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| WD 2004/ 039793 PCT/ AU2003/ 001446 -1 AM NATED

| SOFLAVONO D DERI VATI VES AND USES THERECF Field of

W2 2004034793 on 5 The present invention general | yPCT/AU2003/001446
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

ami nat ed i sof | avonoi d derivatives,I- conpositions

cont ai ni ng sane and uses thereof as therapeutic

agents. 10 Background of the Invention

Nat ur al | AMIDATED IS ORIAV ONGID PERIVA EFVES ANW USES THEREOF
possess a wi de range of fundanental biol ogical

effects on human cells including anti-oxidation and

t he giifa b ﬁ%mo@nd down- regulation of a wde

vari ety of enzynes and signal transduction nmechani sms.

Mtoti c 15 arrest and cytotoxicity of hunman cancer

3o1 IThp apesciReenton eparcr BLasies o spumeted Spnguabp] dartvatives based on
By S@sBnftioh ot the4-¥as %r&g:' ﬁ’i@&ﬂa%one s@ﬁ%éﬁ@ Rhg systems. The

estroggn receptors, are just a few exanples of the
r espesgd snvehtian fiurtier cdatesto tho syritkesin oflthgaidatedfifeftavonoid derivatives,

of naturall occurrin |soflav 20 A range, of
. hePothitontsaRGiite M S vl fHiReot 35 pempeni SRETIC
¢) out cones have been identified including the treatnent

and prevention of pre-nenopausal synptons such as
18r eBackgronud [of thethvention endonet ri osi s, uterine
fibroids, hyperlipidaem a, cardiovascul ar disease,
nenopausal synptons such as osteoporosis and senile

denmaturflly-Gécuti plamd isoMRBh& ard kKAGWR td posBasRaINIde l@iﬁgc of fundamental
and cancers such as prostate, breast and Iarge bowel

25 biglagier pifects gw human odisanclgding\antigwidation and g up-regulation and down-

T

198/ afmﬁnd ¥¥EotoRRit4 BT Bamal\Catdt 48100 BicredRDEupTedy PSrmaabllity, increased
99/&5 V\hl | e over (700 different naturally
occ fﬁ i, Ahrasased Esponss of vpssular sprpih el pells 4o vaso-relaxants,

30 EIRM nﬁ%trggéﬂg hﬂﬁQfSeﬁ}E,F#t atfgﬁ B’Fiﬁ%b 85@1%3’@530}1&33 of animal cells

in anl mans ese al
genioghe bm,log‘lcm effacts ef natyraliyacharnming 1suﬂhvghg1ds tein.
These and all naturally WO 2004/ 039793

PCT/ AU2003/ 001446

(\) | 20 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

25 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
30 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, nore
wiokebyezeound to a carbohydrate noi ety (glycosiPEFjAU2003/001446
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 wi t-lZ-potenti al

t herapeutic benefit to animals including humans.

These include conpounds that are naturally occurring

nmebaletih Eﬁﬂé’-{)on% el foliPin! iRWAL 85 themshtnedidni @ith&rih al free state, or,

fermentation by gut flora and enbrace co/nl}ilgunds such
as mege tikelgytbudd e s rabblydintg ohaintyi (glybvrbios Thgowdlavens hes to be

98/ 08503; WO 0.1/ 17986: \WD.Q0/ 66576, i uded in
t hregPaged, EOPéE’F H%"%?’ﬁ#’ﬁ%? i'tgbec?%sf S‘%!Pgé?léﬁﬁg af:g%f | avone,
whi ch is devel oped for the treatnment of postnenopausal

osteoporosis [WO 91/ 14429] and a w de range of | .
5sy it menber of sonpeunsisavith aistaichiys selatediy nyeyaglgmgv}r_rmmlant isoflavones

o35 U B SRR P A oL BB BB A S AL Epcutic beneit o

demhiv@dls ¥eRdidpai@ains. Thesefinéludacdihpounids thae asepetiraliybbonrring

useful isoflavonoid conpounds, and their actjvities i

y e maiebalies of alank saflaymies Brrdoced Hebactsrial ferpisniafin Ly gut fora and

ne | ! B /23669; WO

ag eg}bggfg P@ﬁ%@%@%%ﬁ%@i %‘?‘%g hdgﬁgitlhglahﬁgrrel [ W%n, : .

100 e 98/0860RIMONGIV1 586, WO POS6ETE]. cilswincluleil du thisigrosp dxthe synthetic
and di sorders,_ 20 A requjrenent cqrdi ngly exists faor
nevsoflavencid imsiflayems, stirehisdexe opsihiog fhe tm?fgﬁﬂ °§§P§‘Hff°n°1’a“sa1

rQ,Q@F, IEsis | - | isd¥ivofioidlanal WO

gni ma 61‘8%%‘?{68%{/2?{2?] %ﬂ%&ﬁg@@?ﬁ%@f g%ﬂi{&;ié: 1?1ew rrg‘tnhods ogues |

whi98lo8883). oit these properties for the treatnent,

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

1512 xS e ¥6AL88krab18 eMieSicA 9fd bcuimli fed kAswhageth Riution to isoflavonoid
am nated isofl av-4-one and i sofl avan-4-one caonmpounds.

| n cpmapbimdsland detieatives Herend, B fulk ambit w6 therepeatisgibiprgiul isoflavonoid
ggﬁ%’%ﬁﬁﬁ@%ﬁ Iﬂ(l)egrzzi{cﬁljg?tge% ié getitgibg ‘?eali'é‘é’d].' rl@l{)%%er, 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. ﬂ
20
A requirement accordingly exists for new generation compounds that exhibit physiological
j)ropert:ies 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.
25

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
30 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
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oxi me and am ne derivatives of isoflav-4-ones and
i sof | avan-4-ones. The activities of the WD 2004/ 039793
WOT0H389503/ 001446 -3 conpounds of the i nventPCEAURPES/O0IH6
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 invention-8here is provided a
conpound of the general formula (1): RB R7 / X R R2
RS I? NRA Z R3 10 wherein Rl, R2, R3, R4, R5, RG, hRIZt £ what
ang, \ﬁa@om@wﬁsﬂm@u&mﬁm quity SnenpecteARS/en in s of what is
[5% OC(OR9, OS(OR9, Csi( R10)3 Cgm} é O(%Z com ounds
aI m;esqnﬂbraqnoumpput the pon-a&wlt%d iggilav-4-ope and 15pflgyapRt-goe comp
ylam no, nitro or halo, or any
wﬁﬁﬁﬁneg%%%}ob%%eéﬁ)é R2 R3 and R4 together with
the carbon atons to which they are attached 15 form a
cyclic alkyl, cyclic het er oal qu het er

ar ryl

St Thes ascerding 0 Anaspi pf Ihepas o8 YL e ipFIgRR tompound of the

k I's independently hydrogen, alkyl or
ar§¥#%a¥%mpggﬁ9drogen al kyl, aryl, arylal kyl,
aryl al kyl or an am no acid, and R12 is hydr ogen,
al kyl, hal oal kyl, aryl _ arylal kyl or alkylaryl, 20 X
is O NR12 or S, Zis RE3, NR14R15, NRL3CONR14R15,
N=CRL6R17 or ORLER, 3 R15 are independently
hydr ogen, am no, th| ! or optionally
substituted al kyl, hp yl, heterogyyl,
aryl al kyl or alk uents R14 and
R15 together with tb which they are
attached form an optloﬁhIIyN R

10 wherem
Ri, Rz Ry,Ry, Rs, Re, Ry and Ry are independently hydrogen, hydroxy, ORo, OC(O)H,
OC(O)Ry, OS(O)Rg, OSi(R10)3, C(O)R 11, CO2R12, alkyl, haloalkyl, aryl, arylalkyl,
thio, alkylthio, amino, alkylamino, dialkylamino, npitro or halo, or any two of the
substituents R, R; and Ry together with the carbon atoms to which they are attached
15 form a cyclic alkyl, cyclic hetcroglkyl, aryl or heteroaryl structure,
Rg is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,
Ry is independently hydrogen, alkyl or aryl,
R;;  is hydrogen, alkyl, aryl, arylalkyl, arylalkyl or an amino acid, and
Ry» is hydrogen, alkyl, haloalkyl, aryl, arylaikyl or alkylaryl,
20 X is O, NRj; or S,
Z is R13, NR 4R 15, NRj3CONR 4R 5, N=CR;R17 or ORu3,
Ris, Rusand R;s are independently hydrogen, amino, thio, nitro, cyano, or optionally
substituted alkyl, haloalkyl, acyl, aryl, heteroaryl, arylalkyl or alkylaryl, or the substituents
Ri4 and Rys together with the nitrogen atom to which they are attached form an optionally
25 substituted cyclic heteroalkyl or heteroaromatic structure, and
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25 substituted cyclic heteroal kyl or heteroaromatic
structure, and WD 2004/ 039793 PCT/ AU2003/ 001446 -4
wWbGoeuns9R37 are i ndependently hydrogen, am no, PCHYAL2003/001446
nitro, cyano, or optionally substituted al kyl,

hal oal kyl, acyl, aryl, heteroaryl, arylalkyl or

al kyl aryl, or the substituents R16 and R17 taken

together with the carbon atomto which they are

attached forman optionally subsktdituted isoflavonoid

ring system 5 or when X is NR12, the substituent R12

may be a bond such that R$ and X together with the

caron oY Serf biAsd) ehio! MR 00dr optionall
théagol I%ggmﬁﬁb&gt ru %Hreggfhﬁgtbﬁgﬂm FQQ%OR R WN RLT y_
: 7 sulistituteyaliRgl, Ralmslksl, Wcysan, hetergaryl] arylelerl or wikiylaryl opdhe substituents

5 r lﬁg&g%yi}%éegli tgﬁ%wﬁﬁh@&i@% ﬁ@Rng ];oaﬁi’ﬁa Iﬁzey 48 aftieé form an

" - optibRiifyQaB#itates idoMavormbid Hngbpstdend or a doubl e bond,
whi ch conpounds i ncl ude pharnmaceutically acceptabl e
>alts and derivatives thereof. According to another

aspect of. t r.esent ... nvept i ' i .

S Sl M 8 RS bR} Y U B R Y I ogcther with o
( LcafoRidnss toovhitlethel Qe stfachabiim e bif hedfolewingutmwpires:

20 of a conpound of the fornmula (X): WD 20114/039793

PCT/ AU2003/ 001446

10
where Y is
, /Rz
!
R3// Ra
and wherein
Ri,  Rs, R; Ry, Rs, Rg, Ry, Rg and Z are as defined above, and
15 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 (T} comprising the step of reacting the 4-keto group

20 of a compound of the formula (X):



0

-5- RS R/ XRIL RR (X R5 ORa R3 wherein Rl, R2,
R3, R4, R5, R6, R7, R8 and X are as defined above, and
BV HeB93% ng represents either a single bond ARCTIAU20034014H6
doubl e bond, wth an am nating agent. It has
surprisingly been found by the inventors that the
am nated isofl avonoi d derivatives of the genera
formula (1) have particular utility and effectiveness
in the regulation of a 10 rangef nolecul ar targets
in animal cells, and that these nol ecular targets are
intimately involved in signal transduction processes
that are fundanmental tRgcritical cellular processes
such as cell growh, differgntiation, mgration, and
deat h. The am na A S * he present invention
arietygof 15 signal
transducti on processes. w i pei/ el |'s and t(Fat
t hese signal trafeductifon ) seS~jare involved in a
w de range of functiong_ thah arelvit to the survival
and function of all anfmal cell s/ herRfore, these
conpounds have broad-rangi ng andRs i nportant health
benefits in animals including humans, and in
particul ar have the potential to prevent and treat
[ t and common human di seases, disorders and
functions. 20 The particul ar benefits of this
| NNt i @3, Ri, Ryj Bs, RY)RS, B ah@ DXOare badefnediabsirg raali
érans uction processes targeted q¥ t he congounds, (b)
hdhe drayingyar-" FepEsenis elhersrsingle bend or 3 derblg bt sses

in%ﬂldﬁlsan:ﬁﬂ -requl ati on of some processes and
dovvr%-regu a%'lsh(%&g?@ot hers, and (c) that such a broad
and varied effect on signal transduction processes

?laié@is ger%%gxgg&a\geg ?@E‘éﬁg@g ?lﬂrlgg{j 5 @%@2%&%5 }so Bvenoid derivatives
”Eto?ﬁfel geifal ARHuRIE/IRIvE PIRRERE Btility and effectiveness in the regulation of 2

10 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
15 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.
20
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
25 i:ndependent effect on a range of important enzymes that are fundamental to metabolism

and steroidogenesis.



