofCel wiability i§ dgieupungd usmeethe BEBY pssar e Cobygimgglium is
E rgﬁﬁ;aa%ﬁﬁfr&sﬁ rulobaydl niddamsl prud B2 sﬁﬂ)\#}eﬁbﬁ@ ﬁnnﬁscﬁmmdams

Al DL RS Zé’?lﬁﬁtr? feans 08 Fameen Compragon) and

wi ticubatet moht 35aC 1 21891200 indorolifrk! a]unb)ts fire nhesrrad lowithtah e
addiLi f ' -FITC at a concentration of
bRl RRssa e -

appf ox in control salt solution (pH
257.4). Propidium iodide (10 g/mL) is also added to the

CU'(B}JI,B?Iﬁsa}% @é’lﬂ?’idbl‘lﬁ{?- Cells are incubated in
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.
30
(¢c) Assay for Af Neurotoxicity and A 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
(Invitrogen Life Technologies) were replaced with NB media and B27 supplement (no
35 antioxidants). On day six, test compounds were individually added to the neuronal cell

cultures:



the dark for 30 mn at anbient tenperature and

subsequently washed three tines with 25 fresh control
wa@ado/03abut i on. Anal ysis of FITC fl uorescence PERAUZBS/001303

nm em 510 ran) is determ ned using a Leica DM RB

m croscope. Photographs are ta W|th a Leica MPS 60

canera attachnment using ASA40 Iour film and

ne ives are scanned into Adobe Photoshop v2.
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LDL for 24 hr (37C). Lipid peroxidation 35 (LPO is
neasfipepavationy a | i pi d peroxidation assay kit (LPO
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i nstructions. The [ eve det er m ned
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LP@hal IR eseARADLFDANI A MQ)@M OBHd pdptide was 4 aln sonicated for 5
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asur
10 orpiey At g s g B0Gm R it baeed By  Rbbe.
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0 gative contr
15 g vggrggoiég%%g@areg n «é@l&;sg@te@ﬂ,a&ﬂyngraaggqxb}%a 4% well J%Lrug Plate’ as
conrpapakdEbdlevi hose used to Cu-netallate the proteins.
Assay 7. C,yt?[,tom lty dUCﬁd hy Cu- Metall at ed
Protei ns ProtéfHiE af:,e‘peptldes are mxed with
neﬂb)la@ye]lphtesaddutl ons at 10 equinolar or two-fold
met t;0 I [ S
ar el 10 PLERENB SONRET R Alne 175R  2RACHE ELEBHERES coul Ap
20(di #lilped* (24 hr against two changes of dH20 (3
L/ qizalm Qe) 58 ul NGBS REAR ctidht)US anqnmslouw tedt ¥&thPound + 60ul AP
gﬁ a 3,500 kilodalton cut-off (Pierce,
Ipgpt IL). Dialysis of proteins against PBS pH 7.4
r eSN tll Gd 5[151uhNB&B|2Mne(hnﬁbxiﬂait)1$ 2diul best chenpoumdldiluent™** + 60ul AB1-
act|V| ty to dH2O dialysis. 15 To determne their
neu120t oxic effects, netallated proteins, native
25pr dVell As 505 ubEBﬁBaé@oaméoa’d@ré)ﬁ‘ 28 vl s ultbigstolothponidrar §0ul AR1-42

COfWEﬁ@' 5'P§ Zgi ta‘ﬂﬁ@ﬁd W@ 24%wb5mqést bH gadum 6041 Ap1-42
exposed LDL. Positiv
o RVl s 545 at N%ﬁ-ég g APRARD §12 T 25 PuNp oSt goamapgs! - o0ul AP1-42

pr Qeiuwedt, 4- hydr oxy- nonenol (HNE Sigma Chem cal s).

GorHn 2 515 S0 REPAE R ud Slich iy qurtef‘{ B (23 0 hoRga 12 0w Ap1-42
30Bi aliloemti cal s, Nunawadi ng, Australia) according to the

MRRKLREL 66T RBLBS Y Ghti8kTant)
N.B. 60ul AB1-42 equals 20ul AB1-42 per well equals 20 uM AB1-42

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



Assay 8. Acridine Orange Assay for Ali-Mdiated Loss

of Lysosomal Acidification Cultured nouse cortical
woemwrosdéeare treated with A(31-42 (20M for 16PCRAUN03/001303

and then stained with 5 ng/m acridine orange (AO for

5 mnat 37C. 15 mn at 37C gbe AG- i nduced

fluorescence is measured with &%ed filter on a

fluorescence_mcroscope. AOis a |lysosonotropic weak

badeNBmela 582009 artioxidants) he endosomal / | ysosomal

cormey( BNt 2B UOR! BXPBY ange fl uorescence during

AO i s si de the |ysosonmes as
I O%(Q%?T?‘E}Eiﬁé‘t 1% @%Wﬁ%ﬁ@e pIhr adi ent over
t he Iysosomal menbranes. Treatnent of cells with

A( . i t e | ysosomal nenbrane proton
gra% ]tetl gﬂrig agscs:ZE ‘ises AOinto the cytosol, as

i ndi cat ed by Qihéhel ‘bséawﬁft@rtma'g@ theuesile sbenssey i edripieted by adding

16\t ey 9. Human Brain Anyloid Sol ubilisation
Assay 35 This assay was perfornmed in order to assess

the ability of a test conpound to nobilise A(3 from

thf{d)ﬁ %Wﬁgﬁ@ohjp@uﬁ@tybkﬁnphase of an extract of
tlssue

92004/ 031161 m&%l”f %%@%‘F%’fggg’gr&“i‘k‘ie% %{, fiyg dgyssaspepfrssay 2 in NB

pI anpdts rebB2 hguppbmteak W t hout neni nges was

hormogeni zed "t& ﬁ%{aﬂx %&éﬁ@&%%&@%{%ﬁfdeé e Hﬁ’:%#l?bnﬁ[‘ gl cultures

Co, Kel heim er sul evi ce
t hriedEpediecod @Zﬁéﬂmd@l@e@ttmmm antipgidagtsin up to 2 m of

ice- cold phoﬁd@h@&ﬁ dliE sreedasaliv i POYYE - BvSEt0PtSdRntration of
theg ospg)hate b fered saline 5 extractable fracti

0]
15t het S OEBENTRUGE AV WERHOAO,P Vigh —3gen diluted to
m 2. AN ReSmBURedkngll@tiin Wm\ﬁ&ﬂy dAlLite@ rniat 1Vl give twdeking solutions

tls fr e en pul.,verised, to, f.or.m ..a .
Bt R FE L sl EERABY Skt G0 pigyGEepg o cels, instead

extth@cwm rddal @rotewelA ‘Tl Plae’i amompusedsbqiewn at ant was

renoved after #{d fdfg‘ﬁ&%ﬁ pend m xed with an equal

vol ume of 2X r| s- 1 cene sanpl e buffer, pH 8.3,
20corkios 48 well@basmll: 10% 2 10 ner capt oet hanol . Sanpl es

