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novel chroman derivatives, conpositions 5 containing
sanme, nethods for their preparation and uses thereof

as therapeutic agents partikularly as anti-cancer and
chenot herapeuti c sel ective agents. Background of the

I nvention Over 700 different naturally occurring

i SOIUHEROMANDERKVATIVESYBMIODI@AMIENTS VND IBE IN THERAPY
bi ol ogi cal properties with potential therapeutic

benefit. US 5,726,202 generically discloses certain
Fllégf :ay v(éﬂ{mpunds particularly 3,4- diarylchroman

centchroman for the treatnent of benign prostatic

Thng meafsenmmzmtlon Iﬂamcﬂcbfmﬁﬂ&ﬁehcthmmdn detiadioss, cempasitions

S colABTTYY roUPHa 15 RSLRED AU Gooh BB 4t Herapentsagent

pHFRUPI9fas %ﬁﬁﬂé%ﬁéﬂ%@éh&ﬂ&h&%ﬁ@lsele&ﬁfe@gkﬁs( I) which
exhl bi f inportant therapeutic activities including

strong anti-cancer 20 activity, chenotherapeutic
di osensiti sati on of cancers. Thus

d
B}c?kgfotd'inrqg(’f%ga Ihverggﬁléct of the present invention there

Over PO@Yifttesht @at@lﬁﬂ]@%ﬁﬂn@@ i$dfavorgRnes dowmdomd éf whith hiRe
RHO OR3 R5 R6 R4 25 wherei n SUBSTI TUTE SHEET

10 quglﬁqp@@smtwt%%ﬂ@mmc pepfinu2005/ 001436 -2
R1 i s hydrogen, alkyl, cycloal kyl or C(O R7,

US 5,726,202 generically discloses certain isoflavan compounds, particularly 3,4- -
diarylchroman and centchroman for the treatment of benign prostatic hypertrophy.

15 WO 01/17986 also discloses certain isoflavan compounds.

Summary of the Invention
Surprisingly, the present inventors have found a novel group of compounds of the general
formula (I) which exhibit important therapeutic activities including strong anti-cancer

20  activity, chemotherapeutic selectivity and radiosensitisation of cancers.

Thus according to an aspect of the present invention there is provided a compound of the

general formula (I):

Rg
R(O 0
@
| \—Rs
“ 3 = Ra
R5——%/—I——R6

25 wherein

SUBSTITUTE SHEET (RULE 26) RO/AU



R2 and R3 are independently hydrogen, hydroxy, al koxy,
al kyl, cycloalkyl, halo or OC(OR7, with the

wez@epsioen that R2 and R3 are not both hydr ogePCT/RG200R601436
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and R6 are independently hydrogen, hydroxy, al koxy,
al kyl, cycloal kyl, acyl, 5 am no, Cl_4-al kylam no or
di (G .4-alkyl)amno, OC(O R7 e2-0ORB, R7 is hydrogen,
al kyl, cycl oal kyl, aryl, arylalkyl or amno, and R8
is -aryl -such as phenyl or arylal kyl such asbenzyl,

Rpd Rﬁﬂyardg)éﬂ a%g;ﬁ”cﬂml 18Xy cEOYRy! . al koxy, cycl oal Kyl

armaceutically acceptable salt or
ﬂgrl vadd Reart Imna:tepaidenﬂﬁ hydrogerp hpdrory cdkasybalify heyelodkyl, halo or

anot hRCTG e pithde pinioh i R ReRe np 5 Bl s . "
%%rmonp endPR aﬂaende@émnay (hydl@gen hBth@xg) a(lkoxa}a, alkigh ¢ Eal oalR®l, acyl,

erein R1 cl oaI or
(O Rmmrmcanalm@nan@m blbﬁmhyo @E i ORedr oxy,

T e T

R§1 d epRrgEsutly a:flyhhhg)g@farylhu@t axh as dbtaykyandal kyl |

| oal kyl R
R ar ofn e b oy ol Wb, 51 gkl or am no.
OFE Bhth Atk BRALBALLRSBE B! alvalifeif@pent | nventi on

I's provid process for e 25 preparation of
a conmpound of forrmula (I) conpr|5|ng the step of

qug %elfqr;i%dtfgtggﬁ %5%@ 85'0 Of g)%%%g% hyérg}g@n? Lgcro%ilngly, in

another aspect of the invention there is prov1ded a compound of the formula (I-a):

R{O 0
I-a
N (I-a)
l /—‘R3
& R Ro
R—.——-— orr—
5 S/l. 6
R4

wherein

Ry is hydrogen, alkyl, cycloalkyl or C(O)R7,

Ra and R; are independently hydrogen, hydroxy, alkoxy, halo or OC(O)R7, with the
exception that R, and R3 are not both hydrogen,

R4,  Rsand Rg are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl,
OC(O)R7, amino, and

R is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl or amino.

