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relates to am nated isoflavonoi d derivatives based on
nitrogen substitution of the 4-keto group of

i sof | avone and i sofl avanone ring systens. The present
invention further relates to the synthesis of the

am nated isofl avonoid derivativds, conpositions
contai ni ng sane and uses thereof as therapeutic
agents. 10 Background of the Invention

Nat ur ah MANOCERD TS OFIPA fON OB DERISIEENALS ANIP WS ESCTHEREOF

possess a W de range of fundanental biol ogica
effects on human cells including anti-oxidation and
tge p.r.egul atj.on and down- regul ation of a w de

v ﬂ‘?‘@f’&t YEOURs and signal transduction mechani sns.
Mtotic 15 arrest and cytotoxicity of human cancer

cells, increased capillary perneabiljté, I ncr eased
c dhhk presentdnyenion gendraly redatesdo ppipaed sobavopaitdariyptives based on

smot h scle. cell.s vaso-rel.axant s nd~agoni sm of

o SRR Bt ARS8 & R h e B SRRBREML Systems. The

I @sdRes Aventibn &NkeR kelgtes tosthe bt 1the a@ireedd iedflRehsid derivatives,
? S ib e kelgtel toSthe bphthédes dithd aimedd isdfiaehsd d

of naturally-occurring isoflavonoids. 20 A range of

t l§eRpEtiensCoptEng sameanduses therqof gs thepppeBtiprgsnisgi cal
out comes have been identified including the treatnent
and prevention of pre-nenopausal synptons such as

pBackBrainduAlthe yindntioR, endonetriosis, uterine
fibroids, hyperlipidaem a, cardiovascul ar disease,

menopausal synptons such as osteoporosis and senile

q 2 . o . . .

R oo R0 DFE 9010081 b EUAPHLT QR0 funcamnt
2 bidlagical refiireis oh e allCePSBin2BOHY; anthoxddntibA 34d thelfp-regulation and down-
5424331; JP 62-106017;, JP 62-1 6.0161; U 5.516521513; JP .

63 IPREPAR- WL pvgyﬁcxe@ms afpsigha ﬂg@i tlov@ec anisms. Mitotic

SS9 3880 LR 443, s

ocelinlai avpesisnfihcroasad sespoesedd yasdubae dmoothl museld ealisde gaso-relaxants,

30 confi.rne s havin otential,.therapeuti.c benefits .

" AnG AFHITE of FETB: H5 MR AC el KPR o8 a6 g oy of animal cell
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A range of therapeutic benefits as a result of these biological outcomes have been
identified including the treatment and prevention of pre-menopausal symptoms such as
pre-menstrual syndrome, endometriosis, uterine fibroids, hyperlipidaemia, cardiovascular
disease, menopausal symptoms such as osteoporosis and senile dementia, alcoholism,
benign prostatic hypertrophy, and cancers such as prostate, breast and large bowel
carcinomas [see WO 93/23069; WO 96/10341; US 5424331, JP 62-106017; JP 62-106016;
US 5516528; JP 62-106016A2; JP 62-106017A2; JP 61-246124; WO 98/50026; WO
99/43335; WO 00/49009; WO 00/644438; WO 99/48496].

While over 700 different naturally occurring isoflavones are described, only a few are
confirmed as having potential therapeutic benefits in animals including humans. These

include daidzein, genistein, formononetin, biochanin and glycitein. These and all naturally



-2 occurring isoflavones are found in nature as the
mononeric formeither in a free state, or, nor e
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The isofl avone has to be separated fromthis noiety
before it becones biologically active. 5 A nunber of
conpounds with a structure related to naturally
occurring plant isoflavones are also described as
havi ng bi ol ogi cal properties wi2h potentia

t herapeutic benefit to animals including humans.
These include conpounds that are naturally occurring

N&LARYd iEGPavBhes?drd MurndsR hh@vonate RiocROmMERE fdhh Qakk & 4 Bbe state, or,
fermentation by gut flora and enbrace conpounds such

amosgikely, doundodecameatyitaagolan t5lycoside). 9BlioB e onphas B be
98/ 08503; .01/ 17986, 00/ 66574]. .. so.included in
t $APery i sp}?éetggﬁ@ﬁe\éﬁbgcor?eggﬁnﬁgglg% F4ri f I avone,
whi ch is devel oped for the treatnent of postnenopausa

osteoporosis [WO 91/ 14429] and a w de range of )
syt of ¢angfduadeowsha simetusyistated tomatugglogsogjng plant isoflavones

Despite th onsi derabl e.resear .

o nbalsec st AR ARG ARG BB e ASEHAL RS i peneit o
dafiindRlihveging heraed, , Thdie iddidde campotndifthithes agetillywatirying
useful isoflavonoid conpounds and their actjvities is
yeetabelilse of plant isel#avones redused by asteriplderneniationdyagut flora and

n f LRI .QV I ' i
Sk tap il B ANER, gL SR B RA0R g 95815 wo
deg/08503; AP@i0NLI7986,0WOr 0W6ESTGNt Atso indludalrinahis geiupdadrsynthetic
and di sorders. 20 A requirenent accordingl Xi sts for
nsaflgemerbipridavasniybishds devekaped £¢1 the ¥re$}m¢§f/ o Regirenopausal

2GR ) A BRGS0 glioges O
Whg/ORSENpl oit these properties for the treatnent,

anel i orati on and prophyl axis of disease. 25 Sunmary
of the Invention Surprisingly, the present inventors

hﬁ,\éﬁpifyt @9&%%(1%9%% WS ARFaceimIRtRAORIdRREE EL18Ibn to isoflavonoid
am nat e

I sof 'av-4-one and isofl avan-4-one conpounds. _
| pomperids ehdderivagivemntherzo § dheaulli it efitberep aiticaltpvsefidgsoflavonoid
ggqﬁllﬂcip)bg\égaéqleﬁn fiﬁigi%g & 3}e9 fo Be rre]gﬁseg.y Moarécg)vrc]a%’there is a continual need for
new, improved or at least alternative active agents for the treatment, prophylaxis,

amelioration, defence against and/or prevention of various diseases and disorders.

A requirement accordingly exists for new generation compounds that exhibit physiological
iaroperties important to the health and well-being of animals, particularly humans, and to
find new methods which exploit these properties for the treatment, amelioration and

prophylaxis of disease.
Summary of the Invention

Surprisingly, the present inventors have discovered a new class of molecules based on
aminated isoflav-4-one and isoflavan-4-one compounds. In particular the aminated
isoflavonoid compounds of the invention relate to imine, hydrazone, semicarbazone, azine,

oxime and amine derivatives of isoflav-4-ones and isoflavan-4-ones. The activities of the



oxi me and am ne derivatives of isoflav-4-ones and
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surprising and quite unexpected, even in |ight of what
Is presently known about the non-am nated
i sof | av-4-one and i sofl avan-4-one conpounds from
whi ch these can be derived. 5 Thus according to an
aspect of the present inventiothere is provided a
compound of the general formula (n: R8 R7 X RL | i
R2 R6R5S NRA Z R3 10 wherein Rl, R2, R3, R4, R5,
%@mp%(ﬁrait@naéﬁgn%@ ﬁﬁ hivd w%@@ %ctédé(é%@m Jlight of what is
H, 0
OORADY kmmyabouh ghegmnp@mnatgd }qoﬂa'g-lélwrmq@ liso a{vm—é one compounds
ﬁ%F% %gl% aQ%Rgé al.kyl am no, dial kylam no, nitro or
?13 SF Yfie substituents R2 R3 and R4
t oget her mnth the carbon atons to which they are
attached 15 forma cyclic al kyl, cycllc hete
élﬂylls agrorfing éo amaspecistithe prgsent IvRgLonstherady Pro"llfgﬂ%c?a‘%/%ﬂound of the
ar I | or alkylaryl, RLO is independently
é?"&b@’ : %@l or aryl, R is hydrogen, alkyl, aryl,
aryl al kyl, arylal kyl or an amno acid, and R12 is
hydr ogen, al kyl, hal%glkyl aryl, arylal kyl or
al kylaryl, 20 X is 8NR12 or S, Z is R13, NRL4R15,
NR13CONR14R15, CRl
i ndependent |y hydryg th|o nltro cyano, or
optionally substit hal d&d kyl , acyI(DaryI,

het eroaryl, ary S aryt/~ or t he
substituents R ;iil\

R N S

s / R4

wherein
Ry, Ry, R3, Ry, Rs, R, Ry and Ry are independently hydrogen, hydroxy, ORy, OC(O)H,
OC(O)Ry, OS(O)Ry, OSi(Rio)3, C(O)R11, CO2R 1, alkyl, haloalkyl, aryl, arylalkyl,

thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo, or any two of the

substituents R, R and Ry together with the carbon atoms to which they are attached
form a cyclic alkyl, cyclic heteroglkyl, aryl or heteroaryl structure,
Ry is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,
Ry  is independently hydrogen, alkyl or aryl,
Ryi  is hydrogen, alkyl, aryl, arylalkyl, arylalkyl or an amino acid, and
Ry,  ishydrogen, alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,
X is O, NRj; or S,
Z is Ry3, NR14R15, NR13CONR 4R 5, N=CR16R17 or ORy3,
Ris, Rusand Rys are independently hydrogen, amino, thio, nitro, cyano, or optionally
substituted alkyl, haloalkyl, acyl, aryl, heteroaryl, arylalkyl or alkylaryl, or the substituents
Ris and R;s together with the nitrogen atom to which they are attached form an optionally
substituted cyclic heteroalkyl or heteroaromatic structure, and



R14 and R15 together with the nitrogen atomto which
they are attached forman optionally 25 substituted
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i ndependent|y hydrogen, am no, thio, nitro, cyano, or
optionally substituted al kyl, hal oal kyl, acyl, aryl,
het eroaryl, arylal kyl or alkylaryl, or the
substituents R16 and R17 taken4together with the
carbon atomto which they are attached form an
optionally substituted isoflavonoid ring system 5 or
n i : j t 2rRhd
G RO A R B B O ik, (R ey R Doty
t subgtitated adltyl dlvdheadkyloaayl,and, dterobeyl, favylnlkwl enplkylaryl, or the substituents

structyes: R8 R R3..:-1cl RAN R, R7. Y R6.Y Y
R B BT Wi Ui GO AP e i Y AR AP em
RdptidRally Bdbstifided #38lavidRoidFing fySteannd Z are as defined

above, and 15 the drawi ng répresents either a single
bond or a doubl e bond, which conpounds i ncl ude

PHAVRGE 1 R i AESFRCER BT bh 3 SRBY s i B0 ppeetner it te

| BarBeMt Atehstd @hechi thepsre \hitake@dd Ford OEESRhE ElloHRg structures:
preparation of a conpound of formula (1) conprising

the step of reacting the 4-keto group 20 of a
conpound ﬁf the formula (X): Re

where Y is
<
0
R3/ 7R,
and wherein
Ry, Ry, R3, R4, Rs, Rs, Ry, Rg and Z are as defined above, and
the drawing "---" represents either a single bond or a double bond,

which compounds include pharmaceutically acceptable salts and derivatives thereof.

According to another aspect of the present invention there is provided a process for the
preparation of a compound of formula (I) comprising the step of reacting the 4-keto group

of a compound of the formula (X):



WD 2004/ 039793 PCT/ AU2003/ 001446 -5- R8 R7 X Rl R2
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represents either a single bond or a double bond,
with an am nating agent. It has surprisingly been
found by the inventors that the am nated i sofl avonoid
derivatives of the general formula (1) have
particular utility and effectiviness in the regul ation
of a 10 range of nolecular targets in animl cells,
and that these nDIecuIar targets are intimately
i nvol ved in signal nsducti on processes that are
fundanmental to crltlc cellular processes such as
cel | growth, diRf gration, and deat h.
The am nated conpoy preseg i nvention are

: 0f "2 15 si gnal (X)
transducti on prBeesse. i Thi n 3 ceIIs and t hat
t hese signal transdu ionc)prOc are involved in a
wi de range of functio that ar IR,t 0 the survival
and function of all animal ceRLs Therefore t hese
conmpounds have broad-rangi ng an |nportant heal t h
benefits in aninmals including humans, and in
particul ar have the potential to prevent and treat
'W%@Ftht and connnn human di seases, disorders and
fRpcti RO, RZQ{S, M%fe henehid s, &ﬁa s
inventi1on [1é e | arge range of si gna
tﬁmmbdmngﬂeﬁwepnsaessésﬂaamgkﬂ@m@byaﬁhebbdwpdunds (b)
the fact .that requl ati on of these various processes

i WP 3B ATRATE 385 equl ati on of sone processes and

down-regul ati on of others, and (c) that

It has surprisingly been found by the inventors that the aminated isoflavonoid derivatives
of the general formula (I) have particular utility and effectiveness in the regulation of a
range of molecular targets in animal cells, and that these molecular targets are intimately
involved in signal transduction processes that are fundamental to critical cellular processes

such as cell growth, differentiation, migration, and death.

The aminated compounds of the present invention are found to regulate a wide variety of
signal transduction processes within animal cells and that these signal transduction
processes are involved in a wide range of functions that are vital to the survival and
function of all animal cells. Therefore, these compounds have broad-ranging and
important health benefits in animals including humans, and in particular have the potential

to prevent and treat important and common human diseases, disorders and functions.

The particular benefits of this invention lie in (a) the large range of signal transduction
processes targeted by the compounds, (b) the fact that regulation of these various processes
includes both up-regulation of some processes and down-regulation of others, and (c) that
such a broad and varied effect on signal transduction processes also is accompanied by an
independent effect on a range of important enzymes that are fundamental to metabolism

and steroidogenesis.



such a broad and varied effect on signal transduction
processes also is acconpani ed by an 25 i ndependent
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fundanental to netabolism and steroidogenesis. WO
2004/ 039793 PCT/ AU2003/ 001446 -6 Thus, according to
anot her aspect of the present invention there is
provided a nethod for the treatnment, prophylaxis or
anel ioration of a disease or di8order which nethod
includes the step of adm nistering a therapeutically
ef fective anount of one or nore conpounds of 5
formula (1) or a pharnmaceutically acceptable salt or
derivative thereof to a subject. In particular the

pThuse Aecording it anothes penectielsthe praseri dayenbien theee Speaifiedy method for
prevent | I i on. of -di e i.at: .
BGPTSR ogd SRAR A8 i fimetiod ntudes
pielstdpertatiindiisteriad 1 tHefapeutielly effattiva gri@int ofionatmmaoraompounds of
angi ogenesi s, abnormal_estro en/androgen,balanc? 10, .

d@gmg ) @Mhagpa%ﬁgq,lhharccggt%ﬂ% sajt @‘é}fég/pg\’fe thereof to a subject.
degeneration includi ng degenerative changes wthin

bl ood vessel walls, inflammtion, and i nmmunol ogi ca

i Ibgdriacud s, thevpresént doventios peovided ainmtsddefor iy treatraeigypriceattion or

one Qr nore_ conpounds, of th or mul ). 0 . .
pREFlRIEER plcdipqayes aé_ﬁttcéa&damt_ﬁ aégr%nt s{?ﬂ é@%ﬁ%@@ﬁffé&m cell proliferation,
t &2k Qphiap ﬁﬁ%‘ﬂaﬁoﬁ,@bﬁéﬁ@ﬁ laAkibOhels ! dbnBrfiflkir§en/androgen balance,
and/ or exciprent. 15 In accordance wth another _
adpfaictiohaltdrebporesé sterdid genssispdegehanion mcuding dbgdnesative changes

met hod .of . i nduci ng. apoptosis i.n cells expr in . :
BRSO g B AP IO S 1SR gies, which comprises
C oMb tdiéritE 153 dbfesl dr IMnbdie CHRPOIndIRF theCBARAE THDr @fpharmaceutically
the fornmula (1) ‘or a pharmaceutically acceptable salt

oncagptablessalt ve derfiientiare thesgsfiophiendlly in assesigbon atitharcaggiertang/or
carrier, or excipient. 20 In accordance wth another

a8 ARFf the present invention there is provided a

met hod for inhibiting mgration of cells having an

abnormal cellular mgration phenotype which conprises

c bnecgerdanee with anethen aspedtof the RresepbiaMention there is projigied a method of
(1 Iy .nac i ! . .
abheElne oM BHERE S shBlesshng GRS pithotypp which compries
C 3bith@Ing@hideoetls Piithrne or Aore compounds of the formula (I) or a pharmaceutically

acceptable salt or derivative thereof optionally in association with a carrier or excipient.