Wg:rwem :nermra gaNBdrszo noja%%lghlﬂ%ggf + ,9.{@@1 @Bdl(\:/f?gtﬁbo gndy
dorVrEar SeaRbNBE ERAGoauiaKHEH by of 2eulien apmowie.

| NIWeldB : (586 ueNBdBLd(mpl aatibxiddntyd- 2dful phayihest eelhplchﬁﬂr ed
salyngy . @gg\b&%@zp %Oat uﬁmd%rﬁ % 23 E%‘&g}[ %rs‘t_ MEouRg"

boi ' & ér "aS’"above
25Tr |Wel'1'|5| Si7ael EBH@@@’@I aatibxidangpt 24 1vb2dwdd sl cempsundas

Peri/en BEd76Y1 N']35rB|29§Q RoRRRHPRY u%ﬁ kaltég%&qpaﬁﬂpl es

on to 10%to ?g di ent % Novex, (g(rz; *
f ol Wethdd SB§ ul NEiSdnogmtipy @n’t)z +n24ﬂﬂtt?%eempawuaﬂs uent
nMernyeRge 606IuDNBRE27 reﬁlubﬁaantpA) A(3 was detected by

5°t hrough 6, 17 DGR tﬂéﬁ s BP0 U each well

30conyasradtiedin taipiibate o tmenoadspmdpgranidl pdats.e Thormpll piti@das incubated at

r atgl%i (tl, B4 idé}'/E? Hf@on'l&%nglpﬁjé ?estéaed?lrg%ﬁ }Jlatéa@idcells).

* NB media and B27 (no antioxidants) ,
** PBT diluent 10% DMSO in NB+B27 (no antioxidants)
35



20 visualized by using enhanced chem | um nescence (eg
ECL; Anersham Life Science, Buckinghanshire, UK).
w@awh/ogEb1 | ncl uded three | anes containing 0.5, PAT/At2m3/201303
ng of synthetic AP40 (Keck Laboratory, Yale
University, New Haven, CT) as #g;e_rence st andar ds.
Blot filnms were scanned by usi a suitabl e i mgi ng
system such as the 2.5 gel docunentation syste
and densi t onédt OpRIeHeR ﬁ%gleu%sﬁ%@ L) velyme Mt vy %ided per well of
eg pid@(ib 28uP kS ul) I Mhe YN W éreidibeted at BNE féd 11, S8 MR absorbance
was det e d by using a step tablet (No. 911 ST600,
Kod‘éﬁ?ree}g{)arc{]ﬁgg a calibrated film exposed by the
manuf act ur er to prOV|ded steps of known increasing

|nt 7 tlflable range of signal intensity
for él asl% rﬂ@a nal ysis of the nono- and dineric

A(3 bands waslo3Dedsursespaie adivitydnperrosdsulipneh, sowirmedium is

Obtr@rh!?@éi'i Qéﬂlsscﬁ@%éﬂ'ég t@ﬂ:@ vﬁﬁfb%nh@ﬂﬁtltr Sblfon'(Pa 7. zﬁtaﬁ@ ice- ~cold cell
tabl et . naI |nten3|ty I'S

af teg’fracﬁ}oéqh eh gre&dd%é\h 1&3}%1%@, adeRxEacRp lugfeﬁ ﬁonswts of 20
Sy lrmMeIm@(pﬂ ANy arasI sﬂf:rols@\&?ZS IﬁM EDgriA@rl rﬁMftﬁglliﬁtm[%Ith(ﬂDTT) 0.5
S .ge o
107 oA St o oA Rt U 00) G Lk ot Ptp @il fod pprotinin. Ater
t henapbaindri for 45 meinoagea theak tra¢teonsivdied & rdmoued; eentfifiged for 5 min at

| NS0h Hoh Gi é%f:‘entrjﬁ‘fg@ ‘3{1&‘9 BﬂEg glfﬂ%grra?afng Eshe[%dgg kd {a‘cﬁ Blefl of a 96 well

fraction erlve romt ein

f r VAt HO0 A RA2 00 Y Ebsirats s PEVR-TOV. CBIRABNG or IETD-pNA for

fr i’l‘:ﬁ@ﬁa@é&f @Vr%ﬂgﬁ%ﬁﬁoﬁﬁf{%}g? %%{I_e/dﬁl@ @Adhrwelpio' gé@ﬁh%l 4conce:ntrat’uon of
15 3eubfaf gersiralfe ilpare kD %te%?%ﬁgmg 3 B4 i pisihe absorbance

cong deernined atdewlavaiengcdt 41§ @im (AadhS)) aheebdrbintiereading is

var, nLvaLd t est conpound. A

st nH?reﬁ(E %? PRSP an@/ag Egﬁgql%n Corrpare t he nean of

t he hi ghest val ue obtained by the test conpound for

eaclys ek, &ﬁn@@y‘p&m ntration, to the nean of the PBS

en

val ues’ tak omth rrultlfle 5 gels.. Accordingly a
20det er mi nat i orkocdgierpanehe levek of grmaga v ]Plﬁémé\?%ﬁﬁb“ecmmfes are washed

in Qw&»asﬁtn @nt@pbammonutﬁ)at(pm Q%%\ﬂ&ﬁb}bﬂ&e ABYitibR SF annexin V-FITC at
compound al ane.

cos8 Hﬁeﬁlg P %Pp( 9—’51 %&?@ /énﬁ b‘h‘b‘gﬁlﬁg galt,solution’ (pH 7e$) Propidium
achodded Oartgmm) issdlsccaldey to the gultdrecatrthe sanes @@s.eCells are incubated in

P! W&aﬂg %ruﬁf Jﬁ{nsﬁ%%%ﬁn? %ﬁ{é)e{’a[ﬁ?r‘é aﬁzl sﬁ%g%%n\g\lﬂ %Vaﬁ&éf tﬁf‘ete times with

25n otfrefala mrémé salt salaons t Awdysisof IR ﬂuoa:@aq@nqer(@r d88 e @m A10 nm) is

pl %Gté%nﬁf%h Whin ai%ﬁeawmmu&éo f PRERS Rl uﬁg ﬁre tASWith a Leica

Parti tionin SSa S
.M%&{f ﬁ@ AEREFRGH achIRg gmsré%é@ cpi?er ﬁiaw@dzxea%tweaﬁ@ scanned into
compﬁbePhodoblmpmo gxtraction of brain tissue in the
presence of a test conmpound, 15 soluble and insoluble
fractions froman extract of human brain tissue are
30pr dpaayx6 Lipopooteint @ridatipn disshysol ubi | i sati on assay.