According to another aspect of the present invention there is provided a process for the

preparation of a compound of formula (I) comprising the step of reacting the keto group of

a compound of the formula (II):



RLOO\ ( (I'l) R3 R2 or the anal ogue thereof
i ncl udi ng a-substituent which corresponds to RO in

weowposmss of 5 forrmula (1) wherein R1, is aP&yAUZN05/801436
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protecting group such as Si(R0)3, R2 and R3 are

i ndependent |y hydrogen, al koxy or OSi (R 0)3, with the
exception that R2 and R3 are "ot bot h hydr ogen, and
10 R10 is independently alkyl or aryl, wth an

aryl ating agent WM+, wherein W is an optionally
substituted aryl radical, and M+ is one or nore
counter ions, R ferably bl\/gBr]+, 15 to formthe

i nternedi ate telthg alcohel of formula (111): RIOO
\' I () HOWRS
or a salt thereof

her eof incl ng a
. . toR@.in conpounds of
formula (1)) and which i sgdehydrated to forma
conmpound of fornula (I1V): WD 20067032886

PCT/ AU2005/ 001436 -4- RROO (1V) WR3 R2

or the analogue thereof including a substituent which corresponds to Ry in compounds of

formula (I)
wherein

R;,  isalkyl or a protecting group such as Si(R;¢)3,

R, and R3 are independently hydrogen, alkoxy or OSi(R;¢)3, with the exception that Ry

and Rj are not both hydrogen, and
Rjo  is independently alkyl or aryl,
with an arylating agent WM,
wherein
W"  is an optionally substituted aryl radical, and
M’ is one or more counter ions, preferably [MgBr]",

to form the intermediate tertiary alcohol of formula (III):

(I11)

or protected derivative thereof or a salt thereof (or an analogue thereof including a

substituent which corresponds to Rg in compounds of formula (I)) and which is dehydrated

to form a compound of formula (IV):



(or an anal ogue thereof including a substituent which
corresponds to RO in conpounds of fornmula (I)) the

waelowbloa2okond of which is subsequently reduced, PEDAU2005/001436
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exanpl e, by hydrogenation and optionally deprotected
to forma conmpound of formula (]J). 5 According to
anot her aspect of the present i'hvention there is
provi ded a conpound of the general formula (111),
conposi tions containing same and uses thereof. In
anot her aspectR1QqereN gvi ded a conpound of the
general fornmula (I itions 10 containing sane
and uses thereof. aceor di ng.t o anot her agwgct of
the present inventio e i i ded the use of a
conpound of forrmula (1) i
chenot herapy and/or as a radi osedsittging or
chenosensitising agent. 15 According to another aspect
dpr henalp e éhﬁrecrfnv%mhngﬁ subréituent whisheprrasnends peRhiv¢ompounds of
f r t: ] i Q. f
JPlmbi ) e FBLE Hona BERAER' AR RIP it rdbBingf. by
chyslrtdgiesationamd optionailyedepeoiguietidSoh atcbmpbeddas fardhblx (Of
a pharmaceutically acceptable salt or derivative
thereof optionally in association with a carrier

. < , ' ¢
R o b o e s AP RERES e Pimpound of the
genembfosmular(Pbl ndepositidrsrovutainifg Janwrand uses thereof.
pharmaceutically acceptable salt or derivative thereof
in the manufacture of a nedi canent for the treatnent
Th aflotlbSRPeR, Bkredl PRIVERE 2 dMPOERPHLHLD GehRaldORhNE SIV), compositions
aspect of the present invention thereis provided an
agetinipggandand yseetheradht . prophyl axi s or anelioration
of a disease or disorder which agent conprises one or
nore conpounds of fornula (1) or a pharmaceutically
adne pdcadnldingsialahotber ahpedt\oitieveschhiratifon téde 20064182 ibuse of a
PCT/ AU200 00143ﬁ{ -5 Accordi ng .to anot her aifect of o
{REPGH mmylad 1p61?prgny@p@npglagy ghemthergpy and/or as a radiosensitising

Qﬂ%ﬁ&ﬁ&s‘%ﬁﬁhﬁgga %Q'rrposi tion which conprises one or
nore conpoun % formula (1) or a pharnmaceutically

According to another aspect of the present invention there is provided a method for the
treatment, prevention or amelioration of a disease or disorder, which comprises
administering to a subject one or more compounds of the formula (I) or a pharmaceutically
acceptable salt or derivative thereof optionally in association with a carrier and/or

excipient.

According to another aspect of the present invention there is provided the use of one or
more compounds of formula (I) or a pharmaceutically acceptable salt or derivative thereof

in the manufacture of a medicament for the treatment of a disease or disorder.