In accordance with another aspect of the present invention there is provided a method for
inhibiting migration of cells having an abnormal cellular migration phenotype which
comprises contacting said cells with a compound of the formula (I) or a pharmaceutically

acceptable salt or derivative thereof optionally in association with a carrier or excipient.

In accordance with another aspect of the present invention there is provided a method for
inhibiting angiogenesis in tissue expressing aberrant angiogenic phenotype which
comprises contacting said tissue with a compound of the formula (I) or a pharmaceutically

acceptable salt or derivative thereof optionally in association with a carrier or excipient.
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phenot ype which conprises contacting said tissue with

a conmpound of the formula (1) or a pharmaceutically
acceptable salt or derivative thereof optionally in
association with a carrier or excipient. 30 WO

2004/ 039793 PCT/ AU2003/ 001446 -77 In accordance with

anot her aspect of the present invention there is

provided a nethod for the treatnent, prevention or

b Qaah deQPitIPin St GShect Bf e FRIBRI inV¥hkieh 1HBRé RGHovided a method for
conprises the step of bringing a conpound of fornula _
(th treatnzenp paeventien o1 aatlioyatiocefsangst én 8 glammal which method comprises

derivatiye thereof int nt act . W th.cancerous, tiss
BB o o P PGP R Bt s o
t fttvall COMeARE irffo deMettAEIESncEBuSAdste GRNRRNDIL thdt Sssiffering from a
is retarded or arrested. According to another aspect

ofumawe, suele hehnedpiastip devaionment én said pansgroys tissueds [eiasdest or arrested.
one or nore conmpounds of formula (1) or a
pharmaceutical ly acceptable salt or derivative thereof

| Actdi@ingdas i ABérispecd bf thePrebentinesitiohaliert heprovidad tenise of one or
of a disease or disorder. 10 According to another

agygeceongfounfeoiopgala(D); qﬁ@éqhgnmpeplﬁ@]é{ apgep'gq,béq,q;a(ytég dgﬁvative thereof
agﬁﬂ& H{aﬁ[lfaEﬁ?e of %&@&i@%ﬂ&m V%Ef ﬁﬁﬁ b @3n® o4 disBILE bt BsBider
of " a I'sorder i C

n

I Séase ofr agent conprises one or
nmore conpounds of formula (1) or a pharnaceutically
accept abl e sabt or derivative . there 15 Acco

; . di
C B GUPRLP aapsPest of e RErESUAYIARAREP SreOKGRG oh gt for the
pﬁgﬁb@ﬁ@ﬁgﬁgﬁgﬁ&%&‘ %iéfseliglglti?n GPEBREAE P girngHeF W he@REhiS®snprises one

one or onpoun ormula (1)

p bemoscmniponadd of formdle Bf) i laphsmbaceuticatly acceptablessalt or derivative

tgere f in association with one or nore pharnmaceutica

caf9%rs, excipients, auxiliaries and/or diluents. 20

According to anot her aspect of the present invention

there is provided a drink or food-stuff, which

c detailing toanotber aspeas of trepwessdsingéntionrthere as proyidgd agharmaceutical

phar maceutical |y accept abl e .
composition which comprises'oné or more compounds of formula (I) or a pharmaceutically
acceptable salt or derivative thereof in association with one or more pharmaceutical

carriers, excipients, auxiliaries and/or diluents.

According to another aspect of the present invention there is provided a drink or food-stuff,
which contains one or more compounds of formula (I) or a pharmaceutically acceptable

salt or derivative thereof.

In a particularly preferred embodiment the aminated compounds of the present invention

exhibit the following therapeutic activities:

1. Direct anticancer function via signal transduction inhibition, cell cycle regulation
and apoptosis induction.

2. Prevention of cancer onset and proliferation via COX inhibition

3. Prevention of cancer onset and proliferation via specific 5'alphareductase inhibition

4. Anti-inflammatory effects.



salt or derivative thereof. 25 In a particularly
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activities: 1. Direct anticancer function via signa
transduction inhibition, cell cycle regulation and
apoptosi s induction. 2. Prevention of cancer onset and
proliferation via COX inhibition 30 3. Prevention of

cancer onset and proliferation-%ra specific

5" al phareductase inhibition 4. Anti-inflammtory

ef fects. WD 2004/ 039793 PCT/ AU2003/ 001446 -8 These

and ot her aspects of the invention will becone evident
fromthe description and clains which follow,

t Blagst hed oflver #spedie ofibe dmysaton il Beeomergyédens frpmy the dpstiption and

el S

and variations such as conprlses or "conprising",
will be understood to inp Y the_incl usion _of a stated
o

i Piregghoud this ﬂ@glf@latl@} @gbthgp 1R$ g@phé’o]é&pw,slgg% thegantex fequlres

R L e

Fﬁcguﬂdef@&fdet‘é ¢inpBy thy imheiorcoftaystated imtegef or st€padr grbupnflintegers or steps
d. 3 against selected tunor lines LNCa DU145 and
t ol thy eagluﬁlen OHRY other infegBHoT/SLeBRF, 8rquD Ol iRSgErs OEsichh

B Cpd. 1/ DUL45 G aph C Cpd. 3 / LNCaP G aph D Cpd.

3/ NCI-H460 20 Fig. 2 represents the inhibition of

t BsieDPesuription ofdhie FipurbiCaP proliferation by Cpd. 1

(G aph A), and Cpd. 2 and Cpd. 3 (G aph B). Fig. 3

represents an inhibition profile of

‘ n i . .
ngt T%&%ﬁ%ﬁ%p dﬁ%&g&%&h@ﬁop tphi f S{BEIER deinst §ahtedtumor lines
LNCaP, DU145 and NCI-H460 as follows:

Graph A Cpd. 1/ LNCaP

Graph B Cpd. 1/DU145

Graph C Cpd. 3/ LNCaP

Graph D Cpd. 3 / NCI-H460
Fig. 2 represents the inhibition of testosterone induced LNCaP proliferation by Cpd. 1
(Graph A), and Cpd. 2 and Cpd. 3 (Graph B).

Fig. 3 represents an inhibition profile of testosterone-induced LNCaP proliferation for

Cpd. 1, Cpd. 2 and Cpd. 3.

Fig. 4 represents the inhibition of COS (PGE 3) and thromboxane synthase (TBXZ)
activity by Cpd. 1, Cpd. 2 and Cpd. 3

Fig. 5 represents the 'H n.m.r. spectrum (d6-acetone) of Cpd. 1.

Fig. 6 represents the 'H n.m.r. spectrum (d3-acetonitrile) of Cpd. 2.



Fig. 4 represents the inhibition of COS (PGE 3) and
t hr onboxane synthase (TBXZ) activity by Cpd. 1, Cpd.
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(d6-acetone) of Cpd. 1. 30 Fig. 6 represents the 1H
n.mr. spectrum (d3-acetonitrile) of Cpd. 2. WO
2004/ 039793 PCT/ AU2003/ 001446 -9 Fig. 7 represents
the 1H n.mr. spectrum (d3-acetonitrile) of Cpd. 3.
Det ai | ed Description of the Inv8ation 5 The ani nated
conmpounds of the present invention are based on

i sof | avone conpounds and derivatives thereof. The

t Bl TéptedchRVMRE B nas.r UpBerhe (&-iketchittile) RE Cpaksn

broadly to include ring-fused benzopyran nol ecul es
havi ng a pendent phenyl group fromthe pyran ring
based on a 1, 2-di phenyl propane system Thus, the
cl asses of compounds generally referred to as 10

| Petailkd Deriptiew bt Ai¢aneentions of | avans, i sof | avanones,
|soflavanols and the like are generlcally referred to

herein as isofl avones, isoflavone derivatives or

ﬁé ln;% %Ee%' q% ll?(g uclef{?ﬁ? %reg%%ggg % bQ%{d' o\éﬁg%)ffna’%%ne Igrﬁpounds and

baahekiees tﬁb@bf] Binteri Cisbflavone" hsht@ed :hs&:m kG0 bt tdken broadly to include
carbaons or greater) saturated alky I%lr oups of 1 tpo
cHR&SPeA DEROP YN IpEes having nend%t CRYrEBoP Howthe pyran ring based

SHE E 1%?1%&5%}%0{)&{6@%&111‘) ARy th cf gsf%E ng(#ﬁlﬁqﬂﬁé( benerally referred to as

i sobut'y tertlary
c;soﬂa)mm,yd;qﬂaaambst iseﬂdmahsg 1soﬂmsa1&jﬂey,liscg'raaanm1$ andibedike are generically

fer met h) eth
e Cip s Sofievenin topeBoridmisplivace o einid ptecutes

fa H‘H&N BEes. Chl Orine, bromine, iodine,
carrg%meﬂ > - Cf aicskoxycar bonyl, Cl-C4-al kyl am no 20

car bonyl (Cl C4- al kyl ) - am no- car bonyl , hydroxyl,

O C4-al .. | kyl | .
?_‘:EFUSH 'E y¥ Hif gﬁg go YLW é &algﬁi(%aaub ¥)raﬂﬁ€%&n Ynﬁ%@({ygp%(m the case
af kenybns élsgr&aa&s Bathitd ik 1 3@orips o i1 351 0 CHBbR atdMs2 PR ably from 1

chai n and cyclic'(in the case of 5 carbons or
gtce@c@bgm hipthsoswhlas methofl, ¢hyloprepyle sopienyhbutyb, isobutyl, secbutyl,

el%tgéfer& la%cpegbrghcyg O%rglitl)t&g ﬁ?‘? thaetlh rrrs) ’rTélS eai]k I1 %}oilp%" Fore néjli%ferably methyl,
1 ethQl 3l or isopropyl. The alkyl group may optionally be substltuted by one or more
of fluorine, chlorine, bromine, iodine, carboxyl, C{-Cs-alkoxycarbonyl, C;-C;-alkylamino-
carbonyl, di-(C;-C4-alkyl)-amino-carbonyl, hydroxyl, Cl-C4-alkoxy,‘formyloxy, Ci-Cy-
alkyl-carbonyloxy, C;-Cs-alkylthio, Cs5-Cg¢-cycloalkyl or phenyl.

The term "alkenyl" is taken to include straight chain, branched chain and cyclic (in the case
of 5 carbons or greater) hydrocarbons of 2 to 10 carbon atoms, preferably 2 to 6 carbon
atoms, with at lease one double bond such as ethenyl, 1-propenyl, 2-propenyl, 1-butenyl,
2-butenyl, 2-methyl-1-peopenyl, 2-methyl-2-propenyl, and the like. The alkenyl group is
more preferably ethenyl, 1-propenyl or 2-propenyl. The alkenyl groups may optionally be
substituted by one or more of fluorine, chlorine, bromine, iodine, carboxyl, C;-Cs-
alkoxycarbonyl, C;-C4-alkylamino-carbonyl, di-(C;-Cs-alkyl)-amino-carbonyl, hydroxyl,
C1-Cy-alkoxy, formyloxy, C;-Cy-alkyl-carbonyloxy, C;-Cys-alkylthio, C3;-Cg-cycloalkyl or
phenyl.



2- butenyl, 2-nethyl-I|-peopenyl, 2-nethyl-2-propenyl,
and the like. The al kenyl group is nore preferably

w@eienyd793 1- propenyl or 2-propenyl. The al kenyPCTYAU2PS/001446
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may optionally be substituted by one or nore of
fluorine, chlorine, bromne, iodine, carboxyl, C-C4
al koxycar bonyl, Cl-C4-al kyl am no-carbonyl,

i -(Cl-C4-al kyl)-am no-carbonyl, hydroxyl, 30
Cl- C4- al koxy, fornyloxy, C,-C4Hlkyl-carbonyl oxy,
C -C4-al kylthio, C3-C6-cycloal kyl or phenyl. WO
2004/ 039793 PCT/ AU2003/ 001446 -10 The term "al kynyl "
is taken to include both straight chain and branched
chain hydrocarbons of 2 to 10 carbon atons,
pTld ermhikyaylt' ¢s Bkenolineiudd oot straightrchain dnddwanchré chain

t ﬁ%ﬁ{)%&%@ %ﬁgaﬂgﬁ%b‘éﬁ hﬁaﬁ/slt, hlée%ﬁ_:rgl%lg%g %ﬁ%b a&?o)ﬁgf itk at least one

Of-RPbéRl SWBR §s E’ch?ﬁﬁr ﬁdef)yﬁﬂrlh Yiim‘x‘d)pyn% ﬂ[‘tﬁﬂyrﬁ?ﬂ' 2-Bfitynyl, and the like.
2-propynyl. The a nay |onaIIy bé

sTbs alkyuyl eoupyis me prefmblef e&fynyl, dcnromeiyl eh?-oronyayl. The alkynyl
gér%&neylgﬁggﬂgﬁ)obecﬁlﬁ %tﬁﬁ%ﬁ b’yé)ne ()&Po%iégﬁ%@frgeb%ﬂ%{ﬁ%e bromine, iodine,
Cé’e[rb&[ﬂ' G1-Oy-dIkexydarbdalt, ©f= @J Jﬂﬁjﬂﬁnlﬁ@éaﬂ‘yd)rﬁlydl (C1-Cy-alkyl)-amino-
Cl- C4-al kyl - car bonyl oxy kyl t hi o,
w@s& mdmmﬂl Graléméy;;fprmymxyrﬁe Gaelleylrgamylaxy, Cr-Cy-alkylthio,
k enyl, biphenyl and napht hyl and nmay

g ggt&ona 6¥¥Bﬁﬁ&ituted by one or nore Cl-C4-al kyl,
hydr oxy, G - C4 al koxy car bonyl ad-c-
alkoxycarbony carbonyloxy nitro or

|, hal o
1 Bherfeamt"aryh lsﬁ@te@rt@ zncwde H@nylamhert‘/é aighpanieyl and may be optionally
i

| éﬁﬁ% RIS G oS! &X fdl]fm?ﬁ @fdtr ge - clh“ﬂént%ﬁ(ey c&%bﬂﬁecﬁm-

eas one -oxygen,
whilk oty daibons], ThyC pdkylpirbomddit w nitfaisddhld.o ot her ar yI or
heteroaryl rings including but not limted to furyl,
pyridyl, pyrimdyl, thienyl, imdazolyl, tetrazolyl,

PYh&FAY" efb%?yzlm éﬁ’t}%ﬂ@&ytb iny il ﬁ&@h@ﬁ%&%ﬁlmd giskl-lﬂ&ln}%red rings which

i sopui nolyl, puri i nyl, "oxazol yl,

t hichxiolay leastpme mlygdn,, sulémton lnrtgd g,en puthemmg, whichirmes nm be optionally
and tgoxaz e het.

T
o 56 esheey opteshiimy S G e bl iy Moy T8 ARG pfiyl pyrimidyl,
f {macyl N&iddzBly® rtet@@zolﬁ rmﬁ@l wﬁbﬁ@any@ q;eia@awiophéﬂyu finolyl,

al koxycar bony!”, kyl am no- car bony!|
dlsopmolykl,-pahhy] mcmlphqhmyb axb@ﬂl}&lj thidzglyt,yyiolyl, xanthinyl, purine, thymlne
C%ytgéihe uraclly and isoxazolyl. The heteroaromatic group can be optionally substituted by
one or more of fluorine, chlorine, bromine, iodine, carboxyl, nitro, C;-Cs-alkoxycarbonyl,
C1-Cs-alkylamino-carbonyl, di-(C;-C;s-alkyl)-amino-carbonyl, hydroxyl, C;-Cs-alkoxy,
formyloxy, C;-Cy-alkyl-carbonyloxy, C;-Cs-alkylthio, C3-Cs-cycloalkyl or phenyl. The

heteroaromatic can be partially or totally hydrogenated as desired.