WO 2004/ 039793 PCT/ AU2003/ 001446 -6 Thus, according

to anot her aspect of the present invention there is .
WOUOHBHTS met hod for the treat ment, prophyl axkGHapP2003401H6
anmelioration of a disease or disorder which nethod

includes the step of adm nistering a therapeutically

ef fective anount of one or nore conpounds of 5

formula (1) or a pharmaceutically,.acceptable salt or
derivative thereof to a subj ect. Th particul ar the

present invention provides a nethod for the treatnent,
prevention or anelioration of diseases associ ated

with aberrant cell survival, aberrant cell

prolj feration abpormal ¢ ul i 8 d f
Bno Bigetrecrnt asoleroRest o pe Ry s Her iR b a method for
dy St RehthfRa préhy BRECS ERhel it fioRiof agivrasd ar, disorder which method includes
degeneration i nclyudi na]'egegener ati ve_changes i thi

th
bl otbd stgp of atlmimdtering 2 Waﬂlyﬁ,ffegtp,@ JmeRnt of \émréq %raqnl A ore compounds of
L nbal whi ¢h X i ni i : : )
SRR ARG o MO LEL 6 i, bl

pharmaceutically acceptable salt or derivative

t hereof optionally in associatjon wifh arrier .
andertisubinhepresent I RRORBISIITRA IR fr i ffment, prevention or
aspbg C%}io?%tiotdqc?f dﬂeﬁ?e%%sdcﬂ}\fﬁmvitﬂ Qbérpﬁ{t el SurPival, iaf&dlarit cell proliferation,
met Hod 0 I nduci ng apoptosis in cells expressing
abngbnoabalwetlalar migtation bnatyad engibgeatesis pahpoimelestrogen/androgen balance,

contacting said cell ith one of nore.co ds, of .
19h edys@;qlq;mg)xaal(oll fb}gﬂrmgf g\é\%p ENeSis; {gﬁepvau% ﬁ%ﬁ.{%ﬁl‘fﬁ %eggg?r?twe changes
or gdetiMabdd Feskdl HaRf infRfneRiBh, ahdl ifnRSRHASPidd iBalhdd) which comprises

carrier or excipient. 20 In accordance with anot her )
as padrhinisteririgeo prsekject orieror emire compoiends of thefosupladd) qr 2 pharmaceutically

met hod for Jnhibiting,.magratjon.of. cells hayi. .
abneseRRieble selt A dsmvaigF e OptienmbfyipasiarPaint Wil fitdgand/or
confaskibglg said cells with a conpound of the formula

(1) or a pharmaceutically acceptable salt or

lderivative thereof optionally in association wth a

2 oo e BRI Bl B iaed a method o
met hadcihe apoptodis [ dell8 @xproeding shiRemal prosirvisaliphenotype which comprises
expressi ng aberrant angi ogeni ¢ phenotype which .
conpmitasting sextcals with opaion mare serapewnds o4 thedeaula fDar a pharmaceutically
th eagcg{atggfeasa{t Io}' aivative tﬂi?ér&?f%‘f)%ﬁﬁﬂ} {nVassociation with a carrier or excipient. iy
20
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.
25
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.

30
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acceptable salt or derivative thereof optionally in
association with a carrier or excipient. 30 WO

R0 408693 PCT/ AU2003/ 001446 -7 | n accor danRETAAEIN3/001446
anot her aspect of the present invention there is

provided a nethod for the treatnent, prevention or
amel i oration of cancer in a mammal which nethod

conprises the step of bringing a conpound of fornula

(1) or a pharmaceutically accept-abte salt or

derivative thereof into contact with cancerous tissue

in a mmmal that is suffering froma 5 tunour, such

tha, a@&ﬁlge{ngé With MGt Q%%Sfﬁfthé‘pﬁ_@élﬂ iAAEEN Bidke isipsuided a method for
is retarded or arrested. According to another aspect .
of théepmest preventicrariamreliorasios of sannepin awgmmal which gethod comprises

one, or e conpounds o r : or
ondht el prasiig b Spesitat Sty () bk b gfpiceutically acocptable sal

i N daRatiRnuéRst itEodttact wilidiafiedreu tissas inf eatned thme it suffering from a
of a disease or disorder. 10 Accordjng to another ded ested
%15 pumoun sughbatneoplantic develapmeghin 3t GADCLIOPS HYFUg dgrelggced or arrested.
agent for the treatnent, prophylaxis or anelioration,

of a di sease or disorder which agent conprises one or

O RcdoRding W amtiek afpctvf the presertrinventiba thxme sprovided the use of one or
acceptable salt or derivativ thereof. 15 According, . ..

to Igﬂ@tqqg‘qpoggwtfomulgﬁ}a o,gp@ﬁ@tmacre . Fi%??pf%i‘? %aqﬁ cg%envatwe thereof
pr Q\ﬁ'tﬂ‘?ﬁaﬁxﬂ&ﬁk@‘ﬁqﬁé&ie@?m ?61'"?19 flbhthfent ¥Hd §idcse GPHisORIE:.

one Of nore conpounds o ornmula (lI) or a

1pharmaceutically acceptable salt or derivative
t hereof .in association

i.th one .or nor har na [
car freording to anothes gspect ﬁﬁ%‘e PrEsFRtd V%'&Pg%“gﬁ AR n’?éa a'g 8§eﬂt for the
Ac . i i £ OF 8izbrden Whidh @ent comprises one
b e R
condranere compoundsraffernmilah) ond phasimacoutinally acgeptable galt or derivative
phar macguti cally acceptable salt or derivative
t helb&f5P 25 | n a particularly preferred enbodi ment the
1@m nat ed conpounds of the present invention exhibit

the follow ng therapeutic activities; . . ical
According to another aspect of the present invention there is provided a pharmaceutic

" 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.

20
According to another aspect of the present invention there is provided a drink or food-stuff,

which contains one or more compounds of fofmula (I) or a pharmaceutically acceptable

salt or derivative thereof.

25 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
30 3. Prevention of cancer onset and proliferation via specific S'alphareductase inhibition

4. Anti-inflammatory effects.



Direct anticancer function via signal transduction
W{EI biti on cell cycle regulation and apoptosis
DB 2 Prevention of cancer onset and FCT/AU203/001446

proli ferat| on via COX inhibition 30 3. Prevention of

cancer onset and proliferation via specific

5' al phareductase inhibition 4. Anti-inflamatory

effects. WD 2004/ 039793 PCT/ AU2003/ 001446 -8 These

and ot her aspects of the inventioh will becone evident

fromthe description and clains which follow,

together with the acconpanying drawi ngs. 5 Throughout

thi s specifi cati on and the clains which follow, unless
h%Q@&Iﬁi: S'f thQ 51{11%[1 %rf' «ill ﬁ&%m%ﬂien? ﬁ'HH{ thé* ﬁescnptlon and
var| | ons conpri ses conpri

WI Idlmmbevmmﬂﬁllewm‘eﬂﬁrwimlme id&empmq}m@dmmmgs a st at ed

i nteger or step or group of integers or steps . but not

the exclusion of any other integer or step or group of

L} nt‘ﬂ%@ﬁg‘ﬁoﬁ{ thfsts?Q&ﬁch%nBc{dd%c Haifd Mfﬁ:h? ltﬁ@ ME%S ﬁié?dé}ilﬁ‘e?ct requires

represents cytotoxicity curves
Cp dmthe3wmgaiha sitord éd:can;trmb" tamdwanhmmsuch_mmpasas!r ©r é{mjnpnsmg" will

B ag&nggrsy%%g)ﬁig!gﬁy@ea o&gﬁ a sga%ij Lol LNCaP Gtﬁgmtegcrs or steps
3 Ipubadeihé B 1ustbh 6 :Shy &héﬁ%ﬁ&ed?ts&pto? %rdd?JBffihﬁeg&B of Eteps

testosterone 1 nduced"LNCaP proliferation by Cp
(Graph A), and de 2 and Cpd. 3 (Graph B). Fig. 3

epj.e ts .a | ion profile of
1({ eg{"é@ﬁg‘%ﬂBH? Elbedle"m P proliferation for Cpd. 1,
Cpd. 2 and Cpd. 3. 25 Fig. 4 represents the inhibition

of COS (PGE 3) and thronboxane synthase (TBXZ)
ac tHig4 k sepregertp eytotoxiaifydurves fanlCb d. and Gidg 3 against selected tumor lines

" RS St A% 8 o S RRMGM ( d6- acetone) of Cpd.

15 Graph A Cpd. 1/LNCaP
Graph B Cpd. 1/DU145
Graph C Cpd. 3/ LNCaP
Graph D Cpd. 3 / NCI-H460

20  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.

25 |
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.
30
Fig. 6 represents the 'H n.m.r. spectrum {d3-acetonitrile) of Cpd. 2.



30 Fig. 6 represents the 1H n.mr. spectrum
(d3-acetonitrile) of Cpd. 2. WO 2004/ 039793
MAT200WRB0%Y 001446 -9 Fig. 7 represents the 1HPRCTAU2003/001446
spectrum (d3-acetonitrile) of Cpd. 3. Detailed
Description of the Invention 5 The arninated conpounds
of the present invention are based on isoflavone
conmpounds and derivatives thereof. The term

"i sof | avone" as used herein is tdbe taken broadly to
i nclude ring-fused benzopyran nol ecul es having a
pendent phenyl group fromthe pyran ring based on a
1, 2Fig] phproskits BRAMEN $1/S bFdPruil (d3-ackbRitGlep6 5€5d. .
conmpounds generally referred to as 10 isofl avones,

i sof | avenes, isoflavans, isoflavanones, i sof | avanol s
and the Iike are generically referred to herein as

i sof | avones, isoflavone derivatives or isoflavonoid

o | Betailed Desck iptivaoidhe Phvedtionvat i ves. The term "al kyl "
is taken to include straight chain, branched chain and
yclic (in thHhe case 15 of 5 carbons or greater)

t _ f
;?e é’?‘%@ﬁ?@ F%W o e (Présggﬁng tfoﬂra%’ Qa.%ﬁ %Eﬁsof{aﬁmlxe compounds and
et hdetivatives rﬂ}dreoﬂ Shptexpy Yisofbaybiyd", aslusabhﬁrym is sebd)takgﬂ broadly to include
o 1ne bt herbas iR Bolkculs Hanig ametds phersd Rjrup e gy pyran ring based
or df pm?bﬁeny Epcﬁ:aﬁé gyétefﬂr PHis m%ycl&g&é %hhﬁbuﬁ@s %enerally referred to as

substituted by o more  of fluorine
IQ)r dsiflarondsoiipfiavenes ridndlayhns, BoflShnahdsoisplavamolsdnd the like are generically

r% elg:iff}/ gam e i %ﬂhaﬁgn%a%ﬁ#épé dﬁ?\éqn(y)g?, pr isoflavonoid molecules,

Cl-c@ﬂTpg{lﬂf@gf deﬁoitf%g‘oxy, Cl-C4- al kyl -carbonyl oxy, C
1 -C4- al kyI thi o, C3-C6-cycloal kyl or phenyl. The term

"al kenyl" is taken to include straight chain, branched

;?21; ta—’n n C,?% n gtngﬁgu‘% %81 gf,g CE%P’SI?}' cjteg am and cyclic (in the case

19r if6roaioys 8r g&aﬁr)cs’aﬁﬁﬁed Zﬁyﬁglﬁﬂﬁs ofy tdﬂ(ﬁéarb&ﬁﬁ@m@nﬁeferably from 1
doubl e bond such as ethen propenyl, 2-prop eng
1- Bif &APoN atoms, gecdiggs methylzzeﬂtml,« Prapyhdedpsenl, butyl isobutyl, secbutyl,

2- met:hyls 2- t
: SQE{&D eb\élgﬁémgg%{%clﬁgﬁy&% dié igl?% p’ferﬁr;és?lﬁ‘glkﬁgﬁ% }sgﬁ&‘é referably methyl,
Thetad,peopi of isoprspyleVheoglkyionanp hah opticndiBibet subﬁttutw by one ot more

one nore. of . fluorine, chlorine, bromne, iodine
p@%}@lpne ehlogine, bromine, 1odine, carboxyl, C;-C.;-alkoxycarbonyl C1-Cq-alkylamino-

20 carbonyl, di-(C;-Cs-alkyl)-amino-carbonyl, hydroxyl, C,-Cs-alkoxy, formyloxy, C;-Cs-
alkyl-carbonyloxy, C,-C;-alkylthio, C;-Cs-cycloalkyl or pheny.