Metal's in thep @l At hds@RS M E21308i %58 ApRperoxidation 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 for 24 hr (37°C). Lipid peroxidation

35 (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 is



i nducti vel y-coupl ed pl asma mass spectronetry,

follow ng appropriate pretreatnent with nitric acid
w@r@4os11hydr ogen per oxi de where necessary. 20 BSFAY21/001303

Ef fect of Administration of Test Conpounds on AR

deposits in Transgenic Aninmals Transgeni c nouse

nodel s are available for a nunjerQ of neurol ogi cal

di sorders, including Al zheiner's di sease (Ganmes et

al usedl@ABeashsi thoLBO astivity abgeiye prateinkintbeprosense o ge non-protein-

(Mybh@bye R?é}woz%&%hmﬁ el%ﬁ]et%létglllat@d"%egﬁlﬁ(?@h%@ M)tt%ro% mg/mL LDL

sclerosis unt i'n

di degether v M Cygly anﬁgggtymgafﬁﬁi,ﬁp@ﬁ?%tgp Aetplla protems The
dl 36a%6f L LOR ﬂét&?luhémlgy edmystring tHOSAPrbalée (286 @nf) euithd DL + Cu-gly
e transgen or
sci UBRLIN. AxasseRe s PRt iﬁﬁsmﬁpﬁﬁgﬁ%ﬁlaﬁﬁe@ﬁgly solutions
19%6npatadle thakosa uséd lCu-mefatietedlke pbtedat ar act . These
ani mal nodels are suitable for testing the nethods of

the invention. 30 Tr an;geni c mce of the strain
APRRBTG 7( Egtotexieity liducedby Car-Metallaged PEotgins t o ni ne

mont h ol d f er@gbgifiof @yrﬁﬁ&wsp%{)ﬁ@seage ﬁ‘l'i‘ﬂad%l‘t’ﬂ Hl@ﬁl bRfcRe solutions at

gr oups for t reat nent. are sacr.if

10} nteghiynglar ordwe- foldanetaldp é)irqir‘gmézgg?ﬁnﬁégoq Ol\@gatl -BF9ipipdnixtures are
whehdiwhated o8 etni @RNETTC a\tﬁltlﬁbnteiﬁdnsﬁ'elypﬂalyﬁl (@¢br egsetitwo changes of

br aj d f d
ROl P er b e ifed Mne pSRURbHE s 2,500
of IsioHaibdrecuodt (P&%cd, Reok i, ELYADialysistc@rdseia agaand PBS Pl 7.4

ser Q{Hrl]t%& ﬁ% 315{5&3?&3&1?%21 i églltlkﬁra%{gigy ééecgq & @iaﬁflsﬁt S as

escr
15Any| oi d Sol ubid d@mmnmthm Bayrotoxgy ﬁ&ctsmr@éalluawd@a@ﬁms native

gr %‘the)%s %5 %@%ﬁc@%@)’a@ﬁecﬁto&%'%& -old pHidaf o@ﬂfuﬁllﬂ heﬂ@ﬁd]{&ﬁltures The
r nitive
A G RS ST —-
St afﬁiaaﬁdxfllflECh%dyH LDIher the D8 Ogirothes) 4-hydrogy-neddno b@HiNE, Sigma
bl I%glaa%pmﬁ%l:re% a?e fs%@/maﬁluée%ddegﬁlﬂs}/nggtgg lakayat?dehlydrogenase (LDH)
2 0whi astrysub(Reche ngculaaBe@hammim Nuaawahng, @%uﬁr@ha)@pe@dlng to the
[ n%mfgguépg ﬁgtﬁ&f"hﬁ' ty, alertness and general health

si gns Physi ochem cal Properties Polar
Surface Area Cal cul ations (PSA) Pol ar surface area

val Agg ‘ﬁeAGrlﬁﬂie@}aﬂltgG Ashifyl fog AR dRLed iﬁ@ﬁoﬂimﬁ(ﬂﬁal Acidification

avai |l abl e thr Mol i n ton
cal cul ati on o(f?‘ﬁﬂﬁ?%@ﬁ]ls:fr“’%g‘:‘%‘ ‘é‘lr‘ir?léssare tr%% ‘iﬁ’?‘g‘ ‘%@né?t {30uM) for 16
2550l irid theily stvpad siithrfemp/nl Boadise otenigh (AQ) fotS nvit & 37SS. 15 min at

MEasdre q‘ht%tA(? ?ﬁc{hCQ{klaOrg%c%ﬁ& 1Q't1_1|1 gsﬁ'r;d wt'h%hﬂeé fi Wlef 511 & Iﬂh&%scence

pH Tange e an
g agmcmsnole% Al a lysasemotrgpic weak base Wthh 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

30 proton gradient over the lysosomal membranes. Treatment of cells with AB1-42
disrupts the lysosomal membrane proton gradient and relocalises AO into the cytosol,
as indicated by the loss of orange fluorescence within 1624 hr.

Assay 9. Human Brain Amyloid Solubilisation Assay

35 This assay was performed in order to assess the ability of a test
compound to mobilise A from the insoluble to the soluble phase of an extract of tissue
from post mortem human AD brain.



humans. 15 The conpounds were dissolved in DMSO to
appropriate concentrations and then spiked into
we@Raoh®s1181 01M HCl (approx. pH = 2.0) or pH 6. 5PCFAUMB/001303

phosphate buffer, the final DMSO concentration being

1% Sanples were then anal ysed vja Nephelonetry to
determine a solubility range. Jf per D. Bevan and R

S. Lloyd, Anal. Chem 2000, 72,1781-1787]. 2Q cLog P

val ues Theor &9 od)-5 Eo§pRquebersmEfOFex Hahev LS STaig

t h%ﬁ@e&% ﬁ’smgwbwrg@() hbaR uﬁheie(ﬂeaample dnch@a eKém@m Germany)

th lé)% 55;}}%% glgigagpgeo fgrsti]r ed d a@o%%ptg{g\g sg?eéll 1H up to 2 ml of ice-
Ba rdochpho?plﬁk&é-bﬁIferedh sdline, Iﬂé §t4. chnplasindbe plersphade-beiitreé daline—

o Y U BB o Pl 90 o

PB$UPWMH minoyed. . QE@I‘Q&I‘EB%}DMBCDISSW wesifreczg fiiga the@fpulvensed to form
t |
SO| AT ?ﬁ%pr as"’tgélg&ée%ﬁe@@&fi@ afigHots for' eﬁfrb.'&io‘ﬁ"hs above. A 10ul

act .as Bl ood-Br.ai n

Baraliduet qCEEBymataphyasreranYel atier R@Fﬂﬁwa%%@}d mpxed ddthsan equal
t heyolitheof 2X1zn9fndeﬂ@sﬁ§5aﬁprel Hudifes Qﬂ-h8 eeécfnwamag 8Y@8I0S] 10% 2-