According to another aspect of the present invention there is provided an agent for the
treatment, prophylaxis or amelioration of a disease or disorder which agent comprises one
or more compounds of formula (I} or a pharmaceutically acceptable salt or derivative
thereof.



acceptable salt or derivative thereof in association
Wi th one or nore pharmaceutical 5 carriers,

W@x@63286 s, auxiliaries and/or diluents. AccorPdi/Ay2106/001436

anot her aspect of the present invention there is
provided a drink or food-stuff, which contains one or
nore conpounds of formula (1) -or a phar maceutically
acceptable salt or derivative thereof. 10 These and
ot her aspects of the invention will becone evident
fromthe description and clains which follow,
together with the acconpanyi ng drawi ngs. Brief .
Beseiding togrober asmectof figr ES%B%#FI&IOWH%S pt %@Eﬁiﬁé a pharmaceutical

r a pharmaceuticall
T e e —
abédptabingatiion (dleﬁvam/ecbheieofgn associataom withrene onmgrephprmspceutical
and, ci spl.atin y i n neonatal foreskin
F?‘B‘F&"@Fg pigntscq lh 16p @%qugrs HI\/C efficacy in
mel anoma cells in conparison with cisplatin. 20 Fig
3 represents a pharmacokinetic profile of free and

 tAotcatdidgtorasother amt(q&)thqiprgsqu@ve(ltgan thereds plfg)vgleg @é}an or food-stuff,
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B R TR b o B BN PR B e

tshR oF Nz EnE BRdodt i ON in 25 serum after i
(intravenously) and i.p (intraperitoneall y)

adm nistration of HMC formulated in 20%

I;%%geo éydo(;tff&ygsg&% Gr Y SveRgsd fiiMb&@bme eIRREt Bém Tt J@él‘i}&ion and

resents conparative nean tunmour volunme data
toﬂ?diﬁns \ﬁmdﬂfoﬂiudretorgemer wih theragcompa@ingdrewangsi ¢ cancer
tumours treated with either i.p dosed 20% HPBCD
(vehicle 30 control, gdx 15) or HMC (100 ny/ kg, gdx

@efl%cﬁphsm)?aﬁ%d r@s Mmean SEMr, student's
t est 2006/ 032086 PCT/ AU2005/ 001436

Flf‘lg 1 fepmpmtea@nmsammpérdahydr@emh@% o), i roxyphenyD-4-

= gg%%y%@te agﬁc@g{;ﬁf%y &%\/I'[ar & 9 ﬁé‘ r1 ﬁrr@ 0 the. invention graph B)

ARRREkpPAH( g@l@) 166y ﬁﬂ&oﬁﬁalﬂoﬁdskmcfd)roliltiéts or HI\/C (100
ng/ kg, qu 1 Data represented as nean SEM,

student's T-test, p < 0.01.
Fig. 2 represents HMC efficacy in melanoma cells in comparison with cisplatin.

Fig. 3 represents a pharmacokinetic profile of free and total forms of HMC (A) and DHE
(B) after p.o (peri oral) administration to BALB/c mice (50 mg/kg).

Fig. 4 represents a comparison of the pharmacokinetic profile the HMC concentration in
serum after i.v (intravenously) and i.p (intraperitoneally) administration of HMC

formulated in 20% hydroxypropyl-beta-cyclodextrin at a dose of 50 mg/kg.

Fig. 5 represents comparative mean tumour volume data taken from nude mice bearing
HPAC pancreatic cancer tumours treated with either i.p dosed 20% HPBCD (vehicle
control, qdx15) or HMC (100 mg/kg, qdx15). Data represented as mean =+ SEM*,
student’s T-test, p < 0.01.
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5 Fig. 7 represents conparative nean term nal tunour
mass data taken from nude mce bearing-HPAC

WQ2006/0888B6 c- cancer tunours treated w th eitherPCT/AU2005/001436

dosed 20% HPBCD (vehicle control, qgdxl5) or HMC (100
ng/ kg, qdxl5). Data represented as nmean SEM,
student's T-test, p < 0.01. 186Fig. 8 represents a
summary of apoptosis incidence in DHE and HMC treated
nmel anoma cells over a 24 and 48 hour period. Fig. 9

L5512 rs%ﬁeseitsswn%fakatm rhdah kérafihQ RuRbuthAg rdamgén%rh nude mice

death in HMC and DHE treated 15 malignant nel an
bedring HRAC PRIV IagitE dabaerdsnoursigaisd vathcastherenn feged aﬁ"/drIPBCD

it cenet ot aRDE ) R B PG oy B os mean +SEM,

LRBERSEN L, @ézpognal ysis of HMC-cisplatin synergy
cytotoxicity data in the MV20OO nel anona cell Iine.

HMC- ci spl ati n conbi nati ons were assessed using a 5-day

nati on C .
1 A0 SRS e ot oy el 0 i
®¥ I MIBAC ]jalh@emaasa&ﬁﬁedrs alteafbﬂ with eitheninpl ddseM20SeHPBCD
Table 8 for raw data. 8 11 represents the

ﬁ ?%@LI adbril Bl @1 I?QMICO&IO KAk g, 9 [Qﬂtﬁﬁ@feéﬁtﬁ%é%mgw + SEM*,
gﬁ@ﬁ?&g?)hgowld 7 of the invention. Fig. 12
S e

regresen n.mr. spectrum of
3- (4- hydroxyphenyl ) -4-(4- hydroxyphenyl)chronan-7-ol.
WD 2006/ 032086 PCT/ AU2005/ 001436 -7- Deta
SEPEPES BFunmary|of ReRipe Inpkiengs Wwd2HE amﬁ&ﬁ%?dre@ted melanoma

QﬁYseoJepQQQ a}lg@g h@uﬁé?%ﬁ of isoflavan derivatives of

e general fornu show surprising and
unexpected bi ol ogi cal and pharnaceutlcal properties.