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

25 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, Cj-Cs-
alkoxycarbonyl, C,-C4-alkylamino-carbonyl, di-(C;-Ca-alkyl)-amino-carbonyl, hydroxyl,

30 Cy-Cs-alkoxy, formyloxy, C;-C4-a]]cyl-carbof1yloxy, C,-Cs-alkylthio, C3-Cs-cycloalkyl or

phenyl. |



al koxycar bonyl , Cl1- C4-al kyl am no- car bonyl ,

i - (Cl-C4-al kyl ) -am no-carbonyl, hydroxyl, 30
WO 4@ wRBXky, fornyl oxy, Cl-C4-al kyl -car bonyl oxPCT/AU2003/001446
Cl- 4-al kyl thi o, C3-C6-cycloal kyl or phenyl. WO
2104/ 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 atonms,
preferably 2 to 6 carbon atons, ik at |east one
triple bond such as ethynyl, 1-propynyl, 2-propynyl,
1-butynyl, 2-butynyl, and the like. 5 The al kynyl
group is nore preferably et hynyl, 1-propynyl or

5 B e gy B B rehed ha
O@ﬂlﬂ?ﬁa&ﬂoﬁa ImF%Et)o ég r%%l%gﬁ( rya,!omcﬁcgﬂie% @5{5% ﬁ%}'l?ogﬁﬂr)]rgg, with at least one

carthpreydondfsu&r spethynﬁlk-ﬁ%gghiﬂpzapmﬁ)@ymLMynyl 2-butynyl, and the like.
Cl1- C4- al kyl - car bonyl ox C4-al kylthio
ity graepiis awrwr@ frpably ethymyle 1iprepamyh oy 2-propynyl. The alkynyl
ltI[; glﬁg %ﬁll&?iﬁlgﬂ% pl*t tut%h @g%ﬁx lor #e Hfﬁmdﬁﬁcﬁﬁﬂﬂﬁg%mme, iodine,

one or

hy otrawqul Ci- thJK}mnyhongaﬂ?@hyﬂkylﬁmﬂearbonyl di- (C1-C4-a1ky1) amino-

o kﬂPﬁé’%;Lwl {&ﬁgﬁ':ﬁ ,%gr?é{i%& 2 Hﬁﬁ.{gﬂgcréuqbonyloxy, & -Cs-alkylthio,

fives hshvi- "enbered rings which include at
Ieastf%gye&oxygen(ig Lﬁifur or nitrogen in the ring,
1@hi ch rings may be optionally fused to other aryI or

oy spRent gyl Bt fo ol phenyt tisenst o Saetithvt 2oy phay be optionally

py rsﬁBétﬁ%ﬁ!ed b%ﬁé of H{o@@ml. -CJ&ES?I Oyl )] @nxtqyammn @hibbayl, C,-Cy-
I sopui no purinyl, norphdlinyl, oxazolyl

t hi %&Q;qyyarﬁomm € 0Cy+alkﬂmb¢ﬂw y, nigreralo.t hymi ne, 20
cytosine, uracil, and isoxazolyl. The heteroaromatic
group can be optlonally substituted by one or nore of

13 | UKHel tBign "IeieriryliSis tked Aftludedilicfiembarel axyl kix-mkinbéred rings which
Cl- C4- al koxycar bonyl, Cl-CA-al kyl am no- car bonyl ,

l{!@gd@;.lgasr(gmq oxygencsIdfar pHRijiogem irgthe xipg, which rings may be optionally

CL1hoAbbB ) oPRBM By Y RIBARE R o oo, i,

hettﬁbﬁjﬂ[ midhzalylC fetrabelyh @Maz&iymbeﬁtomﬁm@l Ibgnzothiophenyl, quinolyl,
hydr ogenat ed as desired. 25
isopuinolyl, purinyl, morpholinyl, oxazolyl, thiazolyl, pyrrolyl, xanthinyl, purine, thymlne B

20 cytosine, uracil, and isoxazolyl. The hetéroaromatic group can be optionally substituted by
one or more of fluorine, chlorine, bromine, iodine, carboxyl, nitro, C;-Cs-alkoxycarbonyl,
C,-Cy-alkylamino-carbonyl, di-(C,-Cs-alkyl)-amino-carbonyl, hydroxyl, C;-Cs-alkoxy,
formyloxy, C;-Cs-alkyl-carbonyloxy, C,-C4-alkylthio, C3-Cs-cycloalkyl or phenyl. The
heteroaromatic can be partially or totally hydrogenated as desired.

25 _

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, dibalogenated and up to perhalogenated alkyl groups. Preferred
haloalkyl groups are trifluoromethyl and pentafluoroethyl.

30



The term "hal 0" is taken to include fluoro, chloro,

brono and iodo, preferably fluoro and chloro, nore
paetoes/adorys f | uoro. Reference to for exanple PCT/AU2003/001446
“hal oal kyl"™ wi Il include nonohal ogenat ed,

di hal ogenated and up to perhal ogenat ed al kyl groups.
Preferred hal oal kyl groups are trifluoronethyl and

pent af | uoroet hyl . 30 WD 2004/ 039793 PCT/ AU2003/ 001446

-11 Optionally substituted grouptlare those groups

where one or nore hydrogens have independently been
replaced by hydroxy, alkoxy, acyl, thio, aklyl thio,

CY @ifionallyt sfu@stltﬁfé\i @mups%lri(ﬂl'o@é’fglﬁﬁps wheétke loyik @iidee hjdtbgens have

or carboxy. ﬁfesent i nventors have di scovered a

newdspensiendy bml replaedsbphydsex o 8 lkawyrasyb dhio; aldy] thipe AATY, nitro, amino,
der tlves e Lnven tes to the substitution

Pﬂ n?eedtlaﬂ% ammo % fo Oﬁgzg#q%kgone and i sof | avanone
conpounds by nltrogen based noieties. In partlcular

the am nated isofl avone derivatives relate to i es, od
Shy dha peseny inweatare hatagissvered aAenedassnf molssulesdag on athinat

' i et f
SR BT G e el 8 50 o
R5 idoflhlvdtie anB4soRh8arke/cohipoads( byl nitrRgeh-Bised fidigties. R8pR&icular the
RT a{mncg,te%]isolzgavone deRrjfvaFt\)lzveé relatg\)%o mﬁges hﬁétazones sem?car a%(lmes, azines and
oximes as depicted by the general formulae (IT)-(VIII):

10

7N Iv) V)

15



o

RIBNR3B3 RA NR3 A0 (IV) RI6 RL7 (V) R14 R15 15 WO
2004/ 039793 PCT/ AU2003/ 001446 -12 Re R8 R7 j;- &R R
WERRIO0R2932 R6 , RS If R5 NH O R3 R13 R3 RI3PEINVAY2003/601446
(MI) RBRRT O&RLi /R R6' IRA SSSI RS NN R5 R3
~R4 ~~/ | RBR6 R2ZRL R/ R8 (VIII) 5 wherein RI,

R2, R3, R4, R5i R6, R7 and R8 are independently

hydr ogen, hydroxy, OR9, OC(O R9, OS(O R9, alkyl,
aryl, arylalkyl, thio, alkylthie12brono, chloro or
fluoro, RO is alkyl, fluoroal kyl or arylalkyl, R13,

R14 and R15 are independently hydrogen, am no, cyan,
thio, nitroRgor optionally 10 substitutedrgl kyl,

hal oal kyl ,
substi

10

15

aryl Ry

cyl,

aryl al kyl or al kyl arlyl, or the
y y R7y y o) R

Re ﬁ\ Re ﬁ\
Rs N / = R, Rs  NH / = R,
C[) R3 Rq3 Rs3
Ria (VD (VI

wherein

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

Ry is alkyl, fluoroalkyl or arylalkyl, -

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

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

substituted isoflavonoid ring system, and



)

R15 together with the nitrogen atomto which they are
attached forman optionally substituted cyclic

REP MU or heteroaromatic structure, RL6 anfCR{F2003/001446
are i ndependently hydrogen, am no, cyano, thio, nitro

or optionally substituted al kyl, hal oal kyl, acyl,

aryl, arylalkyl or alkylaryl, or the substituents R16

and 15 R17 taken together with t carbon atomto

whi ch they are attached form an optionally

substituted isoflavonoid ring system and WO

2004/ 039793 PCT/ AU2003/ 001446 13 the draw ng

r epthesispivinge i+ heepresenss pighes aisbele bandoraglavble bandy;

nore preferably they have the foll ow ng substituents
wherein R1 is hydrogen, 5 R2, R3, R5, R6 and R8 are

I ndapespiefdrably Megage the HUewimgsubstSentOwh&rRO, al kyl ,

aryl or arylalkyl, R4 and R7 are independently
hydB@i@yt,lydwnor OC(OR9, RO is nethyl, ethyl, propyl,

IcSORI i ,

B stk o R 8 Lty oty v b COR, B(GS, ko, aylor
i soprybgiyyl, 10 trifluoronethyl or optionally

Sub B nd B s Tdependends Ryt BRn g OOIREhe i ¢ r ogen
at ogtgﬁsommgﬁ Et}}lgpl?%‘o ﬁs%&aﬁ%kl?l?ﬁ'lﬂm%yﬁﬁhﬂon.m l'y

subsfitute ete or heterodaromatic )
st r Bed, ur B¢ MURaacs inddpeadentiyrydpeged cmetbyl, eghyr cerepyl, isopropyl,

1 p: Eﬁ%r&ég%m%ﬁﬁgéy sldﬁgrr!: i; ?upi %hgm: é@fhlﬂfy? rog ﬁrtysl%l’o.rgée substituents R4
t he adREb iR Wit nitidzeadtboRlo Whichiiesy 4r@ afhdRA fdnk bin optionally

the carbon atomto which they are attached form an
opt suhstituted cyslip beteroalkad o beieoaromadic$trHEMEL, syst em  and

t hendrawing.," " represents, either _a,sin

HouBi: baRER e R EREM b i, ot b B Hopfopyt,

f ol rifiongmettiPisdr dptiefidlsy silberitated phenyRlndphtiy @ beesyl, drZhe substituents Rig
R3, R5, R6 and Rs are independently hydrogen, hydroxy, )

16Ro andRy-cpiren tagethestwith the cazbor gtpmto whish; thelesre aashedyform an optionally

hyd El%ﬁtut%ot?ivo%%rfégsystem, and

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

most preferably they have the following substituents whérein
20 R;is hydrogen, ‘
R, R3, Rs, R and Ry are independently hydrogen, hydroxy, ORg, OC(O)Rs or methyl,
R4 and Ry are independently hydroxy, ORg or OC(O)R,,
Ry is methyl,
Ri3  is hydrogen, methyl, ethyl, triflucromethyl, phenyl, chlorophenyl, nitrophenyl,
25 toluyl, naphthyl, benzyl, chiorobenzyl, nitrobenzyl or methylbenzyl,
R14 is hydrogen and R;; is hydrogen, methyl, ethyl, trifluoromethyl, phenyl,
chlorophenyl, nitrophenyl, toluyl, naphthyl, benzyl, chlorobenzyl, nitrobenzyl or
methylbenzyl, or the substituents R4 and R, 5 together with the nitrogen atom to which
they are attached form an optionally substituted cyclic heteroalkyl or heteroaromatic
30 structure,



)

RO is methyl, R13 is hydrogen, nethyl, ethyl,
trifluoronethyl, phenyl, chlorophenyl, nitrophenyl,

X0 29K039793 napht hyl , benzyl, chl orobenzyl, nitrBGEAEN03/0014H6
or met hyl benzyl, R14 is hydrogen and R15 is hydrogen,
methyl, ethyl, trifluoromethyl, phenyl, chlorophenyl,

ni trophenyl, toluyl, naphthyl, benzyl, chlorobenzyl,
nitrobenzyl or nethyl benzyl, or the substituents R14

and R15 together with the nitrogef-atomto which they

are attached forman optionally substituted cyclic

het eroal kyl or heteroaromatic 30 structure, WO

200R{;03 9%R Fare W&éﬂ@m&gmlﬁeﬁm efiyd, tRilfomatethyl, phenyl,
|ndependently hydr ogen,