The term "halo" is taken to include fluoro, chloro, bromo and iodo, preferably fluoro and
chloro, more preferably fluoro. Reference to for example "haloalkyl" will include
monohalogenated, dihalogenated and up to perhalogenated alkyl groups. Preferred
haloalkyl groups are trifluoromethyl and pentafluoroethyl.



fornyl oxy, Cl-C4-alkyl-carbonyl oxy, Cl-C4-alkylthio,
C3- C6-cycl oal kyl or phenyl. The heteroaromatic can be

w@arowioad7’py or totally hydrogenated as desired. PREATR®3/001446

term"halo” is taken to include fluoro, chloro, brono
and i odo, preferably fluoro and chloro, nore
preferably fluoro. Reference to for exanple
“hal oal kyl " will include nonohal ogenat ed,
di hal ogenat ed and up to perhalFdd§enat ed al kyl groups.
Preferred hal oal kyl groups are trifluoronethyl and
pent af | uoroet hyl . 30 WD 2004/ 039793 PCT/ AU2003/ 001446
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ringpeodentiyybeny tindepd bailhidreyy, aAksAy, agyhi tlo, aklyl ihilq, gygno, nitro, amino,
C 0,.Nnitr am n 1 no, dial kylam no, halo

o%ﬁ%a?ﬁlg]&( 91.aﬁ<§'1%180’3}a(15% glln%%ﬂi)%yé ntors have di scovered a
new cl ass of nol ecul es based on am nated isoflavonoid
derivatives. The invention relates to the supstitution

GFherpresent fwertogrhnip dispoverads new slees effaolesles basshop aminated
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wherein

Ri, Ry, R3, Ry, R;, Rs, R7 and Ry are independently hydrogen, hydroxy, ORg, OC(O)Ry,
OS(O)Ry, alkyl, aryl, arylalkyl, thio, alkylthio, bromo, chloro or fluoro,

Ry is alkyl, fluoroalkyl or arylalkyl,

Ris, Rysand Rjs are independently hydrogen, amino, cyano, thio, nitro, or optionally
substituted alkyl, haloalkyl, acyl, aryl, arylalkyl or alkylaryl, or the substituents R4 and
Ris together with the nitrogen atom to which they are attached form an optionally
substituted cyclic heteroalkyl or heteroaromatic structure,

Ris  and Ry7 are independently hydrogen, amino, cyano, thio, nitro or optionally
substituted alkyl, haloalkyl, acyl, aryl, arylalkyl or alkylaryl, or the substituents R;¢ and
R17 taken together with the carbon atom to which they are attached form an optionally

substituted isoflavonoid ring system, and



R R RLOR7 R8 (VMIIl) 5 wherein Rl, R2, R3, R4,
R5, R6, R7 and R8 are independently hydrogen, hydroxy,

WORYH/08HD) RO, OS(O RO, al kyl, aryl, aryl al kyPCT/ADR@®3/001446
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al kyl t hi o,. brono, chloro or fluoro, RO is alkyl,
fluoroal kyl or arylalkyl, R13, R14 and R15 are

i ndependent|ly hydrogen, am no, cyano, thio, nitro, or
optionally 10 substituted al kyl, hal oal kyl, acyl,
aryl, arylalkyl or alkylaryl, of3the substituents Rl14
and R15 together with the nitrogen atomto which they
are attached forman optionally substituted cyclic
hgiceAaink YL--'OfepRBLRS SR AR lrgle SdndWitaliodbleBbadand R17
are |ndepe_aen?ly hydr ogen, am no, cyano, thio, nitro
or optlonally substit ut ed aIkyI haloalkyl acyl ,

re gl bt Bstha BB I ERN ci'om o

mﬂhghnmhgﬁnare attached forn1an optlonally
substituted isoflavonoid ri systen1

28@4%3039,719@11#(&8/%@2@@@@911 droges, hwém&y,Mn @C(O)Ry, alkyl, aryl or

%B'ﬁﬁ nts either a single bond or a doubl e bond;
nore ﬁgéferably they have the follow ng substi t uent s
V\R@aﬁdl R; BE 1h@epbﬁdkrﬂgellydro&yFQR9 %OOEE)Rg% and R8 are

ndependent |y hydrogen dr ox OC(O R9, al kyl,
aRy s ¢t ylaﬁf}lwhuomy 15Qpr ORtﬂfﬁ’rOéo sthubatdient | y

E0hr oyt SR el ey o i, B pro Ry

I trlfﬁmmiethy]l ot dp}ddnaigambst[mteﬁy)hen}d,t ﬂmphthybbnlmﬂzyl or the substltuents Ris

{{?5“&%% ]ae%%ﬁtgl{]l!}l{% lny Hgs rreﬁ)#/ toow{nﬁg lt}tkebff)arr]g l@tltgcpﬁ% form an optionally
S Wisatibteee v\ﬂfcﬁ% B@t%roaﬂgﬁj offietelb@P C?'ﬁ? lstribehfd, t he nitrogen

atomto they are attache orman optionally
Ris  and Ry; are independently hydrogen, methyl, ethyl, propyl, isopropyl,

trifluoromethyl or optionally substituted phenyl, naphthyl or benzyl, or the substituents R
and R;7 taken together with the carbon atom to which they are attached form an optionally

substituted isoflavonoid ring system, and

the drawing "---" represents either a single bond or a double bond; and

mosf preferably they have the following substituents wherein

R; is hydrogen,

R», Rj, Rs, R and Ry are independently hydrogen, hydroxy, ORg, OC(O)Rg or methyl,
R4 and R7 are independently hydroxy, ORg or OC(O)Ry,

Ry is methyl,

Rz is hydrogen, methyl, ethyl, trifluoromethyl, phenyl, chlorophenyl, nitrophenyl,
toluyl, naphthyl, benzyl, chlorobenzyl, nitrobenzyl or methylbenzyl,

Ri4  is hydrogen and R;s is hydrogen, methyl, ethyl, trifluoromethyl, phenyl,
chlorophenyl, nitrophenyl, toluyl, naphthyl, benzyl, chlorobenzyl, nitrobenzyl or
methylbenzyl, or the substituents R;4 and R;s together with the nitrogen atom to which
they are attached form an optionally substituted cyclic heteroalkyl or heteroaromatic

structure,



substituted cyclic heteroal kyl or heteroaromatic
structure, R16 and R17 are independently hydrogen,

woreaohpsy7oet hyl , propyl, isopropyl, trifl uoronethxiU2B6/001446
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optionally substituted phenyl, naphthyl or benzyl, or

the substituents R16 15 and R17 taken together wth

the carbon atomto which they are attached form an

optionally substituted isoflavonoid ring system and

the drawi ng represents either al4ingle bond or a

doubl e bond; and nost preferably they have the

follow ng substituents wherein 20 Rl is hydrogen, R2,

RRy¢ R5and:‘)ﬁ}:\—49 1n8§pe@1'&1€ntlﬂ%@ﬂ@éb@eﬂfe{ 1, sl asieRoroyeii@ X phenyl,
or and R? are |ndependently

hg/]dpmpy@n}dﬁgtrgphew, le, nmthyj. hmzyi%hlombgnzyé, nitrobenzyl or

hﬁd ﬁg’g%ﬁ% tlﬂ% F?@Sﬁb}%{?ﬁfﬁ rérll trgf%g,ettp h%hégp\ﬁﬁg?é carbon atom to which

Z)éire at?a'@h&f RBanAWptioflly abaital iFlatBidiy LB 87stém, ME4
(%drogen and R15 is h dr oge met hyl, ethyl,

tﬁwf hvpﬁmgﬁéhyng ﬁorophenyl nltrophenyl,
tol uyl, naphthyl, benzyl, chlorobenzyl, nitrobenzyl or
nethylbenzyl or the substituents R14 and RIL5 t oget her
WM d3t ple€erably KRgevebdrbinied iwflatbnoid bEforauk @) draatadmpounds (1) -
forman optionally substituted cyclic heteroalkyl or
heteepllonst i ¢ 30 structure, WO 2004/ 039793

PCT/ AU2003/ 001446 -14 R16 and R17 are independently
hydrogen, nethyl, ethyl, trifluoronethyl, phenyl,

chl or ophenyl, nitrophenyl, toluyl, naphthyl, benzyl,
chlorogﬁnzyl, ngtrobenzyl or et hyl @nzyl t he
substituey - qand R17 taken toget "
car bon at ¢ [

the novel amn !
conmpounds (14N (14) as follows: 10 HN




HOOHOO \ I \' I OHN/ O HNHN 1 N02 2 HOO HO O
SEFNOH.ONOH HNHN \ I I / CH3 3 4 15 WO
wWQOd4/0889¥93 PCT/ AU2003/ 001446 -15 HO 0 HO NOMNTIAIU2003/001446
OH5 HOONOH HNa6 o-d C 7mdC 8 p-d HOO
HOO \ I V' I HNSNOHFINSNCOH \ N5 9 CN 10
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invention include all salts, such as acid addition
salts, anionic salts and zwitterionic salts, and in
particul ar include pharmaceutically acceptable salts.
Chemi cal functional group protection, deprotection,
synt hons and ot her techni ques kitown to those skilled
in the art may be used where appropriate to aid in the
synthesis of the 10 conpounds of the present

i nventfon, _and pheir starting materi@ps.
compounds e present invention al so
derivati ve '

| &lfo which it is attachgd.
| eavi ng grogﬂgzlnclud- acH phosphate, 15 g4l fate,
sul fonat e, preferably are nono-, di- and per-acyl
oXy-substituted conpounds 1 where one or nore of the
pendant hydroxy groups arL protected by an acyl group,
preferably an acetyl group. Typically acyl oxy
substituted isoflavones and derivatives hereof are
readily cl &8gable to the corresponding h Xy

subst HOUt eelco®pounds. I n  additi onHO e
functiong loupy on the isoflavone co
derivati v Q0 xRt i nventio N xed OMe
out by wel |l estlabli ,
exanpl e as desdHabed g# W G eene, ProtetiNve
Groups in Organic Synthe Me" 50nn Wiey & Sahso New
Yor k, 1981.

or derivative Rol ed

12

13 14

The compounds of the invention include all salts, such as acid addition salts, anionic salts

and zwitterionic salts, and in particular include pharmaceutically acceptable salts.

Chemical functional group protection, deprotection, synthons and other techniques known
to those skilled in the art may be used where appropriate to aid in the synthesis of the

-.compounds of the present invention, and their starting materials.

The preferred compounds of the present invention also include all derivatives with
physiologically cleavable leaving groups that can be cleaved in vivo from the isoflavone or
derivative molecule to which it is attached. The leaving groups include acyl, phosphate,
sulfate, sulfonate, and preferably are mono-, di- and per-acyl oxy-substituted compounds,
where one or more of the pendant hydroxy groups are protected by an acyl group,
preferably an acetyl group. Typically acyloxy substituted isoflavones and derivatives
thereof are readily cleavable to the corresponding hydroxy substituted compounds. In
addition, the protection of functional groups on the isoflavone compounds and derivatives
of the present invention can be carried out by well established methods in the art, for
example as described in T. W. Greene, Protective Groups in Organic Synthesis, John
Wiley & Sons, New York, 1981.
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i ncl ude fornononetin, biochanin, genistein, daidzein

and equol, and functional derivatives, equivalents or

anal ogues thereof. Simlarly inportant 5 conpounds are

the isoflavone netabolites including di hydrodai dzein,

cis- and trans- tetrahydrodai d¥étn and dehydroequol ,

and derivatives and prodrugs thereof. Chem cal and
functional equivalents of a particular isoflavone

shoul d be understood as nol ecul es exhi biting any one

of nore of the functional activities of the isoflavone

Aviokt peaferr&Disbitavidae anz@moﬂmmpawa@ma cempgurds castepmlaigd for use in

chem,cal | nt hesj.sed d r
P52 T O G PR BEPRES! BSAE deosin nd
"Q0S FRCAMbiGAl Hariaeo e teqlhlvﬁeﬁta bot: &ndlegues Ehetc?ofa Similarly important

organi c or inorganic nnlet% t hat carr“£§ a _charge a d

tchmpomais dse thedsatlavenemembphtes mebing JiBydragaifizetn, cis- and frans-
har ut i cal f £

3 8]:912?8 r?“@ A dr qil%l aafnﬂli 8§ﬁxl?agﬁ%seanqa§‘ro&rugs thereo
Pharnaceutlcally acceptable cations are known to those

of skilled in the art, and jinclude but ar 0 i.mt.ed

{@hemtien and funsdonal suuivalerts of pPaTtios qaésogﬁ&or&%pg%rwdmmd as

alg&tgﬁlg%é: Q@fﬁ@ﬁg F}#}; G I AL e Rle %&mﬁﬁl Q:@i%ltﬁ% &f tHeNQYhvone and may

in the art, I ncl ude but are not
| berdekiged fromcdilyaourte su@lnﬁhﬁng chemld:al]atsgnthbmmmrodqﬁléiGd via
and carbonate. 2Q The term "pharnmaceutically
SCEeEpIgFTeceassseh ?S\F@’mrélrpr%‘f%a?rﬁ N%efers to a
derivative of the active conpound that upon
adm ni stration to the recipient, is capable of
Priovtesh Mphartiacantichlyy anceptabile salt’ 'tﬂev;e,rs toren qrgande pr ergsoifgoicty that
or neta olite, oOr th gﬁf acti vit

T8¢, anfiﬁ attc§1;1 m assoc.lﬁt}c}é)pwgﬁ 2 )Pﬁgma%e&‘f’cal agent,
"RE @z\(ﬁ-ﬁ‘élb ?@Ia’ couﬁfé?JchﬁUr?&r' RlnteRBtlon i sdlt. KBhagecduticdlly acceptable

consi n their broadest context. In particular,

t ¢ntioheanmkhbwe o these of skileskiniibe arhead dadnde Butjargna} linkied to sodium,
an animal js treated un I
ST L e 0l SRRttt gons

SYABHPITRh&e oTNET ih e &, add Pevlidetut are oo tidiited amcidbride, acetate,
preventlgg or otherw se reduci ng the risk of

detreleopicayonatp and parhengate.condi ti on. 30

The term "pharmaceutically acceptable derivative" or "prodrug" refers to a derivative of
the active compound that upon administration to the recipient, is capable of providing

directly or indirectly, the parent compound or metabolite, or that exhibits activity itself.

As used herein, the terms "treatment", "prophylaxis" or "prevention", "amelioration" and
the like are to be considered in their broadest context. In particular, the term "treatment"
does not necessarily imply that an animal is treated until total recovery. Accordingly,
"treatment” includes amelioration of the symptoms or severity of a particular condition or

preventing or otherwise reducing the risk of developing a particular condition.
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wi || depend upon a nunber of factors, which include

the specific application, the nature of the particul ar
compound used, the condition being treated, the node

of admi nistration and the condition of the patient.
Compounds of 5 fornula (1) naﬁgbe adm nistered in a

manner and anmount as is conventionally practi sed.