T f.f I t]
ig- 3BT LYY GRS St e SpIONE 1N f DHE treated
AQH¥BAN GRI1AronaN G118 od]-RVPauPMeadd )] tTe siHé BiricehtR@lon of DHE and
t he conpounds of the invention- exhibit anticancer

FBCrand gxpesuemiihescdmuatyndyse epeptesiain rarmat fibrehlests (MRC-5).
conparable to known cancer treatnents.

Fig. 10 represents a 3D analysis of HMC-cisplatin synergy cytotoxicity data in the MM200
melanoma cell line. HMC-cisplatin combinations were assessed using a 5-day
combination protocol (Fig 10 A), or a 24 hr HMC— anti-cancer sequence (Fig 10 B). For
each combination experiment HMC was assessed at 10, 5, 2 and 1 pM. See Table 8 for raw

data.

Fig. 11 represents the percentage inhibition of TNFa in murine macrophages by

compounds 6 and 7 of the invention.

Fig. 12 represents the "H n.m.r. spectrum of 3-(4-hydroxyphenyl)-4-(4-
hydroxyphenyl)chroman-7-ol.



10 The conpounds of forrmula (I) are cytostatic and
cytot oxi c agai nst a broad range of cancer cells of

woheovan3zaee ani mal origin. By cancer cells, it PGI/AB2105/001436
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cells that display malignant characteristics and
whi ch are distingui shed from non-cancer cells by
unregul ated growth and behavidbur which usually
ultimately is life-threatening unless successfully
treated. 15 The cancer cells that have been found to

ﬁ@taﬁlﬁ%ﬁ%ﬁfﬂ%ﬂ&tﬁ@ﬂﬁwﬂm of formula (1) are of

epl t origin (for exampl e, rostate,, ovari ,
'Elger pricscak jnvlgn‘reasgha,ve @md_tbqlt@gg@ls of gsg ayanfieriyatives of the general

l l ; I i i cefti soperties.
BBl Ry Rlre PR e PSRRI OIp kA BRESfackRldep broperdcs

nmesot hel i oma and sarcoma cancer cells), and of neural

origin (for exanp]e joma cancer.cells)., It ds ‘o

Rhe Spcunsds abloramle OUghs S HGRTT PAIPVSS Kb Gagpaplp oxicty

gfof&e% PR éelfsréﬁh g‘%& BloaVai bty POE@RkinSlthE xrhpdunds of the
garnst cancer cells,” but with low toxicity against

feentanadibicatti-ensercitisity, kignifidanty petées thrrqnas ipastcmparable to

human foreskin. Such cancer cell selectivity is

Kneyin GanGRUESATCY R d unexpect ed. Advant ageously t he

conpounds of fornmula (1) show cytotoxicity against

cancer cells that 25 are well|l recognised for bei(?lgqng ;
Fbe compewnds of farmulasara sitosiatiaanq CainEisa2angiAbro € ol cancer

hi.ghl unusyal. and .une fif 3 li t
g Q}fl)fwglnag gqga anintal §Hgig1r S)ﬁgﬁ?a%i?&ectfg%‘ 12 ?ine%HP&ll@ @R QAlsplay malignan
chahapgitRs and Wit distinguishied droatemmecacer cellshy antegulated growth

nmel anoma. Advant ageously the conpounds of, f or nul a. ¢l

ahé behaveoup @\&ﬁ@dpsyglw glﬁpié?elg% 1g51r£[l}fqe§t§mpg unlggs successquIy)treated.
radi o-sensitise cancer cells, by which it is neant

that these conpounds either |ower the anount of

JAeTERnder celthi thdtihane bt foinsd todreuiesrmasive t¢ampauads ebformula (I) are of

Raihe o eSeBEn examBeePpSteo S waihy R fef By Lapjgtadder, pancreatic,
2000L Q32088 BATAMLZRNDNAE L4l celf) Addidseuhginayotigie (for example,

conmpounds of formula (1) are thought t 0 possess, ., f !

ahel amonss mesisothelionga and sargama cangeigellp)s andhehyneupl pggind forfxample

cyt ot oxi ci t f.ch ' b S RS REALRAH lYoup®f

A A A

odfpRufMds tBARIEpIdEsich paraeetoioricith egainst Sasen s¢lts, bet with low toxicity

state. Compounds of the inventiopn may_.al so proyvide.

cigeinst rovdyaneercgls w@%k@@ﬁpwwgw d figa lygpan oreskin. Such cancer

naog- g : Jihing JRdspesiedni fi cant therapeutic

icﬁplsg%gﬁﬁﬁgﬁﬁg‘%&@‘esut R e i de- effocts of

chenot herapy and radi ot herapy are caused by the

tgzl(\lfa%ltatg)éogs yi réeco}nrpggrllc{sl o(%l}grlmula (1) show cytotoxicity against cancer cells that
are well recognised for being poorly sensitive to standard anti-cancer drugs. It is highly
unusual and unexpected to find such potent activity against cancers, for example,

cholangiocarcinoma, pancreatic adenocarcinoma and melanoma.