11 coraPtare g, mi@mmm chigrobagghaiabenzyl or
| .
ot P RBAT. dhéne rilEE e K il REUERY opBhlg PRE B Larth atom to which

t 0 guh_bjn are adatliedtfban aﬂbbﬁﬁnamy@ﬁbﬁtmumﬂl isolflavértay ring eystem, and
ttached forman optionally su stltuted i sof l avonoi d
i t§ gﬁ'ﬂ@ﬁ\ —arfgPIssentea SipglgibeRd: - - - "represents a
singl e bond. Mst preferably the novel am nated
i sofl avonoid of formula (1) are are conmpounds (1) -
( 14Mostspréfetdbbythe nbeltdiifatbDisoflbvorioid of farfhla@l) arkidreHiimpounds (1) -
6 1 h§2 p 2HOOHOO _,NN OHj OHHNHN \ I CH3 3
4 (14)as follows:

10

15



15 WD 2004/ 039793 PCT/ AU2003/ 001446 -15 HOO / HO

NONOH OOH5 HO/ O ,NOH HNG6-"~6 0 -Cl c' 7
MQ004/8393930 HO 0 HO O SN OH SN/ OH HN HN 6NPGT/AB2093/001446
CN 10 WO 2004/ 039793 PCT/ AU2003/ 001446 -16 HO O HO O

SN SN OH H3C OH HO 11 12 CH3 CH3 HO O HO O

=15 -

10



Ove O NH2 M HN OW ,~ 0O 13 14 5 The conpounds
g%a%Fe invention include all salts, such as acid

8RS ts, anionic salts and zwitterioni cPEHAPZN300146
and in particular include pharmaceutically acceptable
salts. Chem cal functional group protection,
deprotection, synthons and ot her techni ques known to
those skilled in the art may be used where appropriate
to aid in the synthesis of the IO“%bnpounds of the
present invention, and their starting materials. The
preferred conpoqus of the present invention algo

i ncl ude HA4_«¢ ives with physio

cl eavabl e | g gfoups that can be cl eay
fromthe is eIV rivative nol ecu

it is attached. e |¢ g groups include acyl

phosphate, 15 sugmate, , te, and preferabl) are
mono-, di- andizger-acyl oxy-substituted conpe#inds,
where one or nore of the pendant hydroxy groups are
protected by an acyl group,4q preferably an acetyl 12
group. Typically acyl oxy substituted isoflavones and
derivatives thereof are readily cleavable to the
correspondinggydroxy substituted compoundgy,l n
addi ti th rQtection of functional,~groyps t he

Y isofla&g%~ q Jg'ss and derivativesaag Q ef esent
i nvention Al by wel | est*{ H
net hods in ¥ bﬁble as descriRed N T
G eene, Protecti 4 in Oganic Synthesi's_lN Jo
Wley & Sons, New For R=198Me WO 2904/ 039793
PCT/ AU2003/ 001446 -17 Most preferred isofl avonpe=@nd
i sof | avanone starting conpoqus contenpl ated for use
in accordance with the inven#ion include 14
f ormononeti n, biochanin, genistein, daidzein and
equol , and functional derivatives, equivalents or
andbegoopouhdsafdhe irSieniidmimcinde afl salts stchbasaoivhadditibn saits, anionic salts

the i,sof |l avone tabalites jnc¢cludjng di hydr.odai dzein,
ot ZRiSH st e parti et elide i eenli A s e able salts.
and derivatives and prodrugs thereof. Chem cal and

functional equivalents of a particular isoflavone _
shéemiend fanstionaltayoep 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

() 10 .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 vive from the isoflavone or
derivative molecule to which if is attached. The leaving groups include acyl, phosphate,

15 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

20  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, Yohn
Wiley & Sons, New York, 1981.



s

nol ecul es exhi biting any one of nore of the functiona
activities of the isoflavone and may 10 be derived
MWOMOHNIPT%0ur ce such as being chem cal | y synt hesimau2003/001446
or identified via screening processes such as natura
product screening. The term "pharmaceutically
acceptable salt"” refers to an organic or inorganic
noi ety that carries a charge and that can be
adni ni stered in association withl% pharnaceuti cal
agent, 15 for exanple, as a counter-cation or
counter-anion in a salt. Pharmaceutically acceptable
cations are known to those of skilled in the art, and
include but are not limted to sodium potassium

c aMsistpreferred dsoflasorg anddseflgvpnane startingeempeinds coptgmplated for use in
SRy AR BopBS5, Bhebl gt idsin

ac equal,and fandtioahlalerivhtivspauitatentnot analogoesthereof OSintikarly important
term "pharmaceutical | y accept ahl eriyvative' or
5+ o PRTPAIRLS fribs woflaverc actpyalies iacluging iy dzpdaidzgin, is- and rans-

CORig BTGRP BB ol

parent conpound or netabolite, or that exhibits

?? hb%.{%ml&ds fﬁla%}qgéﬁgﬁa&#érﬁg & % ﬁ%&ig@@#g%#%%g%hould be understood as
" affRldcled bkIABIting Aty ohB 8f okSoAhe filrRtibreal a8t 86 Rlle isdflavone and may
their broadest con%,ext . In particular, the term

10" t bederined tfrom amesouncs sush @e being chemically synthesised or identified via
is treated until t tal1 'edﬁov r¥t. Accor di ngly,
- { PERTIHERIOCRE ToB 2 BB BYedbr SRt EREne oyt oms or
severity of a particular condition or preventing or

ot herwi se reducing the risk of developing a particular
combe termiphamapgntially ascrptrblessaltrefasio an ptamicay inarganic moiety that

Th r , f. f. .

Pl 0Pl T TR i i flbmacicl agn,

15ac aaegfimple] £ 4 dotintervcatibn oncotinter-agdpdnd saloRhamneltanlly acceptable
of factors, which include  {he specific application,

t heatioas arednginita dhgssof skdlpd i the A otndnelude but a1g not limited to sodium,

co - . J .
CORF AR A5 08, 1 68 el A PluBElafy fsple i are
f okmmwrato(thdserafiskilbinateran, miklénalodd butaremotiimitedtd chlomides acetate,

as .is conventionally practised. See, for exanple,
CotitftenbisHRorgte Aad carbepale.phar macol ogi cal basi s of

sot herapeutics”, 7th

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.

25  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.

30



Edition, (1985). The specific dosage utilised wll

depend upon the condition being treated, the state of

We 2eni0p5et , the route of administration and ot REF/AU2003/001H6
wel | known factors as indicated above. In general, a

daily dose per patient may be in the range of 0.1 ng

to 59; 10 typically fromO0.5 ng to 1 g; preferably
from50 ng to 200 ng. The Iengtu of dosing may range
froma single dose given once € éfy day or two, to

twice or thrice daily doses given over the course of

froma week to many nonths to nmany years as require
deﬂ&nﬁmmgueﬂon&$mnunewenmbyn¢#oﬂﬂnﬂnd@ﬂaWﬂﬂ@hﬂ&ﬂ?ﬁb@ﬁiﬂ3theﬁmeuu°
treated or al]evi

| 1 th
t htmatmplgracgngu}ggp g}eclgyeax}uog O’B}l éi@pend;ugpg)& L rLnggﬂqeorf $i289 which include
%ﬁiﬁcgtlcﬁf Jﬁddaﬁﬁje oP iR pattidifar26fHohd gse'ﬂ5 tlic@:ondmon being
| Vi

the nee nd the professional | udgrrent ds of
thtreqmi ﬂmmadhmﬁadsumstrm@onﬁnd theipenditien eigh pgg ent Compoun S0

S?S“m ni at i OFE%W%%P‘%?%‘@FB%%%%%%@%W i 1%[% eﬁglgalg/ practised.

toS&aP&%x%Pﬁa' Gosdthh® BndGilfilan] M2 aﬁﬁmmgamroysmf&mpeuucs" 7th
di sease | esfons that cannot bhe treat ed

e
anGiidphad 065)orThs spepsfig dosagpglisadayiph d dopeah upia e Songitigp beio treated

| g&eo%gte okﬂ'ﬁtpsaﬁy_ F g}glﬁ% | en%@aﬁfqﬁ]e 2 oﬁ%ﬁ\? factors as

PhaRRafAbbb e h?mﬁ,latdzﬂyﬂoﬁﬂﬁertphaedtm beinthofangnef 0.1 mgto 5 g;
therapeutic _indications_herein SCr i bgg are

10t y pypisally frop: @éan&tp b preferably, ffs 0'mgdo 2005 n e lepgth of dosing may
th ¢ 4
aslealnﬁ% @2{ Qé %lﬁ’glgxﬁé}«' very 1! &) twisd & thiide d4ily doses given

ne or 25 nore
ph a{remﬁ@cﬂurs"a%ﬂ ﬁbn@ b wiekao many mmﬂmapmaa:!yere@m gsirequjred, depending on

d/ t t
?Qﬂwi‘)srevgrﬁfaé?'tfe&pfx@%%ﬁé o Hepsd pxplferiped il Be il Ggplorstood tha
be &'orgapggﬂﬁﬁ:mapg &e@ﬂ% d%%%rre b5 §EhBA bS alljust dr time according

for Ion an not be er| ous to the
15s uly the tindividaalamed ami therprofésianat judigorent afsfis @erson ghmipigfering or

?h L?{‘R%gﬁg'&g e g‘gftl i SH-%&S“ Iﬂ 531515{’5159%%?%%&} %I’WGEH treatments with
mcgl%gg%%gmg chiPb BselQO ¥k sudilisation\6r AikiikafSoFGidonary artery

-19 of the active conpound,
pr dfsemhbsyoﬁsrtbm canisthedrepdeitheny apgioniasty pesurgeLyy d-onger term
compound,

g Do P BTNt bR oG PR §dncgd lestonsin bigh-risk
20{‘"1?%&&?3’ be prepared by any of the well known
e

ni ques of pharmacy consi sting
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
25 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
30 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 yveight
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essentially of adm xi ng the conponents, optionally
i ncl udi ng one or nore accessory 5 ingredients. The
web@smedoxoncentrati on of active conpound in tPHE/APYY3I/001446

conposition will depend on absorption, distribution,
i nactivation, and excretion rates of the drug as well
as other factors known to those of skill in the art.

The formul ati ons of the invention include those

suitable for oral, rectal, ocularl9buccal (for 10

exanpl e, sublingual), parenteral (for exanple,

subcut aneous, intramuscular, intradermal, or
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ining a pre

con term ned anount of the active

c onpthen thetodskiovantodthosewf shilbintheat. as a solution or a
suspensi on i n an aqueous or non-aqueous |iquid; or as
an oil-in-water or water-in-oil emulsion. Such

for fyl ?Jﬂ'gﬁ ioHB ¥ theQniGitiBh GRAIRINEE saitibls Girlohhl, fectal, ocular, buccal (for
met hod of pharmacy which includes the step of Brlnglng

10nt examaple,cubhngual), parenteral (foe example, subicutameous.Juirampscalar, intradermal,

IC% F:jé&rtrgﬁ%i n trmrm% g%ggtl ?gwi nﬁ%&%ﬁ%&gﬁg{l@g n%?ci%ga Sdhinistration via the nose,
for Myuft], Wafifa 8f rédchiftn, A0 A8 idAMnd, flthdvigh isd MBstdnitable route in any given
uni form{1 and intimately adm xing the active conpound

Wi t hass willglepehdomm the metuge anfl severty of dhe epndition; keing Geated and on the nature
bot h..and .t hen, if necessary. .shapi e resulting

mi xPEPg pgﬁl?ﬁiaaé?d%c ‘ioénqogfl?n“%mhn]isf% &élgglg%(g. For exanpl e,

1& tablet may be prepared by conpressing or noulding a

powder or granules containjng the active congou d, ) h
opt Foreulpgonsuitablsfar eyel sdpisisirgtion 51y by Prepghiet il Atserete units, such as
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. SCHPARE. b FonbBY pbRLRACORI G iniGR ARk R Hed dinount of the
suc hctive conpowad;ras arpogrdenot sranvips;ias aabluyioniox eduspensibn an an aqueous or
bi nder, lubricant, inert_diluent, and/or, sur

. ace .
act RYRAEHeSBE HeRifgorasam dikin-WAIST POWates -pil s slonudhformulations may
d hding,o.d ' chi e
208 RS9 90l MR Rl 20 g
200445039 8B theGEli vd2iNMd hd & suitable carrier (which may contain 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
25 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
30 tablets may be made by moulding, in a suitable machine, the powdered compound

moistened with an inert liquid binder.