Lo oL LM et ESLH (RS B Eprcavy s

f | ulettriophwriesis.nGhé imsoldbletfiretibniotthe obrtishloathples yemslobtaaed by

t he, Sﬂgen%{uég %%g%u@g%ﬁ?@g\g%plgﬁlgé?g fﬁ)}[@% Qte%%ﬁ@% saline. A 50-pl
i ntalapefrcpﬁtbmmpenﬁp@wﬁ; s betfledin0Ranlofsamplohufier ag abgve.
dose of 1.0 mbdd €00 aﬁf"&e gele@trBﬁlﬁ)‘i‘és@@Wfonned by

carotid artery was_surgica

15f orloping arrepriafpy spief 5amn iow@rf%f;i@ é@“?oc%i@% el @gxex San
of bieo C@A)‘-‘ﬂﬂl@bve@ by &dhetd @Nto OThan higbtelRitdse htadbrane (Bio-

°""[A%ﬁ ulei W@ s §fled B wlib? RBSyiopdl bR WPy wpicn
t hedetecgghtesiduesthrough8ol 7 donartatitey sgitebidhattibally) lufconﬁuactlon with
| NTPSLOSH ééfﬁklﬁﬁk #]L%afbﬂsrﬁbﬁngﬁ ltngﬁsetl%@ T@akg %érﬁ?ark) and

remalning r carot| eart
20t hewswg@fé@dusmenhaa @alugnmqqﬁ%r% éftgeE@Lplﬁmefsh% Itlf?eScwnce
c Onﬁﬁ‘dk‘i’rfg?ﬁﬁh %’é URe Haoh g8l 1ﬁ51ud53"'t%réeﬂﬁ&s@f)nﬁaﬁlﬁhg @B,Uﬁ,laﬁ& 2 ng of

( ap&}ypﬁ%m ré‘%% ??frébqif gﬁogg Ysaiq Qalgfegsglﬁl 3676]% @L&s 5§tﬁrence

f orstiddagdssi ze of rat). The inf u3| on cannul ainitially

o e caRe i PG R B SRR IR R, (ARim such as the

2 5pr eU¥Rtgebflomahentation systerm, ang dan@itqm@wmen@rrgﬁdmmg suitable software,
VeSSLU§P Labworks. The dynamic range of the film/scanner was determined by using a

step tablet (No. 911ST600, Kodak, Rochester NY), a calibrated film exposed by the
manufacturer to provided steps of known increasing intensity. The quantifiable range

of signal intensity for densitometric analysis of the mono- and dimeric AB bands was
30 based on the comparison with a curve obtained by scanning and densitometry of the

step tablet. Samples in which the signal intensity is low after preliminary assay may be

re-assayed by using synthetic standards of lower or higher concentration.

All samples were analysed several times, and gel loadings and dilutions were

adjusted to fit within the quantifiable region of the standard curve. The insoluble Af3
35  being comprised of the pelletable fraction derived from the insoluble amyloid plaque

from the above cortical samples and the soluble fraction comprising monomeric and/or

oligomeric soluble Af.



10 After 1.5 mnutes, the infusion punp automatically

stopped, the cannula was withdrawn fromthe carotid
wa@edaoenyiiand a sanpl e of the infusion solution PAFAU2003/001303

m.) was then collected fromthe tip of the infusion

cannul a. The brain was then diffect ed free and

divided into 3 parts; the righ hem sphere toget her

with the right mdbrain, the |[Ieft hem sphere together

wi th t heSevert gls weiearh paﬁq@sttqe@pﬁmwrtbuar?p engpkinclyded on each

pong]. apsthldl @dlﬂmmg &aiymg%n\éeﬁtﬁ@mﬁs 8fihe Ifb%f &oxﬁﬁomahe A student’s ‘t

b u for s ur e
e FUST BTASTLD R PR it CRet BUPIoieings § e tet compound
pr dbecaehigebdtlayty sompphirgfont toethe nghh of therAiBvednes talcenl from the multiple

r e% fs, ALERGA ﬂ’ %{1&&11{1&% fontzﬁﬁnbﬁ B{Jﬁr f %’ﬂgth?ll tﬂ%%&&gge increase in

ve a Va atera perrusi on
t i selwbilisatign elstalnﬁd)hy mﬁsm@nmm&\srsglﬁﬁmmmpareewah PBS alone.

hon%@%ng}%ﬁwlt% 6 CO@r@alrbg ?&nﬂ@ P SELnRY 4 FextilBsi iy

gl ve rain 2 ncent r at anal ysi s was
carst %h{nctféﬁwg Jque prlapidisgion ome}‘ ago alone A test compound

| NSEigAEn Ecorél' R dmﬁiohﬁd phaheloeOnsH sshivdle Qfstaﬁﬁhcally significant increase
aceto itril eb/g &hmélcont aining 0.05%

Forl?np 3%?‘851 ! F'f’&loflr‘i’é’e %%° Phenonenex Luna CN.

Smal | aliquots fromeach brain tissue sanple and the

cor sol ution were anal ysed by

[ é%sl‘égfg@ﬁ%t@&f Fhﬁ%@ lg%untl ng to determ ne the |evel

of 25 14C sUerassay. effents upes ithhpartiticided o lvariopagetal Rugjuding zinc
' n aﬁé‘ébpﬂérr %Ho%in%%%&a@tmf%ré&ﬁﬁsﬁé g Hle%;r@s@n@/oﬂi bt FoRPound,

ur.e nc ntratlon of sucrose braln ti ssue
15, (d 6&% andaysqiﬂ% g@ﬂlf’é‘ﬁ fogy gy trapt ‘?fH’ém&?&rhI% (S HHi agprepared as for
I nfthesaraylofdolibikyationl psshl.) Mefdls i ths twdactionk dfegan@lysed by