Advantageously the compounds of formula (I) also unexpectedly display an ability to
radio-sensitise cancer cells, by which it is meant that these compounds either lower the
amount of gamma-irradiation that is required to kill the cells, or they convert cancer cells

from a state of radio-resistance to a radio-sensitive state.



10 treatnments to non-cancerous cells. The properties

descri bed above offer significant clinical advantages.
wab@enszs® and/ or chenp-protective properties PET/ALR005/001436

conmpounds of the invention nay be 15 enployed to

protect healthly individuals fromthe effects of

radi ati on and/or chem cal toXi®s, or |essen the

effects of the same. Thus, the invention al so provides

the use of conpounds of formula (lI) to treat patients

with cancer by either reducing the rate of growth of

such.tu rs or by.reduci he siz f 20 such e .
AioeTF M erpher SHoRg D2 Boflndt afteihing sonsitising
AR, thl iCAEP iRk Othe Wyiofo:8@6/ of BeMBIherapBGHOAgehid, especially to
conbimation with other anti-cancer agents, and/or in
cantxr cells, ond/vi ¢dnvert saiostdve cally/fromiaestaie ef effemaniegisianersto a chemo-
5 of t.{ne {%rtesent i nvention either alone or in
CEMBIHATY8n therapy as 25 described above nay reduce

the adverse side-effects often experienced by patients
when treated with standard anti-cancer, treatnents

Termpeyadepf e pesatier may alsaETodRFhemAneF TadgRRoteste properties for
|05 &S PR TR] l}ggﬁgﬁiﬂg%ﬁ'tﬂerﬁb’&fﬁctilggfi@a@%n%éc%ﬁse the traumatic

represen?s ani fpor ance for ncer sufferers.
3P fffoey efhymBheiapy aadpativttisrapy afe@anseddy(thy taxscifyroftheetraditional
3-position. In another aspect of the invention R9 is
10 cincayments {p nonsgRuperqus ¢illshy | - WO 2006/ 032086
PCT/ AU2005/ 001436 -9 Preferably in conpounds of
formula (1-a): Rl is hydrogen, Cl4-alkyl or C(O R7,
FbhegmdpdRGesadasciivadaybencletien sjgrifernd glémical lgduadages.
Cl_4-al koxy, halo or OC(O R7, 5 provided that R2 and
R3 are not both hydrogen, R4, R5 and R6 are

| TikeReRdaatdr théshegedtive pysheeties of dekaxmpoualikyf the invention may be
cycl oal kyl, acyl, OC(OR7, and R7 is Cl-1-alkyl, ,
15 peplgyedde rhetagihealtldy indiydaspritey e efpety obradiatiod gnd/or chemical
S 0 | Mat. 10 More preferably in
SBhpschIEEE) R e
Thus, the invention also provides the use of compounds of formula (I) to treat patients with
cancer by either reducing the rate of growth of such tumours or by reducing the size of
20  such tumours through therapy with said compounds alone, and/or in combination with each
other, and/or in combination with other anti-cancer agents, and/or in combination with

radiotherapy.

The use of compounds of the present invention either alone or in combination therapy as
25  described above may reduce the adverse side-effects often experienced by patients when

treated with standard anti-cancer treatments. The use of compounds of the invention may

mean that lower doses can be employed in such therapy which represents an important

advance for cancer sufferers.
30 Preferably Rz in compounds of formula (I) is in the 3-position.

In another aspect of the invention Ry is C.4-alkyl, such as methyl.



Rl is hydrogen, nethyl, ethyl, propyl, isopropyl or
acetyl, R2 and R3 are |ndependently hydrogen hydr oxy,

W(Drmoh/@xzp% et hoxy, propoxy, isopropoxy, bronp,PCIAU2®S5/001436
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fluoro or acetyloxy, with the exception that R2 and R3

15 are not both hydrogen, R4 is, hydrogen, hydroxy,

nmet hoxy, ethoxy, propoxy, isop'r9o'poxy or acetyl oxy, and

R5 and R6 are independently hydrogen, hydroxy,
nmet hoxy, ethoxy, propoxy, isopropoxy, acetyl, or
acetyl oxy, or a pharmaceutically acceptable salt or

t h e 20 P I f d d
SR e PRUF T e PHR TF Y owi ng” subst tuente.
viier eis hitkrobén, 0y dralg®br C(BIRYy! or acet yI R2 and R3
are |ndependently hydr ogen, hydr oxy,
dk2, ac egliRasaye indepandenthiehysiogent hyshioksh & mizkoaﬁdhai@ 0&9@(0)R7,
hot baotégvﬁ%@%ﬁgﬁ andzl%[ %é n@{‘@otﬁaﬁ tg?d ndependent | y

hydro or " at Oxy, and R5 is

Rudlr oFnand®, ade pldapenaesist hﬁad)geyx, hydrept, atdogy sakyl, eycloalkyl, acyl,
deri vaﬁgz& t'hereof. The invention also extends to
conpo 7> #%r mul a (I-b): 30 WO 2006/ 032086