-20 Formul ati ons suitable for buccal (sublingual)

adm ni stration include | ozenges conprising the active
cvorpwosh7dn a fl avoured base, usually sucrose aP@T/AU2003/0014H6
acaci a or tragacanth; and pastilles conprising the
conpound in an inert base such as gelatin and glycerin

or

sucrose 5 and acaci a. Fornmul ati ons suitable for

" ocular adm nistration include |iquids, gels and creans

conprising the active conpound i420an ocul arly
acceptable carrier or diluent. 10 Conpositions of the
present invention suitable for parenteral
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subcut aneous, intranuscul ar, or intradermal injection.
Sucdracapiar ati ons may 15 conveniently be prepared by
adm xi ng the conmpound with water or a glycine buffer
and rendering the resulting solution sterile and
| s oF@fiutationg buitabke fok ooglar ddmhiaistratidreintmdeliqaids pgels and creams
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suitable for rectal admnistration are preferably .
1pr eCempeitias of tid présent inventirosiitablei fosparéuteral hdminjstgation conveniently
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aerosol, or oil. Carriers which may be used include
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f r iid e Rirditisteded6 3até of @1 enlifintieidd. ar |y from 0.5% to
2% w w. Exanpl es of such conpositions include

cosnetic skin creans.

20

25

Formulations suitable for rectal administration are preferably presented as unit dose

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

30

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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suitable for transdermal adm nistrati on nay be
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intimate contact with the epiderm s of the recipient
for a prolonged period of tinme. Such patches suitably
contain the active conpound as an optionally 5
buf f ered aqueous sol ution of, for exanple, 0.1 Mto
0.2 Mconcentration with respect~¥o the said active
conpound. See for exanple Brown, L., et al. (1998).
Formul ati ons suitable for transdernal adm ni stration
may al so be delivered by iontophoresis (see for
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spray composition may further  conprise a
pharmaceutically acceptable propel | ant such as carbon
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FogmaéﬁVdﬂﬂﬁaﬁeﬁnS cont ai ni ng conmpounds of the
i nvention can be readily prepared according to
standard practices. 25 Therapeutic nethods, uses and

co @Bﬂflh 'ﬁh&[}sﬁ ¢ 26 ihRAla 1]%1{%&% ﬁE GélivePll 4 %ﬁﬁ‘?ﬁﬁnﬁésmon in the form

ani ma udi ng manmra as conpani
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setting (such as fish, crustaceans and shell fi sh})l

an@ht ketivel dompoBBdi/¥hag b praELEAds tRCbiAIFFos] goffesech as being added to,

admixed into, coated, combined or otherwise added to a food stuff. The term food stuff is
20  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.

25 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.
30
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WO 8B ered with other active materials thaPCHAU2003/001446
not inpair the desired action, or with materials that

suppl enent the desired action, such as anti biotics,
antifungals, antiinflanmatories, or antiviral

conmpounds. The active agent can conprise 5 two or nore

i sof | avones or derivatives thereo?2rn conbination or
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10ni bloglksre suchcasipropsanelobderhutalolcansilgbetalol. sThe ampaungde can also be
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cumul ative or synergistic effect is desired. The

i sof l avone and i sof | avanone conpounds for use in the
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i sof | avone éxtract 'is obtained from chickpea,
Ientrls beans, red clover or subterranean cIover

nd the like. 30 Is ext.r be \
© PP Boftpnt A6 1dof Bearone cOBEmARTEL S frsfiiieg 3ipthotio methods of
FOfthe 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

25 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.

30 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



exanpl e, suitable isoflavone extracts nmay be prepared

by wat er/organi c sol vent extracti on WO 2004/ 039793
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be appreciated that an isoflavone extract nay be

prepared fromany single tissue of a single species

of plant or a conbination of two or nore different

tissues thereof. Simlarly, an exiract may be prepared
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SOloy@Rlinutéd ¥r SHAPREA fitS MY B piddes, Paffially Wofintinutedv€ Bhopped into smaller
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butidiehi aditpratRdin®int, TR0 dffvdtdr to Stdinicsddvept urglbe generally in the
ethyl acetate, glycidol, glycerol dihydroxyacetone

. ( r
ac eangeaf 1:1670i18Haatdmey, dongrample coumriee eqial prpportions of water and

m xture ne G} ud Al c ' .
e
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from undi ssol yed pl ant teri.al and _the organi
sofEtFe E@mf&@ A RIRYHE %&?‘gﬁeﬁ ispflayope $1§?°£f‘ffs to the aglycone form.
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b ERBPRHEF Hrisatioy B4 DUNESLPe s Sp et ek pt GomnRient extaction
ac BREAR theifL foufhdurs at 90°C. The extract 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
25  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
30 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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contain small amounts of oil which include isoflavones

in their aglycone form(referred to herein as
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Cellular function
All cellular functions are under the control of a myriad of signals deriving from either

25  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

30 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 fonctioning of cells,

-
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E?éslsxﬁriﬁventlag cells need to be continuously
Ivating pro-survival signal transduction
rrechanlsrrs Pro- survival mechanisns act at two main

| evel s - those tgat actively pronote survival and

t hdseCel _ LV y suppress cell death (apoptosis).

Pr g ﬁ{ﬁei’ {0/ WIntiHRE RARINE S, ity th% aﬁﬂﬂgﬁd reBportli fofspesiplized functions,
signal transduction processes hat ultimately

2(c alaskks naedmo;bc ceritirmously actévatingprerewaivahpigaal transductmn mechanisms. Pro-

end wa Hm%&:ﬁ rrgstrgét%t &% lnatsn %¥él¥almose that actively promote survival and

h

those that actively suppress cell death (apoptosis).

Pro-survival mechanisms involve a number of different signal transduction processes that
25 ultimately cause transcription of certain genes whose end-products promote cell survival.
These different prdcesses involve, but are limited to, such molecular targets as MEK, ERK,
and NF«xB. 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-

30 phosphate is an important stimulator of pro-survival mechanisms and is over-expressed in



These different processes involve, but are limted to,

such nol ecul ar targets as MEK, ERK, and NFi cB.

PHRAWRAAI78? has been found to operate across a PERGEI2003/001446
of these processes. One in particular by way of

exanpl e is the enzynme, sphingosi ne ki nase. Sphingosine

ki nase phosphoryl ates the substrate, sphingosine, to

sphi ngosi ne- 1- phosphat e. Sphingogine-l 30 phosphate is

an inportant stinulator of pro-sgrvival mechani snms and

IS over-expressed in WO 2004/ 039793 PCT/ AU2003/ 001446

-26 a range of disease states characterized b

i ncrrengeef dispasgestatey chfracterided by'[tmemd fengewity oi[ cells. The aminated
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of mechanisns as follows. 5 (a) One such mschanlsm
i nvol ves receptors known as_ 'death receptors These
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|C':11I:‘ L)\ljgal(gﬂg%f I‘S%%ﬁnglg(lg n SO ﬂgﬁoc%ﬂ ngﬁtpr 0] I ns S&ljl%f’-]h epégn‘s' These
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found to block the production of Cflip, sQ .doi

promot i ng BerEAllyas purpressed thzoughdh w;odﬂ%q%t} bigcking proléips such as C-
' nvoI ves thg, %'afﬁ%dt 158fla\ga‘i'18 k biiGesHATY BBSh f&'ﬁﬁ?ﬂb block the

caspase cé ac vate se enzynes autolyse
t h e cell. iﬂmduammsﬁ@dhp,lm e Hamgnmomodag itheeddattesf dellse

eenfo tou ulLate t ctivity of.cas
(f)c) Anot E §o0, iRy e §§ actiy ?‘b?fﬂ}'?tegf‘ cenzymesknownas

m t ochondr ; 4,h @AANAG dcBivatEe, thede@pbdhd &/fheicel1SThe aminated
pro- deat h Jf.’%gtor The gm nat ed 1 sof | avoﬂlé(Tq
derivati versoﬂa@mad/éerbaames‘hwn&teemfopnd e up-regudate the activity of caspases.

di sruptian,throu di r ect npvel ..ef f
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derivatives are able to induce cell death in a

1&onpr ehenshw !rmnrfennd/ rapromuiersech disruptipn dhrepgh a direct and novel effect
pat hways. bi Li.ty of a single conmpound to have
such broad % 'g?]% %t ary effects is novel. But of
consi derabl e surprise is the finding that the am nated
i sof | avonoi d derivatives exert such pro-death effects

i n Ineanchersgen frem the @heye deppraptians that therasineted frofleyeRpid derivatives are
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20 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

25 effect on these regulatory processes. Cells that display abnormal activity of these

regulatory processes include but are not limited to cells involved in such discase states as
cancer, cardiovascular disease, autoimmune diseases, and diseases with immunological,

inflammatory or hyperproliferative components.



25 effect on these regul atory processes. Cells that

di spl ay abnormal activity of these regulatory
pyocessas9s ncl ude but are not limted to cells PCT/AU2003/001446
i nvol ved in such di sease states as cancer

car di ovascul ar di sease, autoi nmune di seases, and

di seases with imunol ogical, inflammtory or
hyperproliferative conmponents. WD 2(4)4/039793
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abnor ma

cell's expressin prosurviving phenotype or o
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wel | understood.that .the ability of a cel O mgrate
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fundanmental to health and di sease. Sphi ngosi ne ki nase

and matrix- 20 netal |l oproteases are key regul ators of
t hiTheianpoatedisoflawinoid darivatives sufprisingly inhibgtithe 3 above enzyme systems,
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Angi ogenesis 25 The ability to form new bl ood vessel s

is well known to be a key event underlying many

3. Cell migration
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-
20 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

25 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.

30 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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| Mpgighifieantlipadt@hhe pfodactiorosf stdroidimmdhes iaclidingranticogens, estrogens
reproductive tissues including the breast, ov;kﬁ . . .
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and other drugs influence those activities.

Moreover, it is highly surprising and novel to find that these compounds can cause a

25 human breast cancer cell to undergo apoptosis and die, also can have such diverse effects
as antagonising hypertension, redressing the immunoiogical and inflammatory imbalance
underlying inflammatory bowel disease, reversing Type 1 diabetes, and reversing male

pattern baldness.




25 human breast cancer cell to undergo apoptosis and

di e, also can have such diverse effects as
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i nfl ammat ory bowel disease, reversing Type 1 diabetes,

and reversing male pattern bal dness. WO 2004/ 039793

PCT/ AU2003/ 001446 -29 It can readily be seen that the

am nat ed i sof | avonoi d derivative$9f the present

i nvention would have particular relevance in the
prevention and treatnent of various di sease states
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apPoOQfilas %T%hg%nal m gration patterns
(et ast a3|9§] ese include: 1. all forms of cancer
(pre-nulignant, benign and malignant) in all tissues

co nBﬁﬁél%Bllet ﬁl‘éi‘ﬁlo fa drﬁnc@ifona ﬁ:@ﬁcﬁ{d ztb'ih%hﬁﬂ)ﬁu tion patterns
i ncTudi ng rmte 0 radiotherapy an

cheﬁmﬁﬁ@mby, 2 papul onodul ar skin | esions including
but not I ll@Ft ed to sarcoidosis, angiosarcons,
Kap]c;l% toma, Fabry's Disease 15 3. papul osquanous

skin | esi,ons thldfdufichr Pt glignbiTblifigh il BAlphas) Ml tissues of the
Bowen's Disease, and Reiter's Di sease;
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15 3. papulosquamous skin lesmns mcludmg but not limited to psoriasis, Bowen's

Disease, and Reiter's Disease;

4. proliferative disorders of bone marrow including but not limited to
megaloblastic disease, myelodysplastic syndromes, polycythemia vera,
thrombocytosis and myelofibrosis;

20 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
25 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.

30 C. Diseases and disorders associated with abnormal inflammatory/immunological

réspomnses



25 These include: 1. diseases and disorders associ ated
wi t h abnormal angi ogenesis affecting any tissue
WORMNR/BHE3 body i ncluding but not limted to  PCT/AU2003/001446
netastatic cancers, psoriasis, hemangi omas and

tel angi ectasia. 30 C. Diseases and disorders

associ ated wi th abnormal i nflammatory/i nmunol ogi ca
responses WO 2104/ 039793 PCT/ AU2003/ 001446 -30- These
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15 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 includin

depressed response to growth signals and increased rates of cell death ﬁ
20 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
25 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;

30 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 nieyele reguintionging apeptosis induction, antiangiogenesis (MMP inhibition), signal

transduction perturbation (receptor protein tyrosine kinase inhibitor), COX inhibition, 5'-

20  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:

25 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-
30 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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Recent evidence infers that cancer initiation and progression may be facilitated via the
excess production of prostaglandens in inflamed tissue (Vainio, 2001). Cyclooxygenases

25 (COX) catatyse 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

30 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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cancer initiation and progression may be facilitated
rédiRtio ¥ESStaPlafditis {ia@ORL2, m@a{mkﬂﬁd&ﬁglog&msxs and prevent
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|
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15U bﬁbﬁfﬁ)ﬁaﬂe@ynﬁ@é SHPZQOBSsubpors gk tHinglass cﬁ‘&n&lecule has therapeutic
ei cosanaoi ds. ardl ess of the COX isotype (COX 1 and

CORPPIjcalips &5 argN§ (PGH2) is the main 10
intermediate of this reaction and it is the conmmon
precursor for downstream prostanoid production (PGE2,
PGThe amebnfidd\B) further illhstrgad enthedbllofing nbadimitige fixampies and
denonstrate anti- inflanmtory activity can be

Y as eeccapppnyingdiawings.ng t he conpound's ability to

N ag Nhibit PG and TX synthesis in screening assays. The

“prelimnary data presented in the Exanples which
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and their ability to inhibit both

1. Imine synthesis

25

2. Hydrazone synthesis
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15 thronboxane synt hase and COX support that this

cl ass of nolecule has therapeutic application as an

N8 280403 E3 nvention is further illustrated by tPEI/AU2003/001446
followi ng non-limting Exanples and acconpanying

draw ngs. 20 Exanple 1- Ceneral Synthetic Methods 1.