L h DA Bl BRI e ol BR8] B pb S5 leament wit
c omtteintacidtandfor bfdropen perexide vimpeunedessaryt he i nf usi on
sol ution 30 gives the total residual anmount of the

st cogfound that is Fresent i nsi de bl ood vessels in

20 eaeﬁrﬁsw -ffecs of Admimisiration of TestompownisinasAf deposits in

Cr asaasgdnleABRRIs Subtracting this fromthe total
brai n concenLJgratl on ves t Eelﬁ)armun ug i.n each

r
brain tissue %H?ﬁ?lgc oSk MPSey e vaed b?‘hg)r B3 °ye %eé‘F%IOglcal
( | @isondurs hndhading AbdsikrtshiisdaBiR)Gankds\et di., o5 S saddMSH., 1996);

fa tﬁa@ﬁ%%gusgcpgéage ﬁ\? (flgg%{ %\629@@4;%1% ﬁilte)a%?yokl‘.’rro%iﬁn I&Q}a?ls(c?erosis (ALS)
25 pCTGree 6821002363 Huntingten’s Bipgasei (Baddy, et[al.bt 208); and. Grgutzfeld-Jakob
1 dideaR\CIDY (Telﬂ-n% et abBr ?Qgél UW&ka%e I?ﬂldd‘%hat ohe [of 'tHéfti'h?l'sQé?nc models

solutlon ng: of rain

ex pek Al \ﬁ@iséaiﬁeﬂlﬁoﬁ‘l)r?@é %rﬁn%&ew Tpquse (Hea@ e*s%l 1996) also has a

c onpdiincideRdRb BRMACH Bidle itk fiotelk hRSsufteble for testing the methods of
cal ul a%xﬁd Rati os of greater than 50% i ndi cate
"Phat enter the brain
3 O 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 compounds decreased brain amyloid formation, and the
identification of the most effective administration protocol. The levels of soluble and

35 insoluble AP in the brain and serum are determined using calibrated Western blots as
per the methodology described for Assay 9. Brain Amyloid Solubilisation Assay.

Other mice in each group are tested over a period of up to eight months
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Assay 13. Blood Brain Barrier Penetration

The test compounds were dissolved in DMSO and phosphate buffered
saline (PBS) was added to obtain solutions at a concentration of 50 yM 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 assess the integrity of the BBB during each perfusion
and to estimate the volume of the residual vascular space (RVS) in samples of brain
tissue (ie: the volume of fluid remaining inside the lumen of blood vessels at the end of
each perfusion).

Adult male Spague Dawley rats (180-190g) were anaesthetized with
intraperitoneal injections of Urethane (25% w/v) at a dose of 1.0 mL/100g body weight.
The right common carotid artery was surgically exposed and cannulated for perfusion
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instrument. The mobile phase consisted of an acetonitrile / water gradient (containing
0.05% Formic acid) and the column was a Phenomenex Luna CN.

Small aliquots from each brain tissue sample and the corresponding
infusion solution were analysed by liquid scintillation counting to determine the level of

25  "C-sucrose. The residual vascular space (RVS) in each brain tissue sample was

30

35

calculated by dividing the measured concentration of sucrose in brain tissue (dpm/mg)
by its concentration in the corresponding infusion solution (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 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 is outside the blood vessels (ie: which has crossed the BBB). Dividing this RVS-
corrected brain concentration gives the brain uptake ratio (Equation. 1).
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The APP2576 transgenic mouse (Hsiao et al., 1996) as referred to in
Assay 11 is utilized in this assay. The contralateral formalin-fixed mouse brain tissue is

coronally cut. Sections (10 um) are taken from the corresponding sites and treated with
20 80% formic acid for antigen retrieval. The primary antibody used is monoclonal
antibody 1E8, which recognizes epitopes between residues 18 and 22 of AS
(SmithKline Beecham, UK). Immunoreactivity is developed with secondary antibody
linked to horseradish peroxidase (using a 3,3 9-diaminobenzidinechromagen) (Dako)
and alkaline phosphatase (using 5-bromo-4-chloro 3-indoxyl phosphate and nitroblue
25  tetrazolium chloride chromagen) (Dako). Plaque abundance per section is assessed by
two operators blinded to treatment according to the following scale:
0 = no plaques apparent
1 = plaques present but very sparse
2 = several plaques present
30 3 =numerous plaques visible in restricted areas
4 =plaques abundant and not restricted to any particular area.
Intermediate values eg 2.5 are assigned where applicable.
Students’ t * test is used for comparisons between groups.



~oyo~o O C dem. 0.1 ~~roHE+ 00 ac Vii V

VWWu P+ NNti~ 00 N-t<1 ~ ON Oy OOTTi O
wheowo31imm O M in ~. Mm= VA -+ Z'nti Pi ET/AU208)01303
=L 0 Q-1vl"' O\ b~N'OAknvJcA M=L"'-. VA
N=a) y is Enc.i bn .6Ci_<14;_\/) kn vNi n ~ ..y N
110 N ti ~0Arnm--~ONNN%moClm--~d'N

+~ A p~
{:/t és%‘a'qsm) F)“Q‘;Enmi\m’é“}@ﬂcf "Nﬁlegv (N:V ot m N 2 N c’e\l| 0
> .~NOOW hhenN- htoOONM-o0
* 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.

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

* Plasma concentrations of test compound are determined by suitable analytical

method.
10
Calculations:
L AUC_ *D
CLtotal _ DOSCIV Vdp‘ = C total B A(‘V) oral osey
AUC,, B AUC, * Dose,,,
CLta =  total plasma clearance after IV administration
Vag = volume of distribution during the elimination phase after IV
15 administration
BA = oral bioavailability
AUC = area under the plasma concentration versus time profile from time
zero to infinity after IV administration
AUC = area under the plasma concentration versus time profile from time
20 zero to infinity after oral administration
B8 = terminal elimination rate constant after IV administration
Assay 16 Determination of mouse plasma levels of test compounds
25 PBT 1061

Oral administration of PBT 1061 at 30mg/kg, as a suspension in Na-
Carboxymethyl Cellulose (CMC) was administered by oral gavage to four mice. Two
mice were sactificed 30 minutes after administration and two mice were sacrificed 60
minutes after administration. Blood was obtained by cardiac puncture and plasma

30  separated by centrifugation.

The concentration of PBT1061 was determined by LC/MS using the ZQ
instrument. The mobile phase consisted of an acetonitrile (ACN)/water gradient
(containing 0.05% Formic acid) and the column was a Phenomenex Polar-RP 4 uM 80A
(50 x 2mm) column.

35
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Oral administration of PBT 1063 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

15  minutes after administration. Blood was obtained by cardiac puncture and plasma
separated by centrifugation.

The concentration of PBT1063 was determined by LC/MS using the single
quadrupole instrument. The mobile phase consisted of an acetonitrile (ACN)/water
gradient (containing 0.05% Formic acid) and the column was a Phenomenex C8 4pum

20  80A (50 x 2mm) column.

The supplied acute toxicity mouse plasma samples (delivered 02.09.03) were
directly injected following a protein precipitation with ACN. Concentrations were
determined by comparison to a calibration curve prepared in rat plasma. The analytical
method in plasma was linear in the range of 312 to 10,000 ng/ml (R? = 0.9976).