R@T/Aqg@Q@aﬁ&iﬁénylo}Qen§W/ O\ 1 R3 (I-b) 1\ R2

R5 R4 wherern: RI represénts hydrogen or Cl_6-al kyl,

row ragphprmedeentidailly ah«;ﬁ}bltab@sasalmr desvatipe tharsplfeci al |y

hydr ogen.

More preferably in compounds of formula (I-a):

R, is hydrogen, methyl, ethyl, propyl, isopropy! or acetyl,

R, and R; are independently hydrogen, hydroxy, methoxy, ethoxy, propoxy,
isopropoxy, bromo, chloro, fluoro or acetyloxy, with the exception that R, and R;
are not both hydrogen,

R4 is hydrogen, hydroxy, methoxy, ethoxy, propoxy, isopropoxy or acetyloxy, and

Rs and R¢ are independently hydrogen, hydroxy, methoxy, ethoxy, propoxy,
isopropoxy, acetyl, or acetyloxy,

or a pharmaceutically acceptable salt or derivative thereof.

Particular preferred compounds of formula (I-a) have the following substituents where:

R, is hydrogen, methyl or acetyl,

R, and Rj are independently hydrogen, hydroxy, methoxy, bromo or acetyloxy, with
the exception that R, and R3 are not both hydrogen,

R4 and Rg are independently hydrogen, hydroxy, methoxy or acetyloxy, and

Rs is hydrogen, |

or a pharmaceutically acceptable salt or derivative thereof.

The invention also extends to compounds of formula (I-b):



5 R2 represents hydrogen, hydroxy or Cl_6-al koxy such
as net hoxy, ethoxy, propoxy, nore preferably hydroxy

wo@roo®sdoexy, especially hydroxy. R3 represent SPCT/AU2005/001436

10

15

hydr ogen, hydroxy, Cl_6-al koxy such as net hoxy,
et hoxy, propoxy, nore preferably hydrogen or nethoxy,
especially hydrogen, with the‘H}Dviso that R2 and R3
do not both represent hydrogen, 10 R4 represents
hydr ogen, hydroxy, Cl.6-al koxy such as net hoxy,
et hoxy, propoRryO ky| such as nethyl, ethyl,
propyl, isopropyl, y hydr ogen, hydroxy,
nmet hoxy or net hyl et hoxy, or hydigowy, RS
ST 6-al kyl ,

oxy, particularly

y aggeptable salt or
¢d conpounds of the
e general formula (1-c):
ROO\ I \ (l-c) R2 RA(20 Whwerein: WO 2006/ 032086
PCT/ AU2005/ 001436 -11 i s hydrogen or Cl-C6 al kyl
such as nethyl, ethyl, prd%yl, i sopropyl, butyl,
baRRit.yl ., secbutyl, tertiary butyl, R2 is hydroxy or
Cl_6-al koxy such as nethoxy, ethoxy, propqxy, .
Raopr apmssentstydenegn or Csenlkyhore §§é‘?§8€153‘}' ,8r°th’P pr methyl, especially
but ox dand 5 R4 is hydroxy or Cl_6-al koxy such as
wethoﬁyfng?%oxy, pr opoxy, i sopropoxy, butoxy,
IRs0butrep¥senasidtigenyhydr@tyt dral y-dikigsycioas methoxy, ethoxy, propoxy,

especi al | y hydrogen,
hydr ogen, 15 or a phar
derivative thereof. Pre
i nvention include those

phar maceutical |y acceptabl e salt or, @ ge ivative
t her eémorewtﬁf@rablééw&%w XY HHERELY BYY P mul a (1-¢)
is Gl | Sy ekdxy, )
R o AP R By, STRSNR LI 80 om0y ooy o

hy dr oxyeforabiyeiivogen oe sptiixal ¢specially hydrogen,
with the proviso that R, and R3 do not both represent hydrogen,

R4 represents hydrogen, hydroxy, Ci¢-alkoxy such as methoxy, ethoxy, propoxy, Ci.¢-
alkyl such as methyl, ethyl, propyl, isopropyl, especially hydrogen, hydroxy,
methoxy or methyl particularly methoxy or hydroxy,

Rs represents hydrogen, Ci.¢-alkoxy, Ci.s-alkyl, especially hydrogen, methoxy,
hydroxy, particularly hydrogen,

or a pharmaceutically acceptable salt or derivative thereof.
Preferred compounds of the invention include those of the general formula (I-c):

R40

(I-¢)

20 wherein:



hydroxy. 15 More preferably in conmpounds of formula
(I-c) R4 is hydroxy or nethoxy, especially nethoxy.