Imne synthesis OO / NH2R O/N 25 R 2. Hydrazone

synt hesi s WD 2004/ 039793 PCT/ AU2003/ 001446 -34 OO /

| H2N-NR2 / ON R2N 3. Senicarbi%one synthesis O0 O

\' 1 1\ HZNNNR2 \ i \ O/NI1 / HN R2N ~O 5 4.

Azi ne synthesis , NH2

O
: H,N—NR
! e e i

4. Azine synthesis

4.1 Azine dimer synthesis

0
; HoN—NH,
2x _—

10



)

NORRCI~I1 N RAR 4.1 Azine dimer synthesis OO
H2ZN-NH2 aN 2x O/ I N i 10 0O WD 20041939793 - 35-

MY 2PBI0%Y 001446 5. Oxine synthesis O O \ ( RCHANGR3M001446
i Ol / ~N1 R 5 6. Amine synthesis (Reductive) OO

NHR2 H2/Raney N Ol / A R R 10 In the above general

nmet hods, the structures naybe optionally substituted

with the desired substituents, gr synt hons or

derivatives thereof. The reactivé®ani ne conmpounds may

be

5. Oxime synthesis

NHR,

—————-

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 saits 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, 20% |
dichloromethane), yielding between 40% and 60% of the product.



present as, for exanple, their hydrochloride salts and

the reactions performed in the presence of a base
WRPO0HE39IOHi um acetate, or as appropriate as  PCT/AU2003/001146
determined by a skilled synthetic chem st. 15

Synthesis Di hydrodaidzein (1 nmol) was refluxed with

3 nol e equival ents of the phenyl hydrazi ne

hydrochl oride and 3 nole eqU|valﬁgts of* sodi um acet ate

(246 mmol) in 4 mM of nethano

6 hours. 20 The

solution was filtered and the nethanol renoved under
reduced pressure. The product was then purified by
silica gel colum chromatography (10% ether, 90%

di chl oronet hang), yiel ding between 40% and 60% of the

pr ARG 4039793 PCT/ AU20i33/ 001446 -36 ACO O H
HZN \ +R OACHOO)HZN d. 1 R=H
d, 5 R=H H NMVR:

7.088(d), 6.76@(n),

d6- acet one) 8046( 018(5') 7.5%69@), 7.194(1).

(d of d), 6. Z@Z(d), 4.400(d

of d), 4 3165(d of d)>*%. 188¢s)
HO
[ —
Cpd.1 R=H _
Cpd. 2 R =p-NO, |
Cpd. 3 R =p-CH, Le

10

15

20

R=H

H-NMR: (d6-acetone) 8.046(s), 8.018(s), 7.787(s), 7.194(), 7.088(d), 6.762(m), 6.542(d of

d), 6.292(d), 4.400(d of ), 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)
CI-MS (+): 298

R =p-CH;

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 d), 6.285(d), 4.388(d of d), 4.321(d of ), 4.180(s), 2.220(s)

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

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




Cl-M5 (+): 256 10 R =p-NO2 H- NMR (d3-acetonitrile)
8.685(s), 8.638(s), 8.239(d), 8.079(d), 7.247(t),
TWO28049397936. 817(d of d), 6.60(d), 6.646(d), 6.FEF(A2003/00146
of d), 4.546(d), 4.392(d), 4.309(s) Cl-M5 (+): 298 15
R =p-CH HNVR (d3-acetonitrile) 8.028(s), 7.999(s),
7.689(s), 7.085(d), 7.000(d), 6.45(d), 6.529(d of d),
6.285(d), 4.388(d of d), 4.321(q3?ﬁ d), 4.180(s),
2.220(s) C-M5(+): 361, 344, 256720 In a simlar way,

t he benzyl substituted conmpound 4, chloro phenyl
substituted conpounds WO 20114/039793
PCTH-RL P06l @omensd 9 ap¢ cyang, copypopad 1@ Ssprlsrireraid:
cyano conpound 10 were al so prepared. The dineric
compound 5 was prepared by standard azine synthesis. 5

ReatThd difhedic cOinbyatidosi aiagpeepared byrtandjrdvizine syathiesib.ani ne
(3 mmol) afforded the nethyl imne conpound 11. In a
simlar way the hydroxy imne 12 was al so prepared

i t I ' ' iPwid ' ' kded the methyl
15" Ressb oP i AR EY b PRI o RAReTS FRRCD Ao tho methy
Ni ) inviné boripaund 1dc dh iacimildrywhyi the hydmxyimihedd waswsdprgpared with
gaveﬁ{r‘?e N-acetyl derivative 14 in near quantitative

yei PYIOXKlaiCe 2 - Methods 15 Cel |l cytotoxicity

anal ysis: The nethod of Alley et al. (1988) was

followed. Briefly, prior to cytotoxicity screening a .
gr oiwylation eftheasinpodesivetive bifroorthe seductivmaspmalion anyrgonia/Hy/Raney

e reened to deterni.ne owt.h . Kkinetc i gt :
1B 5 RS o R BE R i bR AR orvaiv 141
dayﬁearqﬁgﬂtme%gﬂg_orres‘pondi ng lag tine. Spent culture
medi umwas aspirated froma sub-confluent adherent

nonol ayer culture (T-75), the cells trypsinised and
resuspended in a m ni nal :

Exaﬁlple 2 - Methods

15
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

20 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

25  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 pul) was added to solublise cells and the reduced
formazan, Absorbance was then read on a SpectraMax plate reader at 570nm and viable

30 cells in treated plates were expressed as a percentage of cells in control plates.




vol une of culture nmedium After counting cells, a
96-wel | plate was seeded at an appropriate density
WM@20AP3NTH yi el d optimal growt h parameters and PHEAU2003/001416
plate was then incubated at 37C under 5% C02. After
the pre-determned lag-tinme the plate was treated 25
with either vehicle (negative control) or serial
dilutions of the test conpound gjr pared in culture
medi um and then incubated for Urther five days.
MIT (0.5 ng/m ) prepared in PBS was added to all
wel |l s and i ncubated at 37C for - 3hr. Spent nedi um was
then carefully aspirated and DMSO (150 |) was added

to sQl ubl j cells.and the reduced formazan.
8’6’5 E’i‘gﬁig‘)‘lﬂ@we’fead on a SpectraMax plate reader
at TR Qﬁmoaraﬁ* Qi %QimlnhmgzP bhENegH-Qushétes. (199%) was followed.

expressed as a gercent age of cells in contrql Ioat es. d
vxmzeﬂwl@gga@@el wmzlous d GORBYE supplementad wathctd% fetal calf serum an

di
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y aspirated fromall plates
andoﬁcbmnatroapjfd)MSﬁx).d Teg platewerertteaﬁﬂmmdewmd iahpyg; only serial dilutions

ei ther test osterone ive contro
te gP tggttt‘@mmgn SHTgRAr fx& Haag.?@m nge(tf) ﬁ% Eggwn FAtons clPtest compound were
Copfidseh baad OYIQHélPl‘, ﬁ%l&@é‘%ﬂe% dbtefthineg %Uthé&ieﬂﬁ:@totomlty analysis

concentration of | ates were treated as
15d eﬂmtholde eection wby veoind. yhes'@pucanc@mmn wsed in ghe LNGaP proliferation assay was

tgﬁa?lgs%ﬁsp@g%égg@%no{%/l \Iglélﬁ Bglgseiirgpéppgﬁpﬁggfoqwg’nﬁable along the
C%ﬁbtb‘ﬁditbftc‘{m&f Offii4 Sordenteigicdl wasthdsdntotehsure ¢hdt any inhibition of
cytotoxicity analysis 15 nethods section abqve
thprqlﬁgammd%whe testagentwesdus tiheingy m ef 5ARAnd not due to
d
e D i e s s

ZOCybﬂr&iﬁn@hﬁsy Onliaye 5 ahligsthe pmeﬁstfonbwem onvElsy 2 vaseepeated for all plates.

ensure that any inhibition of proli ion i
by Oniiaytld Spenigasdia was a»my@tftdoﬁ?lnélhw{%? deYFfs %ﬁﬁégeﬁﬂy with PBS
an %dﬁﬁi), g’b‘fmﬁ]ged 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.

25
Thromboxane synthase and COX inhibition screening assays:
Human buffy coats were obtained from the Red Cross Blood Bank. Buffy coat (50 ml)
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

30 (MNC) layer was removed and washed with PBS and monocyte enriched cells were
prepared from MNC by counter-current centrifugal elutriation. Monocytes were then



direct killing of the cells. It is inportant not to

di sturb cell nonol ayer during the addition 20 of
WOA04638T93. On days 5 and 8 the process fol | owdgTAI2003/001446
day 2 was repeated for all plates. On day 11 spent

media was aspirated fromall wells, cells were washed
gently with PBS (S0011), trypsinised and the cells in

each wel |l counted using a haenocytoneter. The average

cell count and standard devi ati'otf was cal cul ated and

the result expressed as the % inhibition of
testosterone-induced proliferation in conparison w 6
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fa@ﬁn&h%%ﬁb@){arfefbﬂdﬂmﬁ,tﬁsr&ﬁmﬁmw radighhmunoassay. Because -
eI triation. Monocytes were then WO 2004/ 039793 PCT/ﬁ\.i:!2 was
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et e 10 St e

WI RBsdIE RRSCOKpRsEsEl ashednne SBOn=31 ANOV Aifohewed By bﬁewm-Keuls multiple

M After the 30 mn prelncubalon acteri al trol values.
10/ | pomparisontishavasiised to peming difisenses petpgemdoses fmd fitg control value

cells were incubated for a further 18h at 37 in 5%

C02. 5 After centrifugation, cell-free supernatants

we Cetdidagity fnatysizdl and assayed for either

tagl andi t hr qnb duct
by Cpdld mﬁ% SRS R S Ly Py | e
UG - g%e cdulder RIS BINCAYSHidIHYS145 B0 AuCindIB; Table 1.)
TXAZ, rreas

For each dose (0,
151 neudighilp bettewéCéO s obsareal dgainst ﬂ]glandmen-lndw et prgstate cancer line

NNl R0 A0 pie Sona e i INGAP B2 T st s ppdrosen

exa f NiRR-26 AN GRmStscdhdelvoe aﬂstrmé other cell lines tested.
?&Bgﬁsl%@h?g%%%%t?qgnaﬁm Cpd. iangg d.

ex Rile Catl 1n6périnalso axiub:@qkmederatétapm}yam% (|16 26 uM) (Fig 1C;
AR S g AP o Mr 9 SR 5918 192 00, .
20 had activity against the large cell lung carcinoma line NCI-H460 (13.3 pM) (Fig 1D and
Table 1). Cpd. 3 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).