See, for exanple, Goodnman and G | man, "The

PRGSO Bhe &l mbrRiosipolindsheifamels (B sthictvis mequixtil i a therapeutic

1985 Th
‘q(rci:eémg]?gtrmpqr?lmsggcg gllpe]:ﬂé(\:f@rst%%? %%%qﬁfel?pg?l&%er toﬁga oréJ RMich include
b\fe]c(fﬁc %[%ﬂil%aﬁ&y ttl?e Cat £ é%gtﬁﬁidr‘éﬁmﬁﬁﬁjnd)&é%ﬂrth%bﬂldltlon being

rs as’i n I n general dai |
ﬁ@e&éﬂ iy mpéd 0Eaahn1m§taﬂncm ard thé eorr(htmg)eofdhe patlenﬁngmpgulgis of

R INTTROERORE TR e
S%f? ?J():reexglglifey oy Ral BEE GRUALY TR haFmAcofogidad i 6ﬁhafapeut1cs" 7th

oses given over the course of froma
Weglont @ 98BN yTespedific tlosaga n;ahg@amﬁ @gembwnrtb@ condition being treated,

Sosinie! die sbicsh i DU qrattpiptaenpfi oHier Y ihoRf facjors os
(R lated Mov nlﬁ Qfﬁ%lta'l Ca}'ﬂa@lﬁf doLp& Phatierk PES id i thomageof 0.1 mgto S g;
regi mens should be adJ ust over tinme accordin

?’hlmcaledTQm Gdahg tetd; pretratiy figmoiGwsgite 480 Mg, d@wéﬁqgﬂapf dosing may
€ person. a t
Aicet # paliogp EURR OBt 5o ERERIS oty Grics daly doses siven

to%ﬂh«t: ESBEEBNESm W Wbk th hﬁn@lfﬁidn‘ﬂﬁ {0 MY UedS as acyuied dspdnding on

to cause stabilisation or shrinkage of_co art
(ﬂhw&s&tyl oé sheosmditieatto Dafeded BEawEebd Sk RE ?"%‘Vr underdtood that

SRR o Sy BREie diOASER AT PBE B VeRfmbRccording

|tﬁ ﬁi&ﬂ&vidtﬂlamiﬁﬁ -ahd she prafésgiaial gmigmenﬁ' ofthp pecog admmlsicnng or
phar maceuti ca ositions for. .the reat .
Ishpersisgthe aAmiAIGHER BHUCKERBPTIER, i SEgtort oot Beatmens with

t‘K@ LGRL! cX b ?g bOYis @B XhddrEbPlsalife o CHFRRUSKISE Rkonary artery

|nve Ion ( I conveni ence hereafter referred to
afischitelesians thuecannoie treisdd)cither by m&opiastygr swgery. Longer term

phar maceut i cal | y or_veterin a bI e.carr

o5 5 GRIey SO RS EF e IGTRETLA L AGgr [Eppy in bigh-risk
CakL 1lltgr must, of course, be acceptable in the sense of

el'ng corrpatl ble with any ot her

The production of pharmaceutical compositions for the treatment of the therapeutic
indications herein described are typically prepared by admixture of the compounds of the
invention (for convenience hereafter referred to as the "active compounds") with one or
more pharmaceutically or veterinary acceptable carriers and/or excipients as are well

known in the art.

The carrier must, of course, be acceptable in the sense of being compatible with any other
ingredients in the formulation and must not be deleterious to the subject. The carrier or
excipient may be a solid or a liquid, or both, and is preferably formulated with the

compound as a unit-dose, for example, a tablet, which may contain up to 100% by weight



ingredients in the fornmul ation and nust not be
del eterious to the subject. The carrier or 30

wez@upsens maybe a solid or a liquid, or both, PEAUR®3/001446

10

15

20

25

30

preferably fornulated wth the conpound as a

uni t-dose, for exanple, a tablet, which may contain up
to 100% by wei ght WO 2004/ 039793 PCT/ AU2003/ 001446

-19 of the active conpound, preferably fromO0.5%to
59% by wei ght of the active conjifbund. One or nore
active conpounds may be incorporated in the

formul ati ons of the invention, which nay be prepared

by &RYic@fe ddiGHoMah) prgfé%?y E’@ﬁl@S%%§S9VJ byPR8IAREH he active compound.
consi sting essentially of adm xing thé corfponents,

o Pk onalory agtive lcotipnyndsmeayobe imoorpomitasias sloy §or15ulat1ons of the invention,

in The refer d concentr.ati on of
 SSnE b prentCa Pl G L B B8 T RNy Bitintdhed or Bfdsinacy consisting
a bR tpAll fyCUT,adﬂlh)&hg tHéLHohﬁi@meﬁtE‘ ptibialy 1ﬁ5‘1ud§1@d>n€ %8 ifdfré Adtessory
rates o he drug as wel | ot her factors known to

t gsediestts. skid pref@ireti wen@ntrathrh@f dctiverodmapoundsn diie drg composition will

og\eﬁegblo%%u %og‘g{lort %%S&Itl]b@](es)nsllilllg%;}g\i% ion ;a%tgle%%rghg]il fesfes c?iJ the drug as well as
pattenfeiond kidvai toetkeddfekilsiuika/isr@neous, intranuscul ar,
intradermal, or intravenous), t ransder mal

adm ni stration including nucosal admnistration via

IH?R @&ﬁﬁlat% HQHF B 1?(\?&% ng rﬁzﬁu(feq{féslé ghitfo'i‘g f&%réln}é@%a? I’btctcttar buccal (for

vvekatmple,rmblinml)t parenatal (for amﬂnlﬁe,\sabcmtgneeﬁs tlllitﬁamuscular intradermal,
condition being treated.and on the_nature

t
pSF ITAYEIS)a Eﬁnaﬂéﬂe@@ﬂeulﬁatr%v%ﬁcl}l@ns auegsal @é@lmgt@ﬁon via the nose,
Fﬁ‘[o‘i?cﬂ @5%95] o?%cﬁﬁp o6 B9 nn@lafits g‘g}ugh el bt gPltagﬁé/ rdtfe in any given

present screte units, capsu

s aadeetill depaxriengihs natore dtmbleeemiy oé&mfnondmoalbmnggreated and on the nature
predet erm ned anount of .the tive conpound; as a
pagg*érpaﬁwugv aptyeompound wigh jp b PEHESFeh Sus pension in

an agueous or non-aqueous liquid; or as an

oil-in-water or water-in-oil enul sion. Such

fo pnmﬂtlatmromtahh;fmz@rab@hmmspraﬁ@dmby bapyessnted abdiecratetunis, such as

whi ch t f b i, nt
o B ATROIFY treess LR Ry b MRS S BB a ey rppt of the

( whtiveltofouR® Nk AlpdwdBLoOsraiMES as AESIRESPbYa bd&gé&%ﬁﬁtaﬁ aqueous or
as noted above) I n general, the formul ations of the

| noepguasys Heeid; @rra_sw@rcéldlnb‘yatgmﬁmtm-yl cah@mulstanr@meh formulatlons may
SRS TR By S A S o rinin

n a6:08iafib1y theioaRd dftgnlichﬁad 288 Wlstitdble SArKElehiGi@By 8Sntain one or more
accessory ingredients as noted above). In general, the formulations of the invention are
prepared by uniformly and intimately admixing the active compound with a liquid or finely
divided solid carrier, or both, and then, if necessary, shaping the resulting mixture such as
to form a unit dosage. For example, a tablet may be prepared by compressing or moulding
a powder or granules containing the active compound, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing, in a suitable
machine, the compound of the free-flowing, such as a powder or granules optionally mixed
with a binder, lubricant, inert diluent, and/or surface active/dispersing agent(s). Moulded
tablets may be made by moulding, in a suitable machine, the powdered compound

moistened with an inert liquid binder.
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with one or nore accessory ingredients. Conpressed

tabl ets may be prepared by conpressing, in a suitable

machi ne, the conpound of the free-flow ng, such as a

powder or granules optionally mxed wth a binder,

| ubricant, inert diluent, and/-020 surface

active/ di spersing agent(s). Mulded 30 tablets may be

made by noul ding, in a suitable machi ne, the powdered
conmpound noistened with an inert |iquid binder. WO

2004/ 039793 PCT/ AU2003/ 001446 -20 Formul ati ons

s Bomaateons sritdhle foalbugeal (ubhggral))adadnishatéay iaelude lozenges comprising

clude | ozenges c risi t hejactive ¢ ound in a ..

BTt R0 T P2 Bl UGl G IS tdlcBanth; and
t pagidesedhprisii thehdhigouh@ $n &OiMRFIbAdEhch RS gElai® AN Slytétin or sucrose
an inert base such as gelatin and glycerin or sucrose

sauthabagi@aci a. Formul ations suitable for ocul ar

adm ni stration include |iquids, gels and creans

conprising the active conmpound in an ocularly

aBoepilaidmg stiadblé &t oolilatlhdmi@itiratid®inchide diguidsogds afd drbgms
present invention suitable for parenteral . )

aseRpiiseg thejagiveeampaing i py ocygibprqesptaklesarries op dilests
preparations of the active conpounds, which

preparations are preferably isotonic with the bl ood
oCotipesitiohesftthelpresait Mivention Slitabk for ppantatal admimdsteation conveniently
prefer, abl%{ladm ni stered.intravenously, a

| t hough .
aBOMAHISSHSIAHT AdooHy PRPEgtions Aithertvg csglpomsgngvﬂgh preparations are
;H&g&aﬁgq&w(ﬁc WithRIBRGH bRfhe iREnddalbap hfrafhés%&ggfgaens are

ch pr | e y

parations may 15 conveniently be prepa
agreforalrly atiménistered ontrad endushy, whtherghadnanigirgtoanmmaypelsd be effected by

and rendering the resultjing solution.sterile, and .

| BB AN TSRl s SREAJFERA ARcl o 1 8 Proparations may
ag&Rielichly bo pidpred by eidhiifRg RN @nRoutd %RMhivRdier dr’ @nd buffer and
%to 60% W v of active conpound "and are adm ni stered

atendering e g¢sufing sofutionsteridy ayl isotonicorithithgtblands Injectable formulations

suitable for.rectal adm.nistration ref er abl .
pisbRlipgls 86 ifiRloh eS| SpLE kR EL% RePiiiAsthstive compound
Stihd Aladniisistereadt B adte o£l0T Mishinatd/len are preferably

presented as unit dose pessaries. These may be

prepared by adm xi ng the active conpound with one or

B S R I8 bR BRI rd Blop PR SenfER0 Bt dose

shapi ng eresu
suppositories. Formulations suitable for vaginal administration are preferably presented as

unit dose pessaries. These may be prepared by admixing the active compound with one or
more conventional solid carriers, for example, cocoa butter, and then shaping the resulting

mixture.

Formulations or compositions suitable for topical administration to the skin preferably take

- the form of an ointment, cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which
may be used include Vaseline, lanoline, polyethylene glycols, alcohols, and combination of
two or more thereof. The active compound is generally present at a concentration of from
0.1% to 5% w/w, more particularly from 0.5% to 2% w/w. Examples of such

compositions include cosmetic skin creams.
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spray, aerosol, or oil. Carriers which nmay be used

i ncl ude Vaseline, |anoline, polyethylene glycols,

al cohol s, and conbination of two or nore thereof. The
active conpound is generally present at a

concentration of from30 0.1%2b-5% w w, nore

particularly fromO0.5%to 2% w w. Exanpl es of such
conpositions include cosnetic skin creans. WO

2004/ 039793 PCT/ AU2003/ 001446 -21 Fornulations

suitable for transdermal adm nistration_may

Foemulations switablieSorr teansderatat pdinid@EpR BHYHS m@%ﬁeﬁ ap discrete patches

B L ol SO oo

GRAb&bNtifEe SAEK hmeheB RURALIN dorﬁsmal‘ﬂe ﬁtﬂivb@ﬁmlpbuncﬁas an optlonally
buf f ered aqueous, sol ution of, for exa

dusferadasmeastspbtion @f viP¥ eade dek M g 0. C%P@f%%‘%h respect to
BT RN A s B bl SR St Bl 1.5k F0dB2T0)

may al so be dellvered by |ontophore3|s (see, for
exanpl e, Panchagnul a et al,, 2000) and typicall
EaRaolsent GHiRp BHOF orsaHE eI APOB D Eh B AR ERTE bY
18}1‘([6&)11&@&9 [seb,¥6r 86hip @ P/:cl %HEIQ R, Wkl WO@% b4 t'ﬁﬁc@l‘lﬂr RS the form of
Ise clrtrate or Tri uf fer
anr@nmhélmwreramqmom mlutlohrafrth@avacompoumi Sm@bteu fomnulations
i ngredi ent. Faor table f nha atl an
LROTISE Vé%ora%ln&r@:?i“gfg Sl valel A fanf P8 g Mo 02
avsRlive iRRedisidspensi on or enul sion. The inhal ation

spray composition nmay further conprise a
pharmaceutically acceptable pr opel I ant such as carbon

oXi de. or 0 t|v co n e.
oo A P S s Ry e F af R M AL CRiBpdHciFin the form
agkded iitdn, spgBistsfor ddiflsio. ORh&Fhhalb ok b}ﬁ@}ﬂ c&hp@diﬂitﬁf veg Eurther
added to a food stuff. The termfood stuff is 20 used

i coniirise i heamaqeutielllylaeceptrbiepranellank sadics sarbiog digxide or nitrous oxide.
formul ati ons such as drinks including dairy products

and ot her foods, such as health bars, desserts, etc.

Fordladiine réuingbuﬁmamramab@ th 1he If@ﬁﬂﬂﬁﬁod)ﬁtuﬂﬁﬁsuch as being added to,

invention can be readily prepared _ according P
sadigad énto, coated, combined or otherwise added to a food stuf . The term food stuff is

used in its widest possible sense and includes liquid formulations such as drinks including
dairy products and other foods, such as health bars, desserts, etc. Food formulations
containing compounds of the invention can be readily prepared according to standard

practices.

Therapeutic methods, uses and compositions may be for administration to humans or
animals, including mammals such as companion and domestic animals (such as dogs and
cats) and livestock animals (such as cattle, sheep, pigs and goats), birds (such as chickens,
turkeys, ducks), marine animals including those in the aquaculture setting (such as fish,

crustaceans and shell fish) and the like.
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donmestic animals (such as dogs and cats) and
livestock animals (such as cattle, sheep, pigs and
goats), birds (such as chickens, turkeys, ducks),
marine ani mals including those in the aquaculture
setting (such as fish, crustac®ans and shell fish)
and the |ike. 30 WO 2004/ 039793 PCT/ AU2003/ 001446 -22
The active conpound or pharmaceutically acceptable

d?ﬁé X&fv'e‘é@ﬁl Bﬁﬁzfjéﬂtﬂﬁng%ceg?&él@t afce@ﬂtﬁﬁé derG@tivad %ggh%g or salts thereof

-adm ni st e materials t _ _
ncﬂn dlstplad co-admeinibéesd with otterr iactive ratexials thatrdo @ot mirsinthadesired

| enent, t red actio uch ,as,.ant i oti .
SRR g1 MACE S ' ARG 18 QEBrRd3Rpa s & antbiotis,
> antlinflaRflatorRs AdemtivEaIto dSS TR do¥Pe feniBdrfcomprise
|soflavones or derivatives thereof in conbi nati on or

Swmolglllslel isoffivenesrar defitviativea theiraod i oprpbination esynelgisbicmeixture. The

nistered, w th, li nag.agent.s such as
P BB i dlspreR B e SRR AU SR sob os probucol
| B Bicbeis aéidgﬁ‘lat%&t ?@bgdﬂbn nﬂﬁbit&l’@ IsEHQ dspiriag emitBrombotic agents
such as couma : ci um channel bl ockers such as

v 8ychifa gprmading Qaké!z@mhamm bleckeraswihas; Verfmqgiﬂe flidtaziem, and nifedipine;

conyv

RS A D5 B R SR B A, nd -
t Brobldéra k@h, asdpiéhanalotitaibotalol T4 leksgiol Mg @atpoahdcdnealso be
adm ni stered in _conbi nati on wi th nonsteri odal

aa@mxmﬁwra@rﬁwmbla@lw@ BenstesiodalAnsintlanipgiares wigk ppibuprofen,

| f
AR Ep A OB SLR, ARl T
mcmhpmnﬁmbmosw@bewMﬁnnﬁﬁeJhmhamﬂﬁmmMnn®irat|on may be

si mul t aneous or sequential. Sinultaneous
adninistration may be effected by the conpounds being

| Bt BS 23RS ngasrzf;e dtﬁﬁltélféohg‘gﬂ nggéiﬁﬂal aﬁlﬁlultgh&% Qi inistration

unit doses a m ni at the sane or simlar
Sﬂmlydmtelffabtedl &imt]la csnnpmmdmbemgyl ﬂh_e same amy dosegder 1nand1v1dua1 and

I 1]l require.an.onggQing .. . .
el uf iee® fn Berda o st LB R ey Se gl agindstration
g heli® agﬁ oﬁl'éf £sel%hu1%3ﬁﬁldtt§iﬁcﬂﬁﬁﬁﬂﬁreqmré &i Sﬁgcﬁ‘ﬁg p¥Riological effect
agent is 20 adm ni stered, €speciall
c afthiedirstvos initiakagtive ggent fcbefuresnt thn d@§c¢<&d or later active agent is

administered, especially where a cumulative or synergistic effect is desired.