WO n0oat32ABé er nat i ve aspect the invention provi dBGT/AU2005/001436

10

15

20

25

compounds of fornula (1-d): RIOO0O R3 (I-d) 20 R4
wherein: Rl is hydrogen, alkyl, cycloal kyl or C(O R7,
and R3 is hydroxy, alkoxy, aIk}i: cycl oal kyl, halo or
OC(OR7, with the exception that R2 and R3 are not
bot h hydrogen, 25 R4 is hydrogen, hydroxy, al koxy,

#H Kyl is Bydibgal &\t -Cagliey], suelivhsvaeth@ll ethyd|peydydnisep@opyl, butyl, isobutyl,
di (Cl.4-al kyl )am no or OC(O) R7, and WD 2006/ 032086
PCT/ ASpelotylpisttiessbutyk> R7 is hydr ogen, al kyl,

ik b G e

f or nulisobutoxg) secbﬁtbl@r &):r’tla(yl bmc)xy, B3 R2 5 wher e| n

IF@* 2¥ gg ﬁ%‘f{%‘é% hfr?%iof}@ \ﬁlethﬁwc%%;(y, grqu;gy lsogqr%gﬂxy, butoxy,

cycl o%dﬁﬁltoxyh@cgut‘aky,t%g)ﬁz@x th the exception that
R2 and R3 are not both ydrogen 10 Preferably in

curpbamacenticallyanedptabld salf)or Rilerisgiveshereef. hydr ogen or
met hyl, especially hydrogen.

More preferably in compounds of formula (I-c) R, is hydrogen or methyl, especially

hydrogen.

More preferably in compounds of formula (I-c) R; is hydroxy or methoxy, especially

hydroxy.

More preferably in compounds of formula (I-c) Ry is hydroxy or methoxy, especially

methoxy.

In an alternative aspect the invention provides compounds of formula (I-d):

R40

(I-d)

wherein:

R, is hydrogen, alkyl, cycloalkyl or C(O)R7, and

R3 is hydroxy, alkoxy, alkyl, cycloalkyl, halo or OC(O)R7, with the exception that R
and R are not both hydrogen,

Ry is hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl, amino, Cj.4-alkylamino or
di(Cy4-alkyl)amino or OC(O)R7, and



Preferably in conpounds of fornmula (1-e) R2 represents
hydr oxy or Cl-C6 al koxy such as 15 nethoxy. In

w@omposaess of formula (1-e) preferably R3 reprBGEAU005/001436

hydr ogen, hydroxy or nethoxy, especially hydrogen. 20
In a further alternative aspect the invention provides
compounds of fornula (I-f): WH12006/ 032086
PCT/ AU2005/ 001436 -13- RLOO-- R3 R2 R4 wherein
Rl is hydrogen, alkyl, cycloalkyl or C(OR7, and R3 is
hedr oxiy hyddokerx wikyd| dyyloalkgly atybadridalkyl bedminer OC( O) R7,
W th the exception that R2 5 and R3 are not both
hydrogen, R4 is hydrogen, hydroxy, alkoxy, alkyl,

I Vi -
gﬁﬁ% Bfhé 4lt§rrf&)ﬁ% aspeli thO (%%cﬂioﬁ{){f %@mrﬁ‘ﬁbdﬂﬁs of formula (I-e):

(Cl. 4-a and

"~ hydrogen, alkyl, cycl oal kyl, aryl, arylal kyl or am no,

10

15

20

and R8 is aryl% éuch as p@enyl or arylal kyl such as
benzyl. 10 Preft , spounds of fornula (14) Rl
represents hydroge especi ally hydrogen.

Preferably in conpotgds™~af #v 3 (I-f) R2 reffrésents
hydroxy or C 1.6-al koxy sych ag| S! pet hoxy,
especi ally hydroxy. Pre -nﬁounds of formula

(1-f) R3 represents hydfoge '76 Rhkoxy such as

nmet hoxy, especially hyd 20 Preferably in
conmpounds of fornula (I- is in the 3-position.
Preferably in conpounds ofl fornmula (14) R4a represents

am no, Cl.4-al kylam no or (4 4- al kyl ) am no,
especi ally am no.

wherein

R, is hydrogen, alkyl, éycloalkyl or C(O)R7, and

R; and Rj are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, halo or
OC(O)Ry, with the exception that R, and R3 are not both hydrogen,

Preferably in compounds of formula (I-e) R; represents hydrogen or methyl, especially

hydrogen.

Preferably in compounds of formula (I-e) R, represents hydroxy or C;-C¢ alkoxy such as

methoxy.

In compounds of formula (I-e) preferably Rj represents hydrogen, hydroxy or methoxy,

especially hydrogen.