U\

25 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 $M) (Fig. 2A and B). Taken together these data demonstrate that the

30 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
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10 Table 1. Cytotoxicity conparison of Cpd. 1, Cpd.
angabR®. PReydhydiazorneGaalopir mhiition profibe oﬁteslbﬁe@m)e-mduced LNCaP

LN fdrifibpOsi tive Prostate Ca),

prostate Ca),

NCl -

IVDA-

| un

Ah’ﬁl’ggue IC50 (uM)
Cpd. 1 2.25 ‘ _
Cpd. 2 ND @ 0.035
Cpd. 3 0.68

Inhibition of thromboxane synthase and COX:
Cpd. | 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 comparisoil 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 COxX

Results and D scussi ons

DU145 (AR negative
MB- 468 (ER negative breast Ca) and
H460 (Il arge cell

“



Cell Line u Anal ogue PC3 LNCaP DU 145 NDA- MB- 468

NCl - H460 Avg . St.dev Avg . St.dev Avg . St.dev Avg.
HOPNONTE St.dev C d.1 33.9 2.26 16.2 . 074 1BCHAU2003/001446
2.12 34.9 19.3 27.6 0.60 Cd.2 44.8 3.39 50.9 4.66

46.0 0.74 26.1 1.20 32.7 0.30 Cd.3 27.9 6.43 16.2

3.88 19.1 1.62 22.4 5.52 13.3 1.62 15 Table 2.
Phenyl hydr azone anal ogue inhibitifn profil e of

t est ost erone-i nduced LNCaP prol‘fJr érati on Anal ogue

IC50 uM Cd.1 2.25 Cd.2 ND0.035 Cpd. 3 0.68 20

I nhibition of thronboxane synthase and COX: Cpd. 1 and
Cpdctidtyesuppduits thdt the @hetyitindrazone anabgn@®xlsacxhibit aptivdaeer activity.
assayed at 10 M while Cpd. 2 inhibited this activity

by 77% (Figure 4). Likewi se, 10M Cpd. 1, Cpd. 2 and
Cpépd33 kAd ChH ! PHeid YoBRDRTHRe fioRé Qﬂ@&lv@hﬁnﬁ@anc@ﬂag%ﬂt@ with respect to
60%respect|vel y but their 25 inhibitory effect was
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sy ﬁf&lﬂ&ﬁnaﬂ &aS0pd a2\ Avtiich GHE the 1aazt eﬁwtﬁé andibBud iithe direct cell-killing
scaffold exhibit potential as anti- inflanmmtary

agéssay. Thesexasnltsisbaw that dhenp avervasiations anche peftvites a4 Ameds of action in
agés s
M 8 SRR BOR CFRGRENABGBALPR s, e ity

andiesg Hm&naﬁé&ﬂlamﬁlebmtmhbtﬂc&ﬁ mo&ﬁnﬁx:mwﬂﬂs}class ©prhol&ule has multiple
and Cpd. 1 were found tq be .the nore effective
10an@Pfa-amC§r mtlgnwneiﬁf-?véélﬁast tot‘%‘“{”{t Huep &rw&wthase suggests a role in
hh% Liidy, however, they were |ess effective at
iting test ost erone 5 i nduced proliferation. The
rmst ef fective anal ogue inhibiting

t est ost ergne-i nduced
% e ?nventqon has%een described herein, with reference to certain preferred embodiments,

U!

in order to enable the reader to practice the invention without undue experimentation.

15 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.

20
The entire disclosures of all applications, patents and publications, cited hcrein,_ if any, are

hereby incorporated by reference.

Those skilled in the art will appreciate that the invention described herein is susceptible to
25 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.
30
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effective analogue in the direct cell-killing
TREPEI t s show that there are variations on9¢ﬁ3¥n("’3/°‘"446

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 confirnms that this class of_H%Lecule has multiple
10 anti-cancer applications and their ability to

i nhibit thronboxane synthase suggests a role in
anti-inflanmation. The .inventig has.beeq@g% Cr.,i

be
hefl’éﬁeﬁgfewnpﬁtor@m@g ip gug gpec Cﬁtl?}} ot ould nogbe taken as, an
e
o ngl?:}c%g@cﬁ%enlt hgmﬂr fieh Jf%uﬁ%%@&?thghﬁmf FasiGt foPms Pan of the common

erftion wt t undue eXxperinentation.
15 geereMatowledgeen siorfidid of emleavalirnary skill in the art
wi Il readily recognise that many of the conponents

and paraneters may be varied or nodified to a certain
extent without departing fromthe scope of the

i nvention. Furthernore, titles, -headings, or the |ike
are provided to enhance the reader's conprehension of
t his docunment, and should not be read 20 as limting
the scope of the present invention. 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

i ncludes all of the steps, features, conpositions and
conmpounds referred to or indicated in this
specification individually or collectively, and any
and all conbinations of any two or nore of said steps
or features. 30 WD 2004/ 039793 PCT/ AU2003/ 001446 -42
The reference to any prior art in this specification
is not, and shoul d not be taken as, an acknow edgnent
or any form of suggestion that that prior art forns
part of the common general knowl.-edge in the field of
endeavour. 1 ~
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Z is R13, NR14R15, NRI 3CONR14R15, N=CR16R17 or OR13,
R13, Rl14 and R15 are independently hydrogen, am no,
nitro, cyano, or optionally substituted al kyl,
hal oal kyl, acyl, aryl, heteroaryl, arylalkyl or

al kylaryl, or the substituents R14 and R15 together
wWth the nitrogen atomto whigh they are attached form
an optionally substituted cyclic heteroal kyl or

het eroaromatic structure, and R16 and R17 are

i ndependent |y hydrogen, am no, nitro, cyano, or
optionally substituted alkyl, haloal kyl, acyl, aryl,
het eroaryl, arylal kyl or alkylaryl, or the

8¥fislsi tuents R16 and R17 taken together with the
carbon atomto which they are attached form an

bpt i oAatompoyndef thegereral fepnnlaybhoi d ring system -46-
or when X is NR12, the substituent Rl2 may be a bond
such that R8 and X together with the carbon atons to
whi ch they are attacR@d formone of the foll ow ng
structures: R8 Rs :7 "‘8:7$i :rccl, RS RS NR5 N
Zzz where Yis R A~z Mand wherein RL, R2, R3,
R4, R5, R6, R7, RS ¢ as deﬁ%ned above, and the
draw ng represents A ¢ Hond or a dBubl e
bond and when iRe is § si N/NZ >-N. 1~ Z bond

the draw ng represeng N [
phar maceutically acceptabl e salAs™ andRgderi vatives
thereof wth the provi €o thatRsconpounds of the
formula x o

wherein

R;, Ry, Rs, Ry, Rs, R, R and Ry are independently hydrogen, hiydroxy, ORg, OC(O)H,
OC(0)Rs, OS(O)Rs, OSi(R10)3, C(O)R11, CO2R12, alkyl, haloalkyl, aryl, arylalkyl,
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 heteroalkyl, aryl or heteroaryl structure,

Ry is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

Rio  is independently hydrogen, alkyl or aryl,

R, ishydrogen, alkyl, aryl, arylalkyl, arylalkyl or an amino acid, and

Ry, is hydrogen, alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

X is O, NR;;z or §,

Z is Ry3, NR14R1s5, NR13CONR 4R 5, N=CR;6R17 or ORy3,

Ris, Rusand Rys are independently hydrogen, amino, nitro, ¢yano, or optionally

substituted alkyl, haloalkyl, acyl, aryl, heteroaryl, arylalkyl or alkylaryl, or the substituents

Ry4 and Rys 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, nitro, cyano, or optionally substituted

alkyl, haloalkyl, acyl, aryl, heteroaryl, arylalkyl or alkylaryl, or the substituents R, and Ry

taken together with the carbon atom to which they are attached form an optionally

substituted isoflavonoid ring system,

B P



ZHNjdNHI / Y NO Hwherein Xis ITord, Yis H
or F, and -47- Zis O, Br or CF3 are specifically
excl uded, and with the proviso that the foll ow ng
compounds

3, 4- Di hydr o- 3- phenyl - 2H- 1- benzopyr an- 4- am ne

N- (3, 4-Di hydro-3 -phenyl -2H36b
enzopyran-4-yl)-a-phenyl - benzeneacet am de

N-[ 3, 4- Di hydr o- 3- (4- hydr oxyphenyl ) - 2H 1- benzopyr an- 4-y
|']-a-phenyl - benzeneacet am de

2, 3-Di pbydra- 3-phenyl - 4H-1- benzopyr.an- ' .

5t Wbt e s LB U2 BB Sy PR S G IR X together with the
LB htdhitd Wich they are attached form one of the following structures:

N-[ 3- (3, 4- D met hoXyphenyl ) - 3, 4-di hydr o- 7, 8- di et hoxy- 2

H 1- benzopyran-4-yl]- formam de

2, 3- Di hydr o- 2, 3-di phenyl - 4H | gbenzopyr an- 4- one
hydrazonBg 4', 7- Di met hoxy-i soffPavanone oxi me
3, 4- Di hydya-
N- ( 3- Pheng1™-4

(2, A di nj t ropfienyl ) hy O
oxi me 7TWkt hidxy-3', 4' - (nmetRy! emdi oxy) - i sof | a\&;nonéél

(2, 4-di ni trophenyl ) hydrazone .5
V4 Z
where Y is
.
\(\)\
/R,
Rs
and wherein
Ri, Ry R3 Ry, Rs, Re, Ry, Rg and Z are as defined above, and
the drawing "---" represents either a single bond or a double bond and when itis a single
—— ™ Z NJ\, Z
bond, the drawing represents : R,

which compounds include pharmaceutically acceptable salts and derivatives thereof

with the proviso that compounds of the formula

o

wherein
" XisForCl,
YisHorF, and



7- Met hoxy-i sof | avanone phenyl hydrazone

5, 7- D met hoxy-i sof | avanone

(2, 4-di ni trophenyl ) hydrazone

2, 3- Di hydr o- 3- phenyl - 4H 1- benzopyr an- 4- one oxi ne

| sof | avanone (2, 4-di ni trophenyl) hydrazone

6- Hydr oxy-i sof | avanone (2, 4-d¥ni trophenyl ) hydrazone
7- Hydr oxy-i sof | avanone (2, 4-di nitrophenyl) hydrazone
| sof | avanone sem car bazone

7- Met hoxy- 3", 4' - (et hyl enedi oxy) -i sof | avanone

nit phenyl)hydrazone
%zﬁé&?% é}o - (met hyl enedi oxy) - i sof | avanone

ﬁl?esﬁ.e@iﬁsmyr@@hﬂealahaydrazone 7- Met hoxy- i sof | avanone
d|n|trophenyl)hydrazone -48 -

7 Hydr oxy-4' - met hoxy-i sof | avanone
Mm%dpmvisndbmehwﬁ)‘lhwmmmmnds

gé‘ Q‘%ﬁ' ?‘P%‘Wé?%ﬁ Van‘%&%ﬁé a%‘%t hoxy-i sof | avanone
6\12(344 Bikydrs SANRAYIL I dscdzof@an-4-yl)-a-phenyl-benzeneacetamide

5, 7-tTi met hoxy-i sof | avanone

@\2[344@11&&(11'@-(3&4%9)1@5@% 1-benzopyran-4-yl]-o-phenyl-benzeneacetamide
£ I PR 13 AL PR oxime

23 v kil H-T bﬂ?ﬁbdmhi-Sﬁé Deacatydmdme
CEGEMCACTIMTEE AT R eI N )
hy drgedihgas de salts thereof are specifically

e A T
@ RbiRéthekRlsoff¥arldae oxin®® RS ~/.
3,4-Dihydro-3-phenyl-2H-1-benzopyran-4-amine
N-(3-Phenyl-4-chromanyl)-acetamide
N-(7-Methoxy-3-phenyl-4-chromanyl)-acetamide
4',7-Dimethoxy-4-isoflavanamine
N-[7-Methoxy-3-(p-methoxyphenyl})-4-chromanyl]-acetamide
7-Methoxy-3-isoflavanamine

2'-Hydroxy-isoflavanone (2,4-dinitrophenyl)hydrazone
7-Methoxy-isoflavanone oxime

7-Methoxy-3',4'-(methylenedioxy)-isoflavanone (2,4-dinitrophenyl)hydrazone
7-Methoxy-isoflavanone phenylhydrazone

5,7-Dimethoxy-isoflavanone (2,4-dinitrophenyl)hydrazone
2,3-Dihydro-3-phenyl-4H-1-benzopyran-4-one oxime

Isoflavanone (2,4-dinitrophenyl)hydrazone

6-Hydroxy-isoflavanone (2,4-dinitrophenyl)hydrazone

7-Hydroxy-isoflavanone (2,4-dinitrophenyl}hydrazone

Isoflavanone semicarbazone

7-Methoxy-3",4'-(methylenedioxy)-isoflavanone (2,4-dinitrophenyl)hydrazone
7-Hydroxy-3',4'-(methylenedioxy)-isoflavanone (2,4-dinitrophenyl)hydrazone
7-Methoxy-isoflavanone (2,4-dinitrophenyl)hydrazone




g5 N?NRA R4 RI3 R3,N R3 (Il) R14 R15 (H') R8 R8
RT pRLRT/ ORRRz RR ReRel \1 RS rNR5 eN Ra
Ra RIBNR3 NRs A NO(lIV) RI6 R17 (V) Rl14 R15 -49-
RE RBRTORLRT ORL RR RZ RS NR5S NHR4 OR3 Ra
RI3 R3 R13 (VI) (VII) RBRT ORRRR RE5NI RM R4
3 NR5 Ra Re -48 -

7-Hydroxy-4"-methoxy-isoflavanone (2,4-dinitrophenyl)hydrazone
5,7-Dimethoxy-isoflavanone (2,4-dinitrophenyl)hydrazone
6-Methoxy-isoflavanone (2,4-dinitrophenyl)hydrazone

4' 5,7-trimethoxy-isoflavanone (2,4-dinitrophenyl)hydrazone
7-Methoxy-2-methyl-isoflavanone (2,4-dinitrophenyl)hydrazone
2-(Hydroxymethyl)-7-methoxy-isoflavanone (2,4-dinitrophenyl)hydrazone
7-Cyclopentyloxy isoflavone oxime

7-Cyclohexyloxy isoflavone oximeand hydrochloride salts thereof are specifically

excluded.