The isoflavone and isoflavanone compounds for use in the preferred synthetic methods of
the present invention may be derived from any number of sources readily identifiable to a
person skilled in the art. Preferably, the isoflavones are obtained in the form of
concentrates or extracts from plant sources. Again, those skilled in the art will readily be
able to identify suitable plant species, however, for example, plants of particular use in the
invention include leguminous plants. More preferably, the isoflavone extract is obtained

from chickpea, lentils, beans, red clover or subterranean clover species and the like.

Isoflavone extracts may be prepared by any number of techniques known in the art. For

example, suitable isoflavone extracts may be prepared by water/organic solvent extraction



The isofl avone and isofl avanone conpounds for use in
the preferred synthetic nethods of the present

WO pwe084760 nay be derived from any nunber of SPUF/AE2003/001446

10

15

20

25

30

readily identifiable to a person skilled in the art.
Preferably, the isoflavones are obtained in the form

of 25 concentrates or extracts from plant sources.

Again, those skilled in the art_ wll readily be able

to identify suitable plant speg?’és however, for

exanpl e, plants of particular use in the invention

i ncl ude | egum nous plants. Mre preferably, the

iffodl te\piae sexte.alitwill beappetinted thaitranrlsod}wmkq)@aract may be prepared
lentils, beans, red. clover, or .subterran an cI

Sy pessinglg st afigginglagperics Pf BRPBHY s o gl gr more
@iﬁ&@ﬁtetgs@%é tRdhéof Erlff te%ﬁﬁ&' HAFSe ﬂﬁ@ﬁéﬁ@d iFrord zhﬁa@llhg material
exanple, suita 'sof [ avone “extTracts may
}&dacamialhtya hetergtnsoya mistusodftsseesdiam &¢o Dbmowﬁlfferent species of
2004/ 039793 PCT/ AU2003/ 001446 -23 fromthe pl ant
ce. It wll be appreciated that an isoflavone
extract may be prepared fromany single tissue of a
singl e species of plant or a conbination of two_ or
rfieneralky; Wheneetnnmﬂas'gnﬁa@(ttah@ts oedpareg; fvorh atany maggriab the material may be
be tartin
CoteanEa 2P Aitioes gan B Db HiceRhe 5, doBlapinlif ) shogpsd into smalle
%edé@ﬁﬁd %Hti&é@ﬂlth%@&'aﬁ& af brgahicodrht, stethgy ewhiyr miscible organic
where an isoflavone extract is prepared from pl ant

rmh@nt ahlternpiéveln e plant m@tyn@els coBisRIcA N BV T EMGyREganic solvent

ﬁ oui %l i)l%r I egré Zghgg chénx{/a}‘celftg %%fo\%é% I g%g%%ﬂerally in the

%ﬁg@d)fcl §@{0Vli‘)'*1 andhiak), s exanyile Soniprise edlad pm‘pgﬁmns of ¥ater and
solvent. Alternative t he pl ant nggerl al
-C

ca@&mat;towom 1% taape (v @r%llQﬁOé‘éﬁW BPUEHIC SOfyopihgf mixture of
I%eﬁtg %&%%%tsed 'Pkﬁ r@&ﬁ@ sﬂ(reﬂi’?%ﬁf gp(:)rE aﬂﬂﬂﬁ@h@Z 10, more

enéra 1710 to 10:1
afﬁdfeimﬂy atrlt4 @gaﬁﬂalselvemm ssanetharml, qhﬁmrpfmng cthanifpropanol

Vs\lg'ltoglrélﬁlﬁaeng ){?fgs,lm Vi ‘?, &?lia&fp{, gﬁ’{an()/ 1t0]g agﬁ(%;(l/%l %lfﬁér&ﬁqﬁcol ethyl acetate,
Séig 135‘1t p& §%§)Q¥ac-gﬁﬁle% d88bi5e) S @p‘ﬁ%ﬁ:illm water/orgamc solvent

eré nmore 15 preferably a
omgauneanamhvlede aif smz;dmeasshmhmaml 1$oﬂﬂvbm glfyg@smies to the aglycone form.

St hﬁg}g&r ureg{gzgp l%g%lggqou g%{%}ﬁ‘? 59 % écfo@{l é‘nhlgsr I ?‘é}ﬁ temperature of the
el iad ;ﬁ%@t for eXﬁLq?/IE | Gt an Ghibseit %mp&:ﬁﬁl‘értﬁ bﬁﬂﬁl@tt@fﬁﬁer@ﬂhre

acet one Goti1onally the water/organi c sol vent
nExposuE tirag map bk bdvesn oea hywetom‘re(rﬁ vegekay 98¢ cawfenippberdraction

Co%sils g\sgntgl-?our%%masgat lite eThe Cxtract may be separated from undissolved plant

material and the organic solvent removed, such as by distillation, rotary evaporation, or

other standard procedures for solvent removal. The resultant extract containing water
soluble and non-water soluble components may be dried to give an isoflavone-containing
extract, which may be formulated with one or more pharmaceutically acceptable carriers,

excipients and/or auxiliaries according to the invention.

An extract made according to the description provided in the previous paragraphs may
contain small amounts of oil which include isoflavones in their aglycone form (referred to

herein as isoflavones). This isoflavone enriched oil, may be subject to HPLC to adjust the
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tenperature. Exposure tinme nmay be between one hour to

several weeks. One convenient extraction period is
twenty-four hours at 90C. The extract may be separated
from undi ssol ved plant material and the organic

sol vent renoved, such as by di-s¥-lation, rotary

evaporation, or other standard procedures for sol vent

renoval . The resultant extract containing water 25

sigbfidioge 8fds NN f the@esiRlddseRUVPAO BfiloSmER Ye deiedrfbeekample in the
to give an isoflavone-containing extract, which may

bereseneernf sitierd andl b fospulated Yeh eng pEmAEeGEHGTsXCipients and/or

accel exei

PRy PP RSBl R R R G Rl (B avones

t @brﬁaﬁﬁediﬁ%@fdl spldllodin@in®s/o e maynbé ﬂ&'théf enticentsatpdhbpaddifibis to the oil of
may 30 contain snall amunts of oil ﬁhlch i ncl ude

i $BeN-Ritsr salubls arv solny euersiisy R Retie, aefapgacetone or a mixture

h&F &{ge Ttor rE 3? %ﬁc sgﬁgﬁ‘%s; tOgJ%'ag Ef}flg g(\f‘%% %%?%L%%%gé w/w having

Pﬁiﬁhé&]ﬁﬁﬂﬁ}’r ﬂﬁibﬂlé but }oﬁﬂsoﬂtﬂn]ﬁﬂyd’vmseﬂavm)nesa sTheoml raaﬂﬂy partitions into the
at the desired. isof| gﬁgne ratio,

eRUEARBIC SOIVRNY R arhFRIls é*OQPV‘%ﬁeICPBt&H}I hosocriiet s it hsetption. The
Wb e%'c?eﬁfac?&%% bE Aikd GhSe ¢ B £5v2n 3P89 to about 120°C, and
auxrliarres to give an I sofl avone contai ni ng extract
Afdreinibdd wizh yne dih@otesifalraxentsallycoodpiabie damarsseuouplents and/or
smal ] amounts of oil nay be further concentrated by
a3 - to the oil of 5 a non-water sol uble organic
sol vent such as hexane, heptane, octane acetone or a
m xture of one or nore of such solvents. One exanple
i & vdll%e Imppmniated&ﬁ%the pteser inventitraslso gonteiplates cblhmlhriodilcttgon of

for I's Qut.|lgw solubilit sof | avone he. oi
r @gtﬂ%hﬁt%’m iRBrer el dEhgliFRcoETgn: or HRipkyps thereof by
{th‘tﬁﬁﬁ&i éﬁlﬂ{éu@\f%ﬁlq‘ﬁ@mv@ll Rh&@n Sxineast Jed) fof e)@iiﬁpl@fChang et al.
ution recovered extract may be dried,

ek9p) whlch dmlcrsvemeﬁlods aroprizip fartthel pmthesisod Vmous lsoﬂavones as

fo{ Iat %rtlw one or nore pharmaceutically
at 8” Yrriers, excipients and/or auxiliaries.
It wi I I be appreciated that the present invention also

contenpl ates the production of suitable starting

i Sffidr svitabde methode maybg fownsy iny @t ﬁmpledmbﬂwlsﬂdelﬁteénaéwnal Patent

* SonfPERe W OB enanang W REHINY. SELROERINTAL ercin, which are

Caadtpoeitedherein in their entirety by reference.

Cellular function

All cellular functions are under the control of a myriad of signals deriving from either
distant cells (endocrine signals), neighbouring cells (paracrine signals) or from within the
same cell (autocrine signals). These different signals work largely by stimulating the cell's
genome (DNA) from where the appropriate cellular response is initiated. The process by
which the signal is transmitted to the genome is known as signal transduction. By this we
mean pathways, mostly involving different proteins, where activation of one protein
catalyses the response of another protein, resulting finally in transcription of a particular

gene or set of genes. Homeostasis, by which we mean the integrated functioning of cells,
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exanpl e, published International Patent 20

Appl i cations WO 98/ 08503 and WO 00/49009, and

references cited therein, which are incorporated

herein in their entirety by reference. Cellul ar

function Al cellular function® are under the contro

of a nyriad of signals deriving fromeither 25 distant
cells (endocrine signals), neighbouring cells

{ipacastd Aeasi rgnalisg inogootl heatthyiis the end p@dustanfémuélteﬂs possibly

utocrine_signals). These ren Si
Hhongaes. i Gere i Rl R G (0 pos Cas ABAGOP BRI PR
where the appropriate cellular response is initiated.
The process by which the signal is transnitted to the
Tedho fids mgneklhmgvrmm ﬁllgp@dsﬂ:ﬂw o dide sigoals agytr@rhlygnm,éhose that are

%ﬁ%{g@? a% EI%}ZS L 1;1] e tb{)/ atg'alég %e ?tg‘]v Ipttig ?@Iﬁdaﬂi%ntal ability of
HESRANS 8xi8f arﬁ%tfﬁ‘ﬁd’uoﬁrﬁﬁhﬁles sfegietiaiingl fuhexdddsyark Pain perception by
transcription of a particular gene or set of genes
Iahmsieﬂspmdudjgon\nf iagtibadaesrhyzam mn@nerqe]:_lgqleéep)ggcatmn reactions by a liver

80l s A TR B8

ghﬁll\%ﬂ Br BUIOGUAR, cOfl prulifeHaR6ls celd afigratiby, and laﬁglsge’mh&s Ihcan be seen
ferent S|gnals enterln t he body's cells

on

dontttherkayuis regudting VFhQﬁhﬁrtOh et %?eé]nlé ety PERIpTI: Gpeqlﬁthzieé functions' is
i.ble trarllylntothosethat

e’f?%ﬁa%onroéltg?%%l g”ng speC| |ze<§ function', and those

that are related to the fundanent al ability of the
cell to exist and to function.

Bmphtbantsehﬁvﬁ dprend; thatsrompoandsafy %@r@&& (i?)o“ﬁ%lﬂte rgany of the

nﬁﬁn\f'ie F QUG 0010 ka%%il&Qﬂl@%? Mn@éka!rﬂﬁ léH T the 'fundamental
8%%OX| 1CatTon Feactions ?lver , or

ffahéRink'ahatahe biivemersthava findriepe c@ullatechoathplaggn:ﬁed compounds of the

"fundanental functions' are cell survival or cell

dﬁ@ﬁﬁiﬁwgmﬂmprol|ferat|on cell mgration, and

angi ogenesis. It can be seen 10 that the key to

regul ating whet her or not a cell is able to perform

' pp€Rilabivied/deathct i ons' regul ati on of the cell"’

t %;gd%ggg%%@% l’clg %L{cﬁgr?,flgcfl].@pg ?I‘qu 31’11%23% f’egp aVcF to s %ga?h%eﬁ functions,

{4 IR coht] ?ﬁdsﬂf‘a%twﬁingtﬂi@-sﬁﬁﬂal sigasl tfa@ﬂsﬂmwoﬁgn@hmlsms Pro-

some exanples o f undament al
survival mechanisms act at two main levels — those that actively promote survival and

those that actively suppress cell death (apoptosis).

Pro-survival mechanisms involve a number of different signal transduction processes that
ultimately cause transcription of certain genes whose end-products promote cell survival.
These different processes involve, but are limited to, such molecular targets as MEK, ERK,
and NF«B. Phenoxodiol has been found to operate across a range of these processes. One
in particular by way of example is the enzyme, sphingosine kinase. Sphingosine kinase
phosphorylates the substrate, sphingosine, to sphingosine-1-phosphate. Sphingosine-1-

phosphate is an important stimulator of pro-survival mechanisms and is over-expressed in
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regul ated by the am nated conpounds of the present
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to function, including the ability to respond to

speci alized functions, 20 cells need to be

conti nuously activating pro-survival signha
transducti on mechani sms. Pro- survival mechani snms act
at two main levels - those tha6actively pronote
survival and those that actively suppress cell death
(apoptosis). Pro-survival nmechanisns involve a nunber
Qf raflsd §RTQALe Shipoaharidt@ned bytinasaspd tpessiesof dulls. THEaminated
ultimately cause transcription of certain genes whose
dsaflayeneid dedvasivesdewnsaegulate splpgosine kinase 3 f er ent
processes involve, but are limted to, such nol ecul ar
targets as MEIN, ERIC, and NFxB. Phenoxodi ol has been
f AptplositcapnRraghievertsys aumberasfgrechinisine sefolowsesses.

One in particular by way of exanple is the enzyne, |

sphi ngBb DAe SReTaehaniSp g s FESKPRASE™m g GispRgFyApars’s These

the su bsh{cﬂl(ﬁ’mi@gmrﬁ QR a@%’a /Mbrt, TGF and TNRF, Activation of receptors
- phosp pﬁ 7

sphi ngosi ne- ate. ingdsi ne-1" 30 phosphate is
an i npor nhemhallstis suppatssed thitoyghdhs prodiistadn ofdddckimgpretedmscsuch as C-

i's over-expressed in, WD_2004/ 039793 PCT/ 003/ 0 6
_26 a raﬂ@g agpaated isodpupngyd %ﬂﬁ%@?%%@ung {5 b1Gck the
i ncr ease%rdd%?%&i’er o &£, 1685 USing [RBnRAEh B ML kath of cells.

[

i sof  avono I vatives down-Tr'egul ate sphi ngosi ne
ki nas e(bjtriottier yeckpupn diokves dre dsdivatidn efinseteplytia enzymprsrknown as

of mechani sns as foll.ows. a) One such chagi -

i nvol ves P85t oPL Wé\ﬁﬁd’atgesgo%évﬁesr aeug(glﬁffegt?l g 'cgﬁ]"l:ﬂ{eysaémnated

i ncl ude FLIRPERYIE dSiketivaShRDeMPfdund 163281 atdiRfe. activity of caspases.
Activation of receptors normally is suppressed

t hr oug(e) tAmtier othechanism civelves ldisrgpiperotali mytoshemnirigs leading to the
flip. The am pated jsofl ' i yat i : R,
(LD TPSRRs) REAAR RO S 7 BHGRRAERERNA derivatves

pronot i NgatdBedeiufid @b pesthdts sudlddishiptidnahdoagh aaiifeanamimovel effect
i nvol ves the activation of proteolytic enzymes known

as casp#®udbe madeekongeiti vat ed, these enzymes autol yse

the cell. The ami nated isoflavonoid derivatives have

been found to up-regulate the activity of caspases.

( B cat\BObdrarfrote tvadbos e bseviptiorg shad iilsr anpinated isoflavonoid derivatives are

m tochondria_| eading to the . .
able to induce cell death in% comprehensive manner via a number of different pathways.
The ability of a single compound to have such broad and complementary effects is novel.
But of considerable surprise is the finding that the aminated isoflavonoid derivatives exert

such pro-death effects in abnormal cells only.