25  Diazepam was used as the internal standard. Recovery of PBT1063 from plasma was ~
42.9 %.

The concentrations of PBT1063 in the mouse plasma samples are given in Table

30 Table 2. Concentrations of PBT1063 in Mouse Plasma after Oral Dosing at 30 mg/kg
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of the anti-infective dose. The study was powered to detect biochemical effects on
metal and AS levels that would be in the same magnitude as those seen in the transgenic

35  study.
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medical history, physical, neurological and ophthalmic examination, blood and urine

tests and psychometric tests (ADAS-cog, MMSE). Nerve conduction tests and visual
evoked responses were conducted between the screening and baseline visits to provide a
35  baseline measurement. Blood was collected for ApoE allotyping, baseline plasma levels
of metals and A prior to randomization. All patients continued their study entry dose
of donepezil and all patients received 100 mg vitamin B2 intramuscularly every four
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screening, week 16 and prior to the final trial visit. An ECG was done at screening and
weeks 12, 24 and 36.
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Subject recruitment and demographics: Thirty-six subjects were

recruited over a 12 month period commencing April 2000 (Fig 1). Of these, 32 had
sufficient data for per protocol analysis. Two subjects were lost from each arm.
The baseline illness severity factor was created, as planned, by division

20  of'the sample into two groups at the median ADAS-cog score at baseline (values <25,
>25), yielding less-severely and more-severely affected groups (n=8 and 8 in the
treatment arm and n=7 and 9 in the placebo arm, respectively).

The groups did not differ across demographic, biological and clinical
parameters at baseline (Table 4), other than the treatment arm having a higher mean

25  premorbid IQ than the placebo group as estimated using the NART (111.4 compared to
104.9; 1(30)=2.27, p=0.031) and a lower level of thyroid stimulating hormone (TSH)
(1.14 compared to 2.00 mU/L; t(30)=4.400, p<0.001). The NART and TSH were
subsequently provisionally entered into analyses as co-variates but were found to be not
significant in any analysis.

30 Clinical effects: Changes in the ADAS-cog score at weeks 4, 12, 24 and
36 from baseline were subject to two-way analysis of variance with factors of treatment
arm and baseline illness severity. The means of the changes in ADAS-cog score showed
greater deterioration in the placebo treated group at each examination interval,
compared to the PBT-1-treated group (Fig. 2A). This trend came close to statistical

35  significance at week 4 [F(1,28)=3.55, p=0.070] and week 24 [(F(1,28)=3.31, p=0.080]
(Fig 2A). As planned in the protocol, the effect of severity of illness was examined by
stratification of the sample into subjects less- or more- severely affected (baseline
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on the same or subsequent occasions showed no significant associations.

An important result of treatment of AD subjects with PBT-1 is the
paradoxical elevation in plasma Zn (Fig. 4A), which is consistent with a restoration in
the ZnT3-mediated communication of synaptic zinc with the blood. This also indicates
that, in contrast to a typical metal chelator such as desferrioxamine, the mechanism of
action of PBT-1 at this dose is not that of a gross tissue chelator. The relatively weak
affinity of PBT-1 for the metals appears to be insufficient to cause marked systemic
metal depletion in the presence of a re-established equilibrium of metal homeostasis.

Blood levels of PBT-1: Steady state pre-dose levels of PBT-1 at total
daily dosages of 250, 500 and 750 mg were 4.03+2.10, 6.74+3.70, 7.60+2.15 pg/ml,
respectively, and did not show significant correlations with ADAS-cog, metal or AB
levels assayed on the same or subsequent occasions.
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30  substituted heterocyclyl;
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p is an integer from 1 to 4,
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i ﬁh?efoﬁéwmgund of formula IAis selected fromthe
following: 10 (i) Formulala O N RI)yml (R)q 15

R o

\/ l QH 8-hydroxy-4(3H)-quinazolinones;
10 N’ R‘l

l /N3 8-hydroxy-quinazoline;

15 RY l;‘l (R1)q
\ p . .
|} /J 8-hydroxy-quinoxaline;

20 17 [1,6]naphthyridin-8-ol;

e
~ \)Nﬁ\' 9-hydroxypyrimido[1,6-a]pyrimidin-4-one;

25 oy RY
(R1)m (R1)q
N L
| PP 8-hydroxy-cinnoline;
5 N
1
R R
30 SN /
| 6-hydroxy-phenazine;
NS -hydroxy-phenazine;
5
OH
(R1)m\1 . r1 (R1)p
[\ % >4 4-hydroxy-acridine;
35 WY



RHla in which R Rl, in and q are as defined above;
(ii) Formula Ib 20 N (R1)g 25 RHIb in which R R1,

WO nooassiiiqr are as defined in any one of clains RCT/AaU2003/001303
(iii) Fornmula Ic 30 (R1) I \(R1)g \ N~ RH351c in
which R, Rl, in and g are as dg i,ned in any one of
clainms 1 to 3; WD 2004/031161 &%/ AU2003/ 001303 - 167
(iv) Formula Id (Rl)g N~ ~(Rl)m 51 / N RHId
10 &m, which R, E{, in and g are as defined in any one

~Vv) Formula le O 15 (R-)m1J (Rl)q

}i” %ﬁ”?ﬁ; " abAth WRRenaly s

hZ

10

N%N)H
R )q/'\\(k\N,\l 9-hydroxypyrido[1,2-a]pyrimidin-4-one;

R1
15 kN\ \{j

pyrido[3,2-d]pyrimidin-4-ol;

(R")m
D 5 | |
20 N A7 pyrido[2-3-d]pyridazin-8-ol;

S [1,7]naphthyridin-8-ol;

25 OH
(R"q OH
N\l N (R1)q
| ; // [1,5Inaphthyridine-4,8-diol;
N
OH
30 1 "
N 4 .
% | /j [1,5]naphthyridine-8-ol;
(R, N
OH

35 PN\ pyrido[3,4-b]pyrazin-8-ol;



N(R)m 25 RL/~1 ~ N~ OCH in which RL and in are as
defined in any one of clains 1 to 3. 30 5. A nethod
wa@ea@angiing to any one of clains 1 to 4 in whi chCRAUR003/001303
the compound of formula | is O 6. A nethod according
to any one of clainms 1 to 5 in \NhICh Rl in the
corrp%nd of ® {or mula | is halo, éptl onal ly substituted
aryl , 'l'y substituted heterocyclyl, 35
opti onflLY Shbst i t BydelRfbfpyragrs-olsRe, * (CH2) " NR2RS,
CONR2R3 Tan®? NCOR2 in which n, R2 and R3 are as
defined9'n any one of claims 1 to 3. WO 2004/ 031161
PCT/ AUZO(QW 001303 - 168 7. A nethod according to any
one o al 18 _1 t opgridoi{4yshdlpkriiidihsg-élne conpound of
ormill &l g5 Fluoro, iodo, chloro, optionally
substi Tut §d phenyl, an optionally substituted
unsat uPated 3 to 6-nmenbered heterononocyclic group
containing 1 &9 4 nitrogen atons, an optionally
subs gaturated 3 to_ 6-nenbered het eronpnocyclic
group ggntlhi‘nj ng 5 1 t&hydiexyagardibideeryragel3,2,bIpyridin-2-one;
opti 8halYy ®lbstituted saturated 3 to 6-nmenbered
loheterom)w*rocycl ic group containing 1 to 2 oxygen atons
and 1 to 3 nitro en atons, optionally substituted