2. A compound according to claim 1, depicted by one of the general formulae (II)-

(VIII):

/N aw) V)




R2i R OR7 R8 (VIIl) wherein Rl, R2, R3, R4, R5,
R6, R7 and R8 are independently hydrogen, hydroxy,
OR9, OC(OR9, OS(OR9, alkyl, aryl, arylalkyl,

al kylthio, brono, chloro or fluoro, RO is alkyl,
fluoroal kyl or arylalkyl, R13, R14 and R15 are

i ndependent|y hydrogen, am ng%-.cyano, nitro, or
optionally substituted al kyl, hal oal kyl, acyl, aryl,
aryl al kyl or alkylaryl, or the substituents R14 and
R15 together with the nitrogen atomto which they are
attached forman optionally substitutedgeyclic
het er oal ky? or heteroaromatic structure, 6 and R17

ar e R;ndeps Dl y _R4drogen, am no, Rgya

opti ona , al kyl , hal oal K ,

aryl al k ,Ror the substi % Rz
R17 R i WA the car boRgat on ‘ hgy

are attached fiorm r|| optiional Iy substit

i sof | avon®s d '%;Nng s gnd -50- the diaw Z R,
represents ept her si ngl e bond or a doubl q:ggond Rs 3.

A conpound a¢cor di n@ to claim2, wherein RL I's

hydr ogen, R2R1f3, R5, REVEnd R8 are independently (ViD)
hydr ogen, hydroxy, OR9, OC(O) R9, alkyl, aryl or
arylalkyl, R4 and R7 are independently hydroxy, OR9 or
OC(OR9, R9 is nethyl, etnyl propyl, isopropyl or
trifluoronethyl, and R13 4 apnd R15 are

i ndependent |y hydr ogﬁ’l O 1, propyl,

i sopropyl, trifluoronet substituted
phenyl , napht hyl or benz 2 ifuents R14
and R15 t oget her wit fRef he 1 en dfor ‘to whi ch they

are attached forman opti g

het eroal kyl or heteroar ’ y and R17
are independent IR, hy , Rgt hyl, propyl,
i sopropyl , =~ R
s Re
Ro
Ry
Re (VI

wherein

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

Ry is alkyl, fluoroalkyl or arylalkyl,

Ri3, Risand Rys are independently hydrogen, amino, cyano, nitro, or optionally
substituted alkyl, haloalkyl, acyl, aryl, arylalkyl or alkylaryl, or the substituents R4 and
R,; together with the nitrogen atom to which they are attached form an optionally
substituted cyclic heteroalkyl or heteroaromatic structure,

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

isoflavonoid ring system, and

et ARt e




trifluoronethyl or optionally substituted phenyl,

napht hyl or benzyl, or the substituents R15 and R17
taken together with the carbon atomto which they are
attached forman optionally substituted isoflavonoid
ring system and the drawi ng represents either a
singl e bond or a double bond50-4. A conpound. according
to claim3, wherein Rl is hydrogen, R2, R3, R5, R6 and
R8 are independently hydrogen, hydroxy, OR9, OC(O) RO
or nethyl, R4 and R7 are independently hydroxy, OR9

Bledoinkr o obieanle R sl pordroLaRRena et V1

ni trophenyl, toluyl, naphthyl, benzyl, chlorobenzyl,
ni trobenzyl or nethyl benzyl, R14 is hydrogen and R15
Bs hy dresgeneundaeqepding & elgim 24 Whereifior onet hyl , phenyl |

hl gr yl, nitrophenyl, toluyl, naphthyl, benzyl,
gﬁf%ﬁ%@%ﬁ%@yl , hitrobenzyl or nethyl benzyl, or the

Ry, RE IRy lafe amddp@itibntlplygdrbgan, hydroxy,KiR«nIQG(EOYRy alkyl, aryl or
atomto which they are attached forman optionally
aryiadkyls ut ed cyclic heteroal kyl or heteroaronatic

t ULE,: ' ndent |
B e o ORI - phony!
Rbgltimme%bvbbﬂiyl, m@ﬁyi,dgﬂmml,orﬁiﬂwfae‘hgbﬁwlyl , benzyl,

orgbenzyl, nitrobenz or, et : t.

bot R G R s REdRA R e o A P pp i oyt
ﬁ@ﬁﬁgme% m,t(%tmﬁlumubgﬁmed%enﬁ,t haphtid of BenzyBor the substituents R4
opt 1 onal substituted isoflavonoid ring system and |,
uhd Reys tagéther witht theayiregenratam o whichteyRseattacged form an optionally
C nd accordin Q_ ¢l ai I from conpound
iR e Rglercifiph fr e @loRtobual sGabEte, PounEs

fRﬁD enyhd RYfdra afieperdbhtly Hydréedi, mediydyethylppopylaisopepyl,
(4-ni trophenyl) hydrazone (2

arifhyoromatht @)@pt@aalﬂlaﬂ@fé mds RARbEIE AY DSyl o5 thesubstituents Ris
34 B, Aok B, . iona
%n& glﬁaﬁ%ﬁp ggﬁé?r; wgiﬁff kh%oca}b%éaa?&ﬂ o WRRAZHLY 2 dfiathRd Sorhftdn optionally

avanon
dbstituted Ry fawnpidiiig syengaerd hydr azone (5)

the drawing "---" represents either a single bond or a double bond.

4, A compound according to claim 3, wherein

R; is hydrogen,

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

Ry is methyl,

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

R;s is hydrogen and Rys is hydrogen, methyl, ethyl, trifluoromethyl, phenyl,
chlorophenyl, nitrophenyl, toluyl, naphthyl, benzyl, chlorobenzyl, nitrobenzyl or
methylbenzyl, or the substituents R4 and Ry;5 together with the nitrogen atom to which
they are attached form an optionally substituted cyclic heteroalkyl or heteroaromatic

structure,




4' | 7- Di hydroxyi sof | avanone (2-chl orophenyl ) hydrazone
(6) 4',7-D hydroxyi sofl avanone

(3- chl orophenyl ) hydrazone (7)

4' | 7- Di hydr oxyi sof | avanone (4-chl orophenyl ) hydrazone
(8) 4',7-D hydroxyisofl avanone (2-pyridyl)hydrazone
(9) 4',7-Di hydroxyisofl avanéihe

(4- cyanophenyl ) hydrazone (10)

4' | 7-Di hydr oxy-4-nmet hyli m no-isoflavan (11)

4' | 7- Di hydr oxyi sof | avanone oxi me (12)

@163) 000 R, 7 afe iHePEHaR0NY hycBYl SHiyB-MRH WS R bhenyl,

é)hényl chifrep iy tolufly diphﬂyyl,&adﬁeylh ylileldabeﬂmyd),nnmgheﬁzﬂw
tam (14) _which con‘poundg ude ceut i qb a¥ hich
%yleogﬁlptsg s s 29 R Bk iogttiptyyt ﬁ‘écaf on atom o Whic

ﬁﬁ?% ﬁajcﬁ al ns%‘fygfgﬁﬂﬂﬂsuggutﬁ%ﬁ 'T%Hfﬁv&ﬂ&ld ﬁﬁg Qizs?élﬁ%d' n

to"5 conprising the step o
Keadrhwing "tﬁ%re@rdsemteagmglqdmmﬁ a conpound of t he
formula (X): -52- RB R7 X,. &R Rz (XY Re R Ra R3
wherein RI, R2, R3, R4, R5, R6, R7, R8 and X are as

qgef i nad, d ? aﬁabo}dmgfe&clahﬂa sElleatell HBm cdn‘ﬂﬂﬁﬁ&@(lt)s (14);
i t her 1 ngl e an

ond or a double bond, wth
am nat i ng agent. 7. Use of one or nore conpounds of

f la (1) def i ned. | f cl 1-5
b Dbt one I BB W er cof 1n the o
Wﬂil@%&ﬁs&fa@dﬁe@t-@mmen)ﬁmydfdzene eat ment of

di seases associ ated with aberrant cell survival,

&b’énﬂayﬁrommﬂapmmf(émﬁthsdnheMHMW 3kl | ul ar

g]g? Fﬁ,@gﬁygﬂ m%g b(lﬁ‘ g@gymﬁ (apbnor mal

4, —D1hydroxylsoﬂavanone (4',7-dihydroxyisoflavanone)hydrazone (5)
4',7-Dihydroxyisoflavanone (2-chlorophenyl)hydrazone (6)
4',7-Dihydroxyisoflavanone (3-chlorophenyl)hydrazone (7)
4',7-Dihydroxyisoflavanone (4-chlorophenyl)hydrazone (8)
4',7-Dihydroxyisoflavanone (2-pyridyl)hydrazone (9)
4',7-Dihydroxyisoflavanone (4-cyanophenyl)hydrazone (10)
4',7-Dihydroxy-4-methylimino-isoflavan (11)
4'7-Dihydroxyisoflavanone oxime (12)
4-Amino-3',4'-dimethoxy-7-hydroxy-8-methylisoflavan (13)
N-[3",4'-dimethoxy-7-hydroxy-8-methyl-4-chromanyl)-acetamide (14)

which compounds include pharmaceutically acceptable salts thereof.

6. A process for the preparation of a compound of formula (I) as claimed in any one
of claims 1 to 5 comprising the step of reacting the 4-keto group of a compound of the
formula (X):




dysfunctional or abnormal steroid genesis,
degeneration includi ng degenerative changes wthin
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8. Use of one or more compounds of formula (I) as defined in any one of claims 1-5
or a pharmaceutically acceptable salt thereof for inducing apoptosis in cells expressing
abnormal prosurvival phenotype which comprises contacting said cells in vitro with one or

more compounds of the formula (I) or a pharmaceutically acceptable salt thereof.
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12.  Use of one or more compounds of formula (I) as defined in any one of claims 1-5
or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment of a disease or disorder,

with the proviso that the compounds and pharmaceutically acceptable salts of
3,4-Dihydro-3-phenyl-2H-1-benzopyran-4-amine
N-(3,4-Dihydro-3-phenyl-2H-1-benzopyran-4-yl)-a-phenyl-benzeneacetamide, and
N-[3,4-Dihydro-3-(4-hydroxyphenyl)-2H-1-benzopyran-4-yl]-a-phenyl-benzeneacetamide
are disclaimed for the treatment of atherosclerosis, and

with the proviso that the compounds and pharmaceutically acceptable salts of
7-Cyclopentyloxy isoflavone oxime

7-Cyclohexyloxy isoflavone oxime

are disclaimed for the treatment of osteoporosis.
13.  Use of a compound of formula (I) as defined in any one of claims 1-5 or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament as an anti-

inflammatory agent.

14. A pharmaceutical composition which comprises one or more compounds of




-54-

formula (1) as claimed in claim 1 or a pharmaceutically acceptable salt thereof in
association with one or more pharmaceutical carriers, excipients, auxiliaries and/or
diluents,

with the proviso that the compounds and pharmaceutically acceptable salts of
3,4-Dihydro-3-phenyl-2H-1-benzopyran-4-amine
N-(3,4-Dihydro-3-phenyl-2H-1-benzopyran-4-yl)-a-phenyl-benzeneacetamide,
N-[3,4-Dihydro-3-(4-hydroxyphenyl)-2H-1-benzopyran-4-yl]-o-phenyl-benzeneacetamide,
7-Cyclopentyloxy isoflavone oxime, and

7-Cyclohexyloxy isoflavone oxime

are disclaimed.