That is, in normal healthy cells, the aminated isoflavonoid derivatives have no discernible
effect on these regulatory processes. Cells that display abnormal activity of these
regulatory processes include but are not limited to cells involved in such disease states as
cancer, cardiovascular disease, autoimmune diseases, and diseases with immunological,

inflammatory or hyperproliferative components.
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effect on the mtochondria. It can be seen fromthe
above description, that the am nated isoflavonoid
derivatives are able to induce cell death in a

conpr ehensi ve manner via a nunber of different

pat hways. 20 The ability of a2%ingle conpound to have
such broad and conpl enentary effects is novel. But of
consi derabl e surprise is the finding that the am nated
isotkayRiEEdiiger i vatives exert such pro-death effects

inabnormal cells only. That is, in nornmal health .
el ability bediaideiin agspansedo rewtb stgnglsde amqﬁbﬁrifv@mm% figpgtion

et hE e B Sl S e ARSI, B8 EBRG ey roleim

g UtafBih S e HiIRGRFSEl% toddVidel Thbubt off celltiitisibh fiftodebstatumber of
cells involved in such disease states as cancer,
chffeeoiengymeans @llswase, aut oi mmune di seases, and

di seases Wi ' | .eq] [ Y :

nypor pr of Pty 2k 08 sE st merds L dr3TEH 3isglask it is to organize DN
Png/ AU2003/fHbt4dmitosidy- 2. Cel |l proliferation The

ability to divide in response t owt h gj ls is ..

anot her \(@n@‘éﬁ%th‘fa&fmpﬁ ﬁ@é‘th“oqs?Pe?‘%&g i“r“éﬁesk@&ﬂ%sﬁ”a}o,se task is it to move
a key Tl o 1o B (AATNIRS daT BB R, (b

di vi de. Td)einagttvatibn otyclididepsidont kinaselintgbiters (UPEds) vdfose task it is
5 different enzynes, as follows: (a) t tivation of

t opoi soner a@dBNIPYt Mgt O“&hélg’é’résé@qq& Sto organi ze

DNA prior to mtosis; (b) the activation of cyclin

dependent Kinases (CDKs) whose task is it to nove the
gﬁhm:minate;l dsoflavored ld@srﬁvwwemuépmaggly igfibifythegksibyve eazyey systems,

i nactivation in ent.. ki nase, i,nhi bitor .
(CopR Soies ook Deenp SR S Raf b Bie v Y ot bRy, particutarty
SAHPIR 255y SinobKiSyrostieivaiy pheh&gpé s10ddeavpielichroliferation.
derivatives surprisingly inhibit the 3 above enzyne

v

systens, viz. topoisonerase Il, CKDs and CDKIs in
c;l l(?elltl‘pl?gﬁ‘atla(')rne behavi ng abnormal ly, particularly

It is well understood that the ability of a cell to migrate and to interact with its
neighbouring cells is fundamental to health and disease. Sphingosine kinase and matrix-
metalloproteases are key regulators of this important cell function. The aminated
isoflavonoid derivatives uniquely down-regulate both of these enzyme systems, thus

diminishing the ability of cells in a diseased state to migrate.

4. Angiogenesis

The ability to form new blood vessels is well known to be a key event underlying many
disease states associated with hyperplasia. Sphingosine kinase is a key facilitator of this
event. The aminated isoflavonoid derivatives by down-regulating this enzyme, selectively

impair angiogenesis when it occurs in association with disease, and not in healthy tissues.

These broad-ranging effects of the aminated isoflavonoid derivatives on signal

transduction mechanisms are complemented surprisingly by inhibitory effects on a wide
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and to interact with its neighbouring cells is
fundanental to health and di sease. Sphi ngosi ne ki nase
and matrix- 20 netal | oproteases are key regul ators of
this inportant cell function. The am nated

i sofl avonoi d derivatives uni qued8+ down-regul ate both
of these enzyne systens, thus dimnishing the ability
of cells in a diseased state to mgrate. 4. Angio eg

N@SbS oLéhzIhRs, 3Rk bdzynied nbOidANARWLBiING @6k aY @ISR parti oF si@bl transduction

known to a key event under |yl ng nany disease

splat@se&abs‘mtf the Blwswl«vg:y ofythebodyaiviraore geheraliernn d rsarifsts also
ﬁid %%ﬂm litator of this event. The am nated

]§18 8 4"t i vatives by down-regulating this

enzyme, selectively inpair angiogenesis when it

occurs in association wth disease, and not in healthy

tﬁeﬁﬁereldogmeﬂ‘a‘pse broad-rangi ng effects of the

ﬂgrtal%% e'd 6?0%3@8%&8 'dgngaetf\)ey ﬂ)ﬁﬁb\{ﬁ? nib eog réﬁ%}/mes 1nvolv?d in

n nmechani sns are enen risin
bMeﬂo’ﬂﬂi hds@¥, YhedefifsltiGe Bt afe ﬁ%tdﬁhﬁ&@ 8 Qf4di0 3917}9130 genase, 5-a-reductase
PCT/ AUZ003/ 001446 -28 range of enzynes, such enz%/ S

nand aromatasé.\Pebplenkilled fmihgad vaenlg sgoogrize Hlagpagh effects would have

t r an du t i on ot gog,ﬁgcesﬁpgt o%o%sﬁegégglgg?ggééﬁhﬁhﬁﬂg% aﬂéroé&%, estrogens

ects

i Elfd cbtﬁ*&cdstb@oiﬁ@ | Juemicfigéts wrolld Bt reparded agstmsdose Skitled in the art in having
am nated i sofl avonoid derivatives inhibit_a nunber

f
efmBasben thenermalfupefionsaidhemalsgud demale rapraductivi disthse fncluding the
b t

A R L
art woul d recogni ze that such effects woul d have

significant inpact on the productiqn of steroi i
hBt FEHBELY} W@I%Yﬁnﬁﬁ W&s&&g@gag?%giupg glel%mgﬁ‘rgg isoflavonoid

CRLAEOSS IE%F‘I %} u.r%'&ﬂco?lfe&?&f of € Wgs ROoHEa ! Biae g@ﬁeral metabolism

soneone art I mpact on
n _a;mdwﬂhysfd]asgltal dianatifon dnel mai@a]atrahsdlmirmh@aﬁﬂwysdwd:plaquvotal roles in

e AT
S UARBAHY moliiBidrd Vﬁ%ﬁé@ré@ﬁlﬁﬁoﬁ of Bid SoBF bY edQH1RE tHd@mpounds of the

t he am nated isofl avonoid
invention have the capacity to (a) to prevent or to treat many forms of disease irrespective

of the cause or pathogenesis of that disease, and (b) influence the full range of biological
activities of the body's tissues and the way in which disease, age, environmental influences

and other drugs influence those activities.

Moreover, it is highly surprising and novel to find that these compounds can cause a
human breast cancer cell to undergo apoptosis and die, also can have such diverse effects
as antagonising hypertension, redressing the immunological and inflammatory imbalance
underlying inflammatory bowel disease, reversing Type 1 diabetes, and reversing male

pattern baldness.
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play pivotal roles in cell survival, cell growh,

cell differentiation, and cell response to

i nfl ammati on and i mmune nodul ators. Through

regul ation of this group of enzymes the conpounds of

the invention have the capaci-t3-to (a) to prevent or

to treat many forns of disease irrespective 20 of the

cause or pathogenesis of that disease, and (b)

' RE&IUFeﬁ&?y bdgechihdt theaifiRaRl iRl &i€ abrivativts ¥ the peesait invention
the body's ti ssues and the way in which disease, age,

ewold davepartivularielayercsds thepravention and friggmeantof Yasions disease states

tivi Moreover, it is highly surprising
aﬂgﬁﬁﬁqy rsfl%%qq%ﬁ’& that these compounds can cause a 25
human breast cancer cell to undergo apoptosis and die,

al so can have such dlverse effects as antagon|3|n
ASFOCLA v 58 40 gro signals,

| mnlomeﬁﬁl%r {)I[H? ?ér'ﬁl&ocne d&ﬂ fol|1¥f aﬂ)%p{o@{sl Q{H%Bfr}{al%% tion patterns

drsease;, reversrig e 1 dara S, and reversing nal e
pahdtastazid)al dness. V\D 2004/ 039793 PCT/ AU2003/ 001446

-29 It can readily be seen that the am nated

i Sosp ancdidsi d derivatives of the present invention

woul d ha i I

(' oat mint R ol (bERUTRER:, bEnbA SRR Mlfoucs of the
fol | ows. bodA. InEhis eczned t]am«:bmpcﬁmdsjmay baslsﬂhasahesblwfdrtn of anti-cancer

abnormal yesponse to, grawth a nar nal . .
O RS s hefheh e R s SEB5 b oy ncading b
abnor Ml g} ffilel roRRHASESPand HRhBRcAys) These

include: "I. all forms of cancer (pre-maflignant, beni gn
and nmali gxapmb)loduiaradkin lesiosuimsiudingttvé naidlihier to sarcoideisis,

regard, the. co s t.ne sol e form of
ant i - cancBoS{I n@?&g@@&ﬁ ﬁ)lsr‘ilr‘i?g?f‘o?d'%{ty Y h ot her
forms of ABtlosGARMRE skielcdRMs imtdhdifs Bat RBE linfRl to psoriasis, Bowen's

limted to radi ot herapy and chenot herapy; 2.
papul onoddisease,sidRditgss Bissasencl udi ng but not |imted

}:g b f ;‘ r o ' dé’li’%gagwe %ns%r«%r a rfqb%rﬁg ma}IglaoQ\P &'clu%imsgq;u(f A8Primited to

megaloblastic disease, myelodysplastic syndromes, polycythemia vera,
thrombocytosis and myelofibrosis;

5. hyperplastic diseases of the reproductive tract including but not limited to
benign prostatic hyperplasia, endometriosis, uterine fibroids, and polycystic

ovarian disease.

B. Diseases and disorders associated with abnormal angiogenesis

These include:
1. diseases and disorders associated with abnormal angiogenesis affecting any
tissue within the body including but not limited to metastatic cancers, psoriasis,

hemangiomas and telangiectasia.

C. Diseases and disorders associated with abnormal inflammatory/immunological

responscs
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whe®easw93 4. proliferative disorders of bone nBCT/AW2003/001446

10

- 15

20

- 25

30

including but not limted to negal oblastic disease,

nyel odyspl asti c syndrones, pol ycythem a vera,

t hronbocytosi s and nyel ofi brosis; 20 5. hyperplastic

di seases of the reproductive tract including but not

limted to benign prostatic maderpl asi a,

endonetriosis, uterine fibroids, and polycystic

ovari an di sease. B. D seases and di sorders associ at ed

Wk e fkin@ical angi o eg nesis 25 These include: 1.

di seases and di sorders associated w th abnormal

angi ogbnalidegseaniddisprigreasociated with inflarpmptorhecapiinns of an abnormal

i ncl udi ng_but, not, |limted t tatl .

psori asi g’ r pr(ﬂ%l}%elq Joivas 4 ¢ (%tﬂg‘gon iSZ{%:Stg lgless ﬁg&iﬁ%& But not limited to

Di seases rAfith#bidQitteiis, tasatispin@dmtdibrydonel dibase, ulcerative colitis,
|nflannatoréélnnunolggical respaonses WO 2004/ 039793

PCT/ AU20030rliga Rissase, sperosing §bolapgifiside: 1. di seases and

di sor der sy ' ' e At t -

Sbnor g1 USRS HRO el Bt AR @bk ARE chlits ieiiihe walls of
ti ssues ibleddnsseds moludit@tbuk not lirafled o the byndnerhe kdown commonly as
arthritis, tendonitis, inflammtory bowel disease,

ul cer at i wardioyaseylar discass (spracing g’éé’ésé??seé @F@F%glaerfgﬂ& atheroma,

chol angi ti.s; ' anfiked Bin j OnWoblist
degener atéio\%/oé[1 aéh%‘ﬂégrzgg%%t%hl nt %lé@%aa? é giﬁ&gﬁégsdﬁ%nyob s
vessel s irastenedisnhypeutensiod visculiat didedse, rhilegnayinitypertension,

known conponl.y as. . catdi ovascul ar di sease (enbraci ng

the di se%@%ﬁﬂ%‘ﬁﬁé@ﬂﬁ@%‘?k g‘,gmﬁﬂsr%‘ﬁa&sf’ﬁé‘%ionar y

art er y3di §&388 and ({iBkfers ARG AEH WAth dbRb@A thBRnological responses
post - angi opl asty 10 restenosis, hypertensive vascul ar

di sease, inelbidiggant limitpd ta dangiatomyositis odrbdetedeimd. s

oblit €42 r}fc’n’mgnlo org?ca ?n%'a'ﬂ%ceq%ﬁ%iﬁg hgl)n;une deficiency associated with H.LV.

or other viral infective agents or bacterial infective agents, and immune

deficiency related to immaturity or aging.

D. Diseases and disorders associated with decreased cellular function including

depressed response to growth signals and increased rates of cell death

These include: ‘

1. actinic damage characterized by degenerative changes in the skin including
but not limited to solar keratosis, photosensitivity diseases, and wrinkling;

2. autoimmune disease characterized by abnormal immunological responses
including but not limited to multiple sclerosis, Type 1 diabetes, systemic
lupus erythematosis, and biliary cirrhosis;

3. neurodegenerative diseases and disorders characterized by degenerative
changes in the structure of the neurological system including but not limited
to Parkinson's Disease, Alzheimer's Disease, muscular dystrophy, Lou-
Gehrig Disease, motorneurone disease;

4. diseases and disorders associated with degenerative changes within the eye

including but not limited to cataracts, macular degeneration, retinal atrophy.
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i mbal ance i ncluding inmune deficiency associated with
H1.V. 15 or other viral infective agents or
bacterial infective agents, and i nmune deficiency
related to immturity or aging. D. D seases and

di sorders associated with decr&hsed cellular function
i ncluding depressed response to growth signals and

i ncreased rates of cell death 20 These i nclude: 1.
actini c damage characteri zed by degenerative changes
in the Skln I ncl udi ng but not |jimted to solar
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neur ol ogi ca em i nc not mted
Par ki nson' ﬁbfbtssaaﬁdaométhzﬁe,i averiarscybiss preseenstmed @Mmd;ome acute
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reproductive hornones These include: 5 1. conditions
in wonmen associ ated with abnornmal estrogen/androgen

KEHeqrhysiologrnal qﬂ‘mtsgastgubedtt@ttht ptinatad iseflaypeei darivatives of the invention

T Py, SRR BB B R PR Bt e
3@#&%‘51'02? rhi‘ﬁﬁ?iéiﬁﬁlmlﬁ?éf&;y Qivityemt @6 pRdRs pidtecties ag@ts More particularly
the aminated isoflavonoid detivatives of the invention show broad therapeutic indications
including, and in particular, anti-cancer activity via signal transduction inhibition, cell
cycle regulation and apoptosis induction, antiangiogenesis (MMP inhibition), signal
transduction perturbation (receptor protein tyrosine kinase inhibitor), COX inhibition, 5'-

alpha reductase inhibition, cardio protective properties and anti-inflammatory effects.

Specific areas of utility of the compounds of the present invention are described and

exemplified as follows:

Anti-cancer:

In many western countries prostatic adenocarcinoma, secondary to lung cancer, is the most
commonly diagnosed malignancy in men and the most common cause of death (Landis et
al., 1999; Hsing et al., 2000). Established treatment options for localized prostate cancer,
including surgery (radical prostatectomy) and radiation therapy, are curative in only 52-
78% of cases with the remaining proportion of cases suffering relapse due to residual

disease (Morris and Scher, 2000; Papatsoris and Papavassiliou, 2001). While androgens
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gyneconasti a, al opecia hereditaria and various ot her

fornms of bal dness. The physi ol ogi cal effects ascribed

to the am nated isoflavonoid derivatives of the

invention particularly relate to the general areas of

signal transduction pathmays,'%&ni-cancer 15

applications, anti-inflammatory activity and as

cardi o-protective agents. Mre particularly the
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reductase that are clinically acceptable (Chen, et al., 2001).