ClL 4 alcﬁN optd Shal | y subst ituted C2.6 cycloal kyl,
opti onal u J opal Iy
subst g | %ﬁéﬁgé}ﬁ Haévlﬁgﬁ%h}ﬁ%? AT RS are

|ndepen entl| y sel ected fromH and Cl1_4 al kyl or
CONH( CH2) 2 in which R6 is 10 optionally substituted
heterocyclyp. 8. - A method according to any one of

121 ai ns 1t RCr?Anicthnthe conpound of  formul a |
is an opt] substlg-uy@dxplaﬂnmlﬁ]ngjh n-9eaé;! v
subst it ;/Z‘n turated 5- or - menbere
heteré l'ic group contalnlng 1 to 4 nitrogen

atons or an optionally 15 substituted saturated 5 or

6- nenb& hetler omgipcyclic group containing 1 to 2

oxygen at qto 3 nitrogen atons. 9. A nethod
20accor di e ofdibengolrsg]quinelign-g-enepanth t he

conpoun/ lal is as follows: 200 0 C O ~
F - 4T / NC N\ ) d N
R‘l
O N/
A
2> TJE\«% 4-hydroxy-1H-pyrido[3,2-d]pyridin-2-one
N

OH

in which R', m, n and p are as defined in claim 1 and q is an integer of 1 or 2.

30 3. A method according to claim 1 or claim 2 in which the compound of formula I
is a compound of formula IA

35 (R1)




25 OH OH 1055 1061 C1l OO0 30 NHNHJ N Cd OHOH
1067 1049 RECTI FI ED SHEET (RULE 91) WD 2004/031161
wEUARNAGD3/ 001303 - 169 (0) (0) C N N N BCNAN2@B/001303
NC NOH OHOHO Ca N10~NO Nw2 dC / d N
OH OH NMe2 15 CI 1066 C C —N:L%IG N 20 OH OH 1064
1065 CI N 25 N MOOC / N
in which

R, R! and m are as defined in claim 1;

W is CH, N or NH;

Uis CH, CO or N; and

5 Y', together with the ring to which it is attached forms a 6 membered N-

containing optionally substituted heterocyclyl.

4, A method according to claim 3 in which the compound of formula IA is selected
from the following:
10 (1) Formula Ta o
TSy
(R1)m/\ \ / (R )q
15
RH
Ia
in which R, R, m and q are as defined above;
(i)  Formula Ib
20
= X N
(R1 )m/ l \] 1
R
X N/ (Rs
25 RH
Ib
in which R, R', m and q are as defined in any one of claims 1 to 3;
(iii) Formula Ic
N
30 = \'
(R1 )m/ | \ 1
X N/ (Rs
RH
35 Io

in which R, R, m and q are as defined in any one of claims 1 to 3;



10

15

20

25

30

35

OOH OH 1053 1045 30 H N1) ~ N 1070 O OH HN 35
RECTI FI ED SHEET (RULE 91) WD 2004/ 031161

wEAAABAG03/ 001303 170 CI ONC OS5 NN BH/AUSD3IMDI303
OOH 10 1069 N\ N OH 15 1048 NNN 20 C NC NN
OH OH NMe2 OH 1026 10. A neth %Zaccordlng to any one

of clains 1 to 9, in which the

eurol ogi cal 25

condition is a)nneurod generat ive disorder. 11. A
Y

met hod accord

aadmlo in which the

neurodegeneratlve di sorder is neurodegenerative
anyl oidosis. 30 12. A rre(Fh()mI according to claim 10 or
claim11l, in which the ngurodegenerative

3.

/§ \/(R1
P

N
RH
Id

in which R, R', m and q are as defined in any one of claims 1 to 3;

(v)  Formulale
0

(me\/_\ N)J\/imq
P

RH
in which R, R}, m and q are as defined in any one of claims 1 to 3; and

(vi)  FormulaIf
(R

i
~
X _-(R"
1 m
R1/\\ I //l
OH

in which R! and m are as defined in any one of claims 1 to 3.

A method according to any one of claims 1 to 4 in which R in the compound of

formula Iis Q.

6. A method according to any one of claims 1 to 5 in which R! in the compound of
formula I is halo, optionally substituted aryl, optionally substituted heterocyclyl,
optionally substituted alkyl, OR?, SR?, (CH,).NR?R?, CONR?R? and NCOR? in which
n, R? and R? are as defined in any one of claims 1 to 3.



di sorder is sporadic or famlial Al zheiner's disease,

anyotrophic lateral sclerosis, cataract, Parkinson's
wolc@aasae1 Cr eut zf el dt - Jacob di sease and its nernCTaUR@AN01303

associated wth "mad cow' disease, Huntington's

di sease, denmentia with Lewy bogygsformation, multiple

system atrophy, Hallerboden-Spatz di sease, di ffuse

Le body disease, fatal 35 fam./.ial, i nsomi.a, ;.
GorA s marfh MStod ACE0GIIE4A@NY RRT OtfIEBRlo i uiFY By jn the compound of
cerfehhh I ihAedros ibbBaahlosb tdptianllyosubetstnted Phenyl, dn/@eionally substituted

rrul f] %fet%ﬂsgafis' ?ﬂbﬁg@# éﬁb%%gﬁ?r?% %E‘f Eo@%nﬂ{}z‘f{osfﬁf'r%gen atoms,

zocmaldpﬁmﬁly POTtAedGeB D613 086-menmbzted HeBeromonedtyighel group containing
5aCCOfd Retobéh @bﬁﬁﬁ ranl%ﬁmislm A uag&ufea%aa%@@' 4P, %{e%ueye%

di sorder ease.
ac dsaPHgNecyChn groga oppinin gl tes2 W&ea amns %}nﬁ ]\/\R‘ﬂ 301F’rtr9$f°é1 atoms,

newéﬂt@ﬁﬂwﬂﬁebgﬁm&a i, 50y edptiofalBisudbButed! @l cloalkyl optionally
con | on

Co 3 g E AR SR BT g ' ana

di slﬁaependaerntmmmed droas Homid at; g chlkyil thDNM(GH/ZW dmrevhach R® is
qone f aut osomal dom nant forns
of R i2 lr%n% ?%rb%lmeéq’r?{ee?‘gcﬁl ?sease 16. A et hod

according to any one of the preceding clains which

sl oys,. r& WIS &Eordﬁ{g '[%Scl}lz ohb8f @lgi%b' t loveindesith Yein@he compound of
the ‘subj ect . according tQ any one

f
t hefopneladds ﬁgomogf% Suhxmuéfhi Ahery @ opdeselly Sasgtuted unsaturated S- or
S eﬁﬁﬁ@h&ereﬂﬂﬂt&@hh@cy@lﬁc gﬂoﬁpl b@rﬁﬁhﬁﬁigsl @dﬁmintrbgétf @&bme or af optionally

153 oS ORI bor e A SOy hh Rbeh 2o 1 2
t heoxyget ytootsand de Bantasgenatimy/e site, an anti oxi dant,

an anti-inflammtory agent or an 20 oestrogenic
agent. 19. A nethod according to any one of the

pr €bedi ndy mesthadnscording iriaay opn el eaimpoliiod; nbwh%carthwanmound of

IS rRemnRIIst yRdorsal ly, topically or parenterally. 25

20. Use of the conpound of fornmula | as defined in any
20one of claims 1 @o 9,0in the nufacture ef a o

medi cament for the trgat mer ;

red i n any
i ment, anelior atl
pr ophyl axi si of ogi cal condi tigt. >3
conmpound of form as defined in clalrrsltogfor
Suse in the treat®knt, anelioration and/or Opr ophyl axi s
of a neurol ogi cal c#8ition. 35 23. Use of theost
conpound of fornmula | as defined in any one of clains
1to 9, as a pharnmaceutical.

Cl (o] Q
30 | " | NH
) N
Cl N
OH OH
1067 1049

RECTIFIED SHEET (RULE 91)



WD 2004/ 031161 PCT/ AU2003/ 001303 - 172 24. Use

according to claim23, in which the pharnmaceutical is
wa@2eamsabher apeuti ¢ or neuroprotective agent.PCHAULNSB/001303

according to claim23 or claim24, in which the

pharmaceutical is an 5 antianmylqj dogenic agent. 26. A

phar maceutical or veterinary conposition conprising

t he conpound of Pocul a | as defi above in any one

of clainms 1 to |9 and a pharnaceutjcally or

veterinarily acgeptable carrier. 10 27) A conposition

accordi ng toClcl aifi 26 whi ch further Nonpri ses anot her

medi cament. P8. Ajconposition according to cl arRZIr
in which t e™pdi canent i nhi N
g he acetyl rase act , @n anti da ,4¢J
an anti-iun _%j agent ay oesjp ogeni ¢ agent N
29. A conpo or mul &l frch iNs™ a conpound of

formula | as|defined in any one of claims 1 t®M,

with the pro¥isg that at |east%%ne RL is other than
20 30. A conpoupd of fornmula | A as defined in claj

1064 1065 Cl
N XYY X
| W X X
N~
25 N N
(//\\ MeOOC N
o OH
OH
1053 1045
30
F
N N
H
N / =
N
1070 0 OH HN
35 N
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cl
0
Z N Cl
0
™
5 | N N
/ N
OH 1063
NN
N
9 OH
10 1069
Z SN
P N
N
OH
15 1048
=
o SN = N N
~ ~ =
20 cl N cl N N
OH OH NMe, OH

1026

10. A method according to any one of claims 1 to 9, in which the neurological

25  condition is a neurodegenerative disorder.

11. A method according to claim 10, in which the neurodegenerative disorder is

neurodegenerative amyloidosis.

30 12 Amethod according to claim 10 or claim 11, in which the neurodegenerative
disorder is sporadic or familial Alzheimer’s disease, amyotrophic lateral sclerosis,
cataract, Parkinson’s disease, Creutzfeldt-Jacob disease and its new variant associated
with "mad cow" disease, Huntington’s disease, dementia with Lewy body formation,
multiple system atrophy, Hallerboden-Spatz disease, diffuse Lewy body disease, fatal

35  familial insomnia, Gertsmann Straussler Sheinker disease, hereditary cerebral
haemorrhage with amyloidosis-Dutch type, multiple sclerosis, tanopathies, motor

neuron disease or prion diseases.
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13. A method according to claim 12, in which the neurodgenerative disorder is
Parkinson’s disease.

14. A method according to any one of claims 10 to 12, in which the
neurodegenerative disorder is an AB-related condition.

15. A method according to claim 14, in which the AB-related condition is
Alzheimer's disease or dementia associated with Down syndrome or one of several

forms of autosomal dominant forms of familial Alzheimer's disease.

16. A method according to any one of the preceding claims which slows, reduces or
arrests the cognitive decline of the subject.

17. A method according to any one of the preceding claims, which further
comprises separate, sequential or simultaneous administration of another medicament.

18. A method according to claim 17, in which the other medicament is an inhibitor
of the acetylcholinesterase active site, an antioxidant, an anti-inflammatory agent or an

oestrogenic agent.

19. A method according to any one of the preceding claims, in which the compound
of formula I is administered orally, topically or parenterally.

20.  Use of the compound of formula I as defined in any one of claims 1 to 9, in the
manufacture of a medicament for the treatment, amelioration and/or prophylaxis of a

neurological condition.

21.  Use of a compound of formula I as defined in any one of claims 1 to 9 for the
treatment, amelioration and/or prophylaxis of a neurological condition.

22. A compound of formula I as defined in claims 1 to 9 for use in the treatment,
amelioration and/or prophylaxis of a neurological condition.

23.  Use of the compound of formula I as defined in any one of claims 1 to 9, as a
pharmaceutical.
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24.  Use according to claim 23, in which the pharmaceutical is a neurotherapeutic or

neuroprotective agent.

25.  Use according to claim 23 or claim 24, in which the pharmaceutical is an
antiamyloidogenic agent.

26. A pharmaceutical or veterinary composition comprising the compound of
formula I as defined above in any one of claims 1 to 9 and a pharmaceutically or

veterinarily acceptable carrier.

27. A composition according to claim 26 which further comprises another

medicament.
28. A composition according to claim 27, in which the other medicament is an
inhibitor of the acetylcholinesterase active site, an antioxidant, an anti-inflammatory

agent or an oestrogenic agent.

29. A compound of formula IT which is a compound of formula I as defined in any
one of claims 1 to 9, with the proviso that at least one R’ is other than H.

30. A compound of formula IA as defined in claim 3.
31. Compounds of the formulae Ia, Ib, Ic, Id, Ie and If as defined in claim 4.
32. A compound as defined in claim 9.

33. A process for the preparation of the compound of formula II defined in claim 29
as described herein.

34. A compound of the formula:

Ci
COOH

Cl NO,
NHAc