Recent evidence infers that cancer initiation and progression may be facilitated via the
excess production of prostaglandens in inflamed tissue (Vainio, 2001). Cyclooxygenases
(COX) catalyse the conversion of arachidonic acid (AA) to prostaglandins and
thromboxanes. Supporting epidemiological studies in conjunction with laboratory studies
provide strong evidence to suggest that traditional nonsteroidal anti-inflammatory drugs
(NSAIDs including aspirin) and COX-2 inhibitors (celecoxib) may reduce the risk of colon
cancer (Koki et al., 2002). Indeed clinical biopsies from many different malignancies
consistently show a significant over-expression of COX-2. The presumed anti-cancer

mechanism of action elicited by NSAIDs is thought to be due to their ability to inhibit the
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of the popul ation have a very 10 |ow incidence of the
di sease. In the androgen-signaling cascade 5 AR is
responsi ble for the conversion of testosterone to
di hydr ot est ost erone which, in conparison with
testosterone, has a nuch strodder binding affinity
for the AR and is able to elicit a stronger
proliferative response (Papatsoris and Papavassili ou,
f,%%)cﬁoxféf Suaholaniad Gk e, neseadaaliriet bagibghmsis and prevent
ocused on defrning novel 5 AR inhibitors. There are
tpoptpsie bHeanseratellpfmpp.A0é nbesstiem 8081.Y| phar educt ase,
ternmed types | and Il, with type | expressed primarily
i n-human scalp, skin and liver, and type Il expressed

ArdtPRflahivndtéryt he prostate. Finasteride, a type Il
specific inhibitor, is the onI%/11 avai | abl
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(cel ecoxi b) mag/Ar educe the risk of colon cancer (Koki

eqppéicatjon28@R)NSAMYeed clinical biopsies from many
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significant over-expression of COX-2. The presuned
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t hought to be due to their ability to inhibit the WD
2804MPIYIBGdPEMIYI2003/ 001446 - 33 production of
prostagl andi ns via COX-2, which can drive angi ogenesi s
and prevent apoptosis of cancer cells (Vaino, 2001;

FRgSpRL - @efdra)l Shithietic Mdthodsit or y:

1. Imine synthesis

2. Hydrazone synthesis



5 Prostagl andi ns such as PGE2 and Pd 2 and
t hr onboxanes (TXs) such as TXA2 are fatty acid

waleouwstpyes known as ei cosanoids (Penglis et BECT/AU2003/001446
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2000). They are involved in both normal physiol ogy
and inflanmmatory responses. AA rel eased from nmenbrane
phosphol i pids, is the primary substrate for COX
enzymes thus giving rise to eicosanoids. Regardless
of the COX isotype (COX 1 and-8&X 2) prostagl andin
(PGH2) is the main 10 intermediate of this reaction
and it is the conmmon precursor for downstream
prostanqi d gpoducti on (PGE2, PA 2 and TXA2 ).
pot e of Jtest agent tp enymstrate @
i nfl a t|V|ty can be” assesse ed by |qE
conNpouRd* s ~gbi v i nhibit PG and TX Swr
screening a ays. prelimnary data presentedlin
t he Exanpl eO whi ol | ow on the aminated isof/Navones
of the invention and their ability to inhibiRNboth 15
t hr onboxane synt hase and COX support that this class
of. Sentiessbizenchasthepisr apeuti ¢ application as an NSAI D.
The invention is further illustrated by the foll ow ng
non-limting Exanples and acconpanying dr avvl ngs. 20
O

Exanp rener al Synt hetl c M& hods 1.
synt hy ONRR/ / 25 razone 4y
2004/ 3 PQJ/ AU2Q03/ oot Xe
R2N ' synt hesHs O O
——

4. Azine synthesis

4.1 Azine dimer synthesis



HZNN2 H\ / /NI / HN RZN O 5 4. i ne synthesis
(r)Ni2 NOO RRO/N N RR 4.1 Azine diner
waymiiasds O O H2N-NH2 2x \ \ \ \ O ON N 1PCDAVED03/001446
2004/ 039793 PCT/ AU2003/ 001446 -35- 5. Oxime synthesis
OO ao HZNOR/N O 1
-35 -
5. Oxime synthesis
H,NOR
—_—
NHR,
B ey ]
H./Raney Ni

10 In the above general methods, the structures may be optionally substituted with the desired
substituents, or synthons or derivatives thereof. The reactive amine compounds may be
present as, for example, their hydrochloride salts and the reactions performed in the
presence of a base such as sodium acetate, or as appropriate as determined by a skilled

synthetic chemist.

15

Synthesis
Dihydrodaidzein (1 mmol) was refluxed with 3 mole equivalents of the phenylhydrazine
hydrochloride and 3 mole equivalents of sodium acetate (246 mmol) in 4 ml of methanol

for 6 hours.

20

The solution was filtered and the methanol removed under reduced pressure. The product
was then purified by silica gel column chromatography (10% ether, 90%
dichloromethane), yielding between 40% and 60% of the product.
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with the desired substituents, or synthons or
derivatives thereof. The reactive am ne conpounds may
be present as, for exanple, their hydrochloride salts
and the reactions performed in the presence of a base
such as sodium acetate, or as-3ppropriate as

determ ned by a skilled synthetic chemst. 15

Synthesis Di hydrodaidzein (1 mmol) was refluxed with

3 nol e equi val ents of the phenyl hydrazi ne
h drochlorlde and 3 nol e equi val ents of sodium acet ate

(A @4 n of nethanolH for 6 hours. 20 The
sol uti as fi]tered anddqqf/ removed under
reducés :

silica

. The pro e heén purified by
at ography B%’ether, 90%
, li ng between 408 and 60% of the

dichloronethg e)
product. WO 2004/0 3>BRAE AU2003/ 001446 -36 AcOO H
H2N Il \ + OR
HO
—————

Cpd.1 R=H

Cpd. 2 R = p-NO, = |

Cpd. 3 R=p-CHj P

R

R=H

H-NMR: (d6-acetone) 8.046(s), 8.018(s), 7.787(s), 7.194(t), 7.088(d), 6.762(m), 6.542(d of
d), 6.292(d), 4.400(d of d), 4.3165(d of d), 4.198(s)
CI-MS (+): 256

R =p-NO,

H-NMR: (d3-acetonitrile) 8.685(s), 8.638(s), 8.239(d), 8.079(d), 7.247(t), 7.046(m),
6.817(d of d), 6.60(d), 6.646(d), 6.583(d of d), 4.546(d), 4.392(d), 4.309(s)

CLMS (+): 298

R=p-CHj

H-NMR: (d3-acetonitrile) 8.028(s), 7.999(s), 7.689(s), 7.085(d), 7.000(d), 6.45(d), 6.529(d
of ), 6.285(d), 4.388(d of d), 4.321(d of d), 4.180(s), 2.220(s)

CI-MS(+): 361, 344, 256

In a similar way, the benzyl substituted.compound 4, chloro phenyl substituted compounds



QAc HOO AN HNOH Cpd.1 R= HG®6x, Cpd. 2 R = p-N02
Cpd. 3 R=p-CH3 R5 R=H HNWR (d6-acetone) 8.046(s),

W@20188%¥3 7.787(s), 7.194(t), 7.088(d), 6.762PC/AU2003/001446
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6.542(d of d), 6.292(d), 4.400(d of d), 4.3165(d of
d), 4.198(s) C-M5 (+): 256 10 R = p-NO2 H NWR:
(d3-acetonitrile) 8.685(s), 8.638(s), 8.239(d),
8.079(d), 7.247(t), 7.046(m, _6.817(d of d), 6.60(d),
6.646(d), 6.583(d of d), 4.5468dy, 4.392(d), 4.309(s)
Cl-M5 (+): 298 15 R =p-CH3 H-NMR (d3-acetonitrile)
8.028(s), 7.999(s), 7.689(s), 7.085(d), 7.000(d),
@—S‘Egr%ﬂ)lo cOmPARIID artef cydho cOmBAAAN)0, wére 3BB (ndepeired]) |
4.321(d of d), 4.180(s), 2.220(s) C-Ms(+): 361, 344,
256 20 In a simlar way, the benzyl substituted

L 4 7 j e WO
To0 g8 e A BOAP R et d Eelge AmRTES
ggnpgynd 9 and cyang conmpound 10 were al so prepar ed.

e dinmeric conpound 5 was p. o] d '
R S e e ek Ly
B cRofid L7, TR iR w5 RIS R L2 WSk propared ith
dlydmxpteepiac.ed Wi th hydroxyl amine. Acyl ation of the

am no plerivative 13 fromthe reducti ve am nati on
(ammoni a/ H2/ Raney 10 Ni) with 3 eq. acetic anhydride

%le&n%f% BTV RIGABE drh ehdYeadive landRstionqhin@onikAH,/Raney
Ni) with 3 eq. acetic anhydride and mild acid work-up gave the N-acetyl derivative 14 in

near quantitative yeild.

Example 2 - Methods

Cell cytotoxicity analysis:

The method of Alley et al. (1988) was followed. Briefly, prior to cytotoxicity screening a
growth curve was constructed for each tumour line to be screened to determine growth
kinetics, optimal seeding density to yield logarithmic growth over five days, and the
corresponding lag time. Spent culture medium was aspirated from a sub-confluent
adherent monolayer culture (T-75), the cells trypsinised and resuspended in a minimal
volume of culture medium. After counting cells, a 96-well plate was seeded at an
appropriate density (100 pl) to yield optimal growth parameters and the plate was then
incubated at 37°C under 5% CO2. After the pre-determined lag-time the plate was treated
with either vehicle (negative control) or serial dilutions of the test compound prepared in
culture medium, and then incubated for a further five days. MTT (0.5 mg/ml) prepared in
PBS was added to all wells and incubated at 37°C for ~ 3hr. Spent medium was then
carefully aspirated and DMSO (150 pl) was added to solublise cells and the reduced
formazan. Absorbance was then read on a SpectraMax plate reader at 570nm and viable

cells in treated plates were expressed as a percentage of cells in control plates.
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screening a growh curve was constructed for each
tunour line to be screened to determ ne growh

ki netics, optimal seeding density to yield logarithmc
growt h over five days, and the 20 correspondi ng | ag
time. Spent culture medi um was3&spirated from a
sub-confl uent adherent nonol ayer culture (T-75), the
cells trypsinised and resuspended in a mninmal vol une
of culture medium After counting cells, a 96-well

pl ate was seeded at an appropriate denS|ty (100 1) to
fudhdwopﬂmWQDngF©Mﬁh paraneters and the plate was then

gﬂcubg,% i Aogd! eslfgg Mot 4@92;1) 2 NREr ¢RI ot ol (1999) was followed.

9T LNERP ¢t \@réle galtined ig RPMICshﬁ)plemeﬁted iweith 1% dittaloralf serum and

Eﬁnia § shtimairear S0 i SPAERY el e TR Sure s
(3 C&%vg%&m%%?és%@ Bly?g?)'sjlﬁﬁg H@&j réRstnlied Ihﬁl\ﬁﬂfédla completed

| I‘. ent medi um was t hen
&dttedhatdoyl aﬁppdddbaﬁcaiﬁmbrﬁ)wﬁs@wacanﬂ)semé intdd@dvallplates at 30,000

A A A G
WV IPY &ﬁ e%hd ia§ Efahag aﬁﬂlﬁEéﬁsﬁdﬁ 7| p‘iﬁt@g ﬁﬁi&ﬁéh replenished

as a perc s 1n control plates.
200642 ﬁﬁm&h E@iﬁmﬂ@m&bﬂaiwmmne %85 pMdrsqpeitive control testosterone

losesiaide (aift) Satbigy S Gyt i i thithien

Boh&ntbtio MEBM KRS, ITest51a@Rs Gétd té8sll dsiekitMed above; only serial dilutions
suppl enent ed vvlth 10%fetal calf serumand 5 2 nM

Lofgd:sm tempomdaprpacdin 8EMB %ecmsedAQoaa@nh@tlans of test compound were

ng %gﬁgﬁ%}t&ﬁ%t eyl #yg]éreoﬁ!e Ec{;?bee it @g w&%ﬁ%ﬁ@@y analysis

CAERL &L Retioniove € 8athe & contértipied ubal ial th@BNCaB @roliferation assay was
RPM i) and seeded into 12 wel | gl ates at_ 30, 00

ocwtetrmnmras\ﬂeﬂ ¢oncemrayion at which/csils first pRpar glo &M&&%@ viable along the

C ul by rlﬁg% §7ﬁ;hlxg c%ﬁ?eﬁﬁifoﬁ%wtag EndhEn t(?érHéPnI% at}lg%n?%gmon of

HVRas care y aspl rated at es
%idhfeﬁﬂfdmﬁﬁipbﬂéﬁ 58 test agent was due to the inhibition of 5'AR and not due to

direct killing of the cells. It is important not to disturb cell monolayer during the addition

of treatments. On days 5 and 8 the process followed on day 2 was repeated for all plates.
On day 11 spent media was aspirated from all wells, cells were washed gently with PBS
(500p1), trypsinised and the cells in each well counted using a haemocytometer. The
average cell count and standard deviation was calculated and the result expressed as the %

inhibition of testosterone-induced proliferation in comparison with vehicle control.

Thromboxane synthase and COX inhibition screening assays:

Human buffy coats were obtained from the Red Cross Blood Bank. Buify coat (50 mi)
was diluted 1:2 with sterile phosphate buffered saline (PBS), overlayed onto Lymphoprep
density gradient medium and centrifuged at 800g for 20 min. The mononuclear cell
(MNC) layer was removed and washed with PBS and monocyte enriched cells were

prepared from MNC by counter-current centrifugal elutriation. Monocytes were then
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growt h control (equivalent concentration of DMSO).
Test plates were treated as descri bed above; only
serial dilutions of test conpounds prepared in RPM i
were used. Concentrations of test compound were
chosen based on their cytotoxi8Pty profile as
determned in the cell cytotoxicity analysis 15

nmet hods section above i.e. the top concentration used
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t @ipasisarsaee was dsakn quaminef diffatencs bietwasodosesi andrihewanirol values.
vehi cl e control. 25 Thronboxane synthase and COX
i nhibition screening assays: Human huffy coats were
REGyfheRkikhe Red Cross Bl ood Bank. Buffy coat (50
was ‘diluted 1:2 with sterile phosphate buffered
s@pd. leandBH) 3 evhibitbdynedensie anticynephagsivity Wide@rd. tlydemonstrating

N R

VWRsektydtfer RESD wagotrenedubsingnihé siogseinligpendert prostate cancer line
prepared from MNC by counter-current centrifugal

eDUk 14513 8 uMbwberyeasepaged with AVC AD(Hodu i3 gyiigh is androgen

PCT/ AU2003/ 001446 .. - ' PM.: 1. .

TR s 5P PRI Tl g8y s e

CEiKeTpd. 1¢pd. Besdo axhiirg uasleyms sctivitgpgaiast TNCAMEO.26wM) (Fig 1C;

i ncubated with nmpnocytes at 37 for, 30 min tU ?lgagr

1Balde 120 wavenyhile deRensigiing sorps ﬁ%%%f}%ﬁ, -145 (19.2 uM), Cpd. 3

bact er.i i. C i . . g ]

e

3Table 1R %003 had the best overall cell killing activity against all cell lines tested. In
contrast to Cpd. 3, Cpd. 2, which has a nitro group instead of the methyl group in position

4 of the phenyl ring, had the lowest activity against all cell lines tested (Table 1).

Androgen Inhibition Studies:

In both studies investigating testosterone-induced proliferation of LNCaP cells a two —
four fold induction was observed in the rate of growth of these cells in response to
testosterone (Fig 2A and B). This testosterone-induced proliferation was potently blocked
by finasteride (1 pM) (Fig. 2A and B). Taken together these data demonstrate that the
screening model is functioning. Of the 3 analogues tested, Cpd. 1 was the least potent
(2.25 pM) inhibitor of testosterone-induced proliferation, while Cpd. 3 exhibited a 3 fold



5 After centrifugation, cell-free supernatants were
then renoved and assayed for either prostaglandin or

w0 beoasBosmne production, as determ ned by PCT/AU2003/001446

radi oi munoassay. Because TXA2 is labile in aqueous
medi um TXB2, the stable hydrolysis product of TXA2,
was neasured. For each dose (0, 10, 100M

i ncubations were performed in triplicate. Results are
expressed as mean SD, n=3. ANEVA fol | oned by
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| NCaP celalvs. alSt.aw -|AkgurSfdevdAvgdydtidon |wee. oiisdeved Avg. | St.dev

&p e fa§§90rf2 96 OWt 1 DT bhederscel|I2512 n |Bagpenses t o) 27.6 | 0.60
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kT Uyttt retr—thnese—oatsa
dermnstrate t hat the 30 screening nodel is
functl oning. O the 3 anal ogues tested, Cpd. 1 was the

1 pﬁfl %01?1«5 %IMI %{é%ﬂbftﬁﬁ g‘i’(ﬁﬁle of testosterone 31nduced LNCaP

%}sft uce rati
ba‘ a 3 fol d V\D 2004/ 039793 PCT/ A AU2003/ 001446
-40 better result (I C50-0--68M—over Fi 2, 3
and Table 2). Cpd. (2 waAnalegue, d Xégb (m (F19

Cpd. 1 2.25

Cpd. 2 ND @ 0.035

Cpd. 3 0.68

Inhibition of thromboxane synthase and COX:

Cpd. 1 and Cpd. 3 exhibited 100% inhibition of COX activity when assayed at 10 uM,
while Cpd. 2 inhibited this activity by 77% (Figure 4). Likewise, 10uM Cpd. 1, Cpd. 2
and Cpd. 3 inhibited thromboxane synthase by 33, 27 and 60% respectively but their
inhibitory effect was less potent in comparison with their inhibition of COX. These data
support the finding that the aminated isoflavone analogues are inhibitors of thromboxane
synthase and COX and as such, molecules with this scaffold exhibit potential as anti-
inflammatory agents. In addition, therapeutic application as NSAIDS inhibition of COX
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3 and Table 2). It is noted that Cpd. 2 having an

el ectron- wthdraw ng group (-NO2) in position 4 in 5

conparison with an el ectron-donating group (-CH3)

(Cpd. 3) enhances the inhibitory activity of the

mol ecule in this particular as¢dy. Exanple 3 - Results

and Di scussions 10 Table 1. Cytotoxicity conparison of

Cpd. 1, Cpd. 2 and Cpd. 3 against PC3 (AR negative
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i nhi bi ted thronboxane synthase by 33, 27 and 60%

r @ BAARALON Yyt their 25 inhibitory effect was |ess

potent in conparison wth their inhibition of COX

These data

The invention has been described herein, with reference to certain preferred embodiments,

in order to enable the reader to practice the invention without undue experimentation.
However, a person having ordinary skill in the art will readily recognise that many of the
components and parameters may be varied or modified to a certain extent without
departing from the scope of the invention. Furthermore, titles, headings, or the like are
provided to enhance the reader's comprehension of this document, and should not be read

as limiting the scope of the present invention.

The entire disclosures of all applications, patents and publications, cited herein, if any, are

hereby incorporated by reference.

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also
includes all of the steps, features, compositions and compounds referred to or indicated in
this specification individually or collectively, and any and all combinations of any two or

more of said steps or features.



support the finding that the am nated isofl avone

anal ogues are inhibitors of thronboxane synthase and
weBM4asdns such, nol ecules with this scaffol dP€rRAURIOB/001446

potential as anti- inflammtory agents. In addition,

therapeutic application as NSAIDS inhibition of COX WO

2004/ 039793 PCT/ AU2003/ 001446 -41 activity supports

t hat the phenyl hydrazone analogues al so exhi bit

anti-cancer activity. Opd. 3-4Ad Cpd. 1 were found to

be the nore effective anticancer agents with respect

to their direct killing ability, however, they were

1182 SefefdnB861d MR pHoriafthh ik kgiflcatboBime,ene shoulddutidtaken as, an
proliferation. The nost effective anal ogue_ inhibitin

9
tacknaydedgroens or aey e ofspegestien tet hat PRE arbgrms parhAf thy common
was the | east . eely ue in the direct
ngp?rg&qmﬁ%cgge 1§g%ea§%lh¥ﬁglg{éé§lr/§gUI ts show that there are
variations on the activities and nodes of action in
the two anti-cancer screens the test conpounds were
subjected to. Further, the ability of these am nated
anal ogues to inhibit COX confirms that this class of
nol ecul e has nmultiple 10 anti-cancer applications and
their ability to inhibit thronboxane synthase suggests
arole in anti-inflammtion. The invention has been
descri bed herein, with reference to certain preferred

enbodi nents, in order to enable the reader to
practice the invention w thout undue experinentation.
15 However, a person having ordinary skill in the art
will readily recognise that nany of the conponents

and paraneters may be varied or nodified to a certain
extent without departing fromthe scope of the
invention. Furthernore, titles, headings, or the |like
are provided to enhance the reader's conprehension of
this docunent, and should not be read as limting the
scope of the present invention. 20 The entire

di scl osures of all applications, patents and
publications, cited herein, if any, are hereby

i ncorporated by reference. Those skilled in the art
wi ||l appreciate that the invention described hereinis
susceptible to 25 variations and nodifications other
than those specifically described. It is to be
understood that the invention includes all such
variations and nodifications. The invention also
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Z R3 wherein Rl, R2, R3, R4, R5, R6, R7 and R8 are
i ndependent |y hydrogen, hydroxy, OR9, OC(O H,
wOZBDPEYI3 OS(O R9, CSi (RIo)3, C(OR I, CO2R12,Peit/kybqo3/001446
hal oal kyl, aryl, arylalkyl, thio, alkylthio, am no,
al kyl am no, dial kylam no, nitro or halo, or any two of
the substituents R2 R3 and R4 together with the
carbon atons to which they ar4 attached forma cyclic
al kyl, cyclic heteroal kyl, aryl or heteroaryl
structure, RO is alkyl, hal oal kyl, aryl, arylal kyl or
al kyl ar yI Rio is independently hydrogen, alkyl or
adkms K1 1s hydrogen, alkyl, aryl, arylalkyl,
ary af kyI or an am no acid, and RL2 is hydrogen
al.kyl Ahmpammfthagmeralimmﬁaﬁyl or alkylaryl, Xis
0, NR12 or S, Z is R13, NR14R15, NRL13CONR14R15,
N=CR16R17 or OR13, R13, R14 and R15 are independently
hydrogen, ami no, thi®gnitro, cyano, or optionally
substituted al kyl, haj oal kyl, acyl, aryl, heteroaryl,
aryl al kyl or al Ry e™gubstituents R14 and
R15 toget her with f natorﬁto whi ch they are
attached forman gp ub tuted cycli €D
het eroal kyl or Retercpromdfic 3 cfure, and R16 and
R17 are independentl hydr’gen ] thio, nitro,
cyano, or optionally Suhstitut al KRy, hal oal kyl,
acyl, aryl, heteroaryl, Zarylal Ryl or alkylaryl, or the
substituents RL6 and RL7 taken together wth the
carbon atomto which they are attached form an
%%I onal |y substituted isoflavonoid ring system WO
2U8%FY39793 PCT/ AU2003/ 001446 -46 or when X is NRL2,
tRE SURSIR,! MﬁRts 18;&7%&@@@@@&%@@%&%@@@@@ ®Rs, OC(O)H,

tog et her Wt carbon atons to which the

are
at t ac h@ﬂ?(@)ﬁmﬁ&@)&»f OSHR1)nIG(OWRNgC ek ucalkiyleBalogiylrpryl, arylalkyl,
R8 Ihlo alkyltﬁio amlno %kygm\l(nﬁ%ﬁkxﬁgmﬁm nitro or halo, or any two of the

substituents Ry Rs and R4 together with the carbon atoms to which they are attached

tro
pr: Iyq

form a cyclic alkyl, cyclic heteroalkyl, aryl or heteroaryl structure,
Ry is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,
Ryp  is independently hydrogen, alkyl or aryl,
Rii  ishydrogen, alkyl, aryl, arylalkyl, arylalkyl or an amino acid, and
Ri;  is hydrogen, alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,
X is O, NR; or S, ‘
Z is Ry3, NR1sR15, NRj3CONR 4R 5, N=CR16R17 or ORy3,
Ri, Ry and Rys are independently hydrogen, amino, thio, nitro, cyano, or optionally
substituted alkyl, haloalkyl, acyl, aryl, heteroaryl, arylalkyl or alkylaryl, or the substituents
Ris and R together with the nitrogen atom to which they are attached form an optionally
substituted cyclic heteroalkyl or heteroaromatic structure, and
Ris  and Ry are independently hydrogen, amino, thio, nitro, cyano, or optionally
substituted alkyl, haloalkyl, acyl, aryl, heteroaryl, arylalkyl or alkylaryl, or the substituents
Ry and R taken together with the carbon atom to which they are attached form an

optionally substituted isoflavonoid ring system,



R5 R SNRE Nz zz where YisR \ RR M 33 and

wherein R, R2, R3, R4, R5, R6, R7, R8 and Z are as
waledouioadonbove, and the drawi ng represents ei PCIBAU2003/001446

singl e bond or a doubl e bond, which conmpounds include

pharmaceutically acceptable salts and derivatives

thereof. 2. A process for the preparation of a

conpound of formula (1) conprddsi ng the step of

reacting the 4-keto group of a conpound of the formula

(X): RB R7T XRL RR ~X) R6 R OR4 R3 wherein Ri1,

R2, R3, R4, R5, R6, R7, R8 and X are as defined in

S)Ir HEh ¥ 15208, MR 28Q4G6HRAPR 33 RIS FbEHIRBCR Qb R and KropétBer with the

rawi ng représents either a single bond or a double

bond, caskionhtcoms terwlich they asgstached3form one Ok i fpBewingetructures:

treatnment, prophylaxis or anelioration of a disease or

di sorder '

where Y is
Ro
\@\
7R,
Rs
and wherein

Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rg and Z are as defined above, and
the drawing "---" represents either a single bond or a double bond,

which compounds include pharmaceutically acceptable salts and derivatives thereof.

2. A process for the preparation of a compound of formula (I) compriéing the step of

reacting the 4-keto group of a compound of the formula (X):

X)

wherein

Ri, Ry, R3, R4, Rs, R, Ry, Rg and X are as defined in claim 1, and



whi ch net hod includes the step of adm nistering a

therapeutically effective anount of one or nore
w@orposates of formula (1) or a pharnmaceuti cal | BCT/AU2003/001446

acceptable salt or derivative thereof to a subject.

4. A method for the treatnent, prevention or

amel i oration of diseases associated with aberrant

cell survival, aberrant celr4ﬁroliferation, abnor nal

cellular mgration, abnormal angi ogenesis, abnornma

estrogen/ androgen bal ance, dysfunctional or abnor nal

steroid genesis, degeneration including degenerative

ghaneRmo L hidprdabee dith@ st glebdddsor a doublecoms i on, and

I munol ogi cal i nbal ance, which conpri ses adn1n|ster|ng

wotheansnbipaiéng agsie or nore conpounds of the fornula (1)

or a pharmaceutically acceptable salt or derivative

thereof optionally in association with a carrier

and/ orA gxgopifenthe teatmntypkdpbylaais orMor@loaptﬁptdwaw qrmhsorder

N
oF %9%‘ Q%ﬁ%aﬁld be fo V(grtal(;é/ eﬁh@aﬁ@"eﬂi@&ﬁ&ﬁlé gat byderivative

accepta sa t ereof optionally in
@&3aﬁhabmdmemuth a carrler or ex0|p|ent 6. A net hod
for inhibiting mgration of cells having an abnor nmal
cellular mgration phenotype which conprises

GONt ack h{ueh o3 dbAne %lela’&néﬂt tﬂ?e@nﬁ&ﬁ"@?ﬂﬁéﬁd}ﬁudﬂ"&’ di@asaslag8sociated with
(T) or a pharmaceuticall'y acceptable salt or

ciberirars el eurtvived exbérramtcsldnpmlifgratmn,abs@maéwlbﬁar\mgrﬁt@n abnormal

carrier pr exci d f

ShgrosgsPEor Eo g BRI Rt PR el o el stroid
RRRASE )ﬂ@gen\%uﬁ%h SHRAE 86Sen6AMY@chdnges Wathich Hld)(i‘ﬁt@sellnv&dhls
a conpound of the formula (1) or a pharnaceutical

doflaptnativs aod nmnmno@gmabmhaip@c@,wéﬂ@bﬁor@mseé ﬁémrryst%ng to a subject

associ ation wt

3o ooy Sompesatads 8637 b 48 or FRELBE e Pacoptabic el or
tdeﬁ@ﬁt’i%“t‘here@f SPtRMRILY th SkocaEIn Witk h camiepindlanseipiem. a
manmal  whi ch nmet hod conprises the step of bringing a

conpound of fornula (1) or a pharmaceutically

e AT R PO ) v

ring
fp}iéﬁb@pé wmroonqmsbs ¢dnedcting egitl aslis withl enebomoentonippunds of the

formula (I) or a pharmaceutically acceptable salt or derivative thereof optionally in

association with a carrier or excipient.

6. A method for inhibiting migration of cells having an abnormal cellular migration
phenotype which comprises contacting said cells with a compound of the formula () ora
pharmaceutically acceptable salt or derivative thereof optionally in association with a

carrier or excipient. . ‘

7. A method for inhibiting angiogenesis in tissue expressing aberrant angiogenic
phenotype which comprises contacting said tissue with a compound of the formula (I) or a
pharmaceutically acceptable salt or derivative thereof optionally in association with a

carrier or excipient.



cancerous tissue is retarded or arrested. 9. Use of
one or nore conpounds of fornmula (1) or a

w@banmswedti cal |y acceptable salt or derivatiRPEI/AU2003/001446
thereof in the manufacture of a nedi canent for the
treatnment of a disease or disorder. 10. Use of a
conpound of formula (1) or a pharmaceutically
acceptable salt or derivati-# -t hereof as an
anti-inflammatory agent. 11. An agent for the
treatment, prophylaxis or anelioration of a disease or
di sorder, which agent conprises one or nore conpounds

f fo rfmﬁeﬁm@' fbr Bk tRalRlERE, W tibi€ 8¢ dndelicreiaind fadah€er $i@ b tnammal

or derivative thereof. A pharnaceutica

odhiptosiethiod iwomipiists the Bﬁpp pﬁb@ngma epmpes ofdamedadl obe

@%%”%%?P\S@W@?@@&% TS RehorG AR ARy B salorous sue in

RNALNBGEHat BaLfEdd fr@llhsa, tue0d, Blenthat nedpkistic deviekgpment in said
and/or diluents. 13. A drink or food-stuff, which
seneadysdissheisaptardsd or aesilinds of fornula (1) or a
pharmaceutically acceptable salt or derivative

thereof. 14. A conpound of fornula | or a

phar mag&Ldfionalot mowmahﬂeOSMuIaﬂé)(&afpmmu‘ébaﬂy acceptable salt
described with reference to the %%ﬁ

é@@@ﬁﬁgw| th@re@f}la\mq@gnufacture of ame 1ca ent or the treatment of a disease or

disorder.

10.  Use of a compound of formula (I) or a pharmaceutically acceptable salt or

derivative thereof as an anti-inflammatory agent.

11.  An agent for the treatment, prophylaxis or amelioration of a disease or disorder,
which agent comprises one or more compounds of formula (I) or a pharmaceutically

acceptable salt or derivative thereof.

12. A pharmaceutical composition which comprises one or more compounds of
formula (I) or a pharmaceutically acceptable salt or derivative thereof in association with

one or more pharmaceutical carriers, excipients, auxiliaries and/or diluents.

13. A drink or food-stuff, which contains one or more compounds of formula (I) or a

pharmaceutically acceptable salt or derivative thereof.

14. A compound of formula I or a pharmaceutically acceptable salt thereof as herein

described with reference to the Examples and/or accompanying drawings.