In a further alternative aspect the invention provides compounds of formula (I-f):



25 Especially preferred conmpounds of fornula (1)
i ncl ude: 3

WO gabslogmsoxyphenyl ) - 4- (4- met hoxyphenyl ) chr omanP@F/aii2005/001436
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(HMC, Cpd. 1); 3

- (4- hydr oxyphenyl ) - 4- phenyl chroman-7-ol (Cpd. 2); WO
2006/ 032086 PCT/ AU2005/ 001436~ 1314

3- (4- hydr oxyphenyl ) - 4- ( 3- met hoxyphenyl ) chr oman- 7- ol
(Cpd. 3);

3- (3, 4-di nmet haxyphe ! - 40(4- met hoxyphenyl ) chroman-7-0

| (Cpd. 4);

3- (4- hydr oxyphenyl

(Cpd. 5);

3- (4- met hoxyphenyl)-4-(4-n

an (Cpd. 6); 5

3- (4- hydr oxyphenyl)-4- (P

hroman-7-ol (Cpd. 7);
- (4- hydr oxyphenyl ) - 4- ( 2- hydr oxlgphenyl ) chr oman- 7- o

4

- metlhyl phenyl ) chr oman-(?_-ﬂol
N
¢li met hoxy- B2 hydr oxyphenyl ) c

C%Jeﬁfel?‘lydroxyphenyl) 4- (3- acyl - 2- hydr oxy- 4- met hoxypheny

lFLC hr QeBYrég a(k‘}p @ycl8&1ky1 or C(O)R7, and
3-(3- hydr oxyph nyl - (3= et hoxyphenyl ) chr oman- 7- ol
(R3pd. igbydroxy, alkoxy, alkyl cycloalkyl halo or OC(O)R7, with the exception that R,

?HI(—EZ h é8‘el{e%jléetr%g}hyéldr(ggdzmhydroxyphenyl)chroman 7- ol

3§4( 4 kg BydrpBan W drody, (kX! ARy pytsulkyl C4uy mind,®l-alkylamino or
3 ( 4- rﬁ;@?xm@}lﬁﬂ)@mm QCEIRnet QBrya9eny| ) chr oman- 7- ol

ﬂ 4 hlél dro e glrlf)}//} cy%}ozzlgyl aryl ar lal 3;1 Sr Hru(r)l?'r’aarl]ld7 ol
1i dl)yl such as phenyl or arylalkyl such as benzyl.

3- (4 hydr oxyphenyl ) - 4- (4- phenoxyphenyl ) chr oman- 7- ol
(Cpd 15);
PréRraht inre% &J’(ﬁ%hﬁuléﬂ(—ﬁm‘% Héki‘@é%@}%@%@en%r m%‘tﬂlfw,l(eg,?eciauy

r oman- (1) |
dGﬁenOVEHOOHOO\I\(S)\I\OVEM) OH OMve
Oove Owe

Preferably in compounds of formula (I-f) R; represents hydroxy or C;.¢-alkoxy such as

methoxy, especially hydroxy.

Preferably in compounds of formula (I-f) R; represents hydrogen or C.s-alkoxy such as

methoxy, especially hydrogen.
Preferably in compounds of formula (I-f) R; is in the 3-position.

Preferably in compounds of formula (I-f) R4, represents amino, Cj.4-alkylamino or di(C;.4-

alkyl)amino, especially amino.

Especially preferred compounds of formula (1) include:
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)chroman-7-ol (HMC; Cpd. 1);
3-(4-hydroxyphenyl)-4-phenylchroman-7-ol (Cpd. 2);



20 WD 2006/ 032086 PCT/ AU2005/ 001436 -15 HO O MeO O

(6) 5\ 1 oHove \ I\l , M Ok HOO- -HOO MO
WERHOKIOBOBE OV \ | , OHHOO HOO \ | \ | OH PADAU2068001436
OHM OB 50 Ove HOO HOO \ \ (11) | (12) OH Br
OHOMe HOI O HOO 13 \ ( \ (14) OH OH Ow NH 10

WD 2006/ 032086 PCT/ AU2005/ 00143¢ -

3-(4-hydroxyphenyl)-4-(3-methoxyphenyl)chroman-7-ol (Cpd. 3);
3-(3,4-dimethoxyphenyl)-4-(4-methoxyphenyl)chroman-7-ol (Cpd. 4);
3-(4-hydroxyphenyl)-4-(4-methylphenyl)chroman-7-ol (Cpd. 5);
3-(4-methoxyphenyl)-4-(4-methoxyphenyl)-7-methoxychroman (Cpd. 6);

5 3-(4-hydroxyphenyl)-4-(2,6-dimethoxy-4-hydroxyphenyl)chroman-7-ol (Cpd. 7);
3-(4-hydroxyphenyl)-4-(2-hydroxyphenyl)chroman-7-ol (Cpd. 8);
3-(4-hydroxyphenyl)-4-(3-acyl-2-hydroxy-4-methoxyphenyl)chroman-7-ol (Cpd. 9);
3-(3-hydroxyphenyl)-4-(3-methoxyphenyl)chroman-7-ol (Cpd. 10);
3-(4-hydroxyphenyl)-4-(4-hydroxyphenyl)chroman-7-ol (HHC; Cpd. 11);

10 3-(4-bromophenyl)-4-(4-methoxyphenyl)chroman-7-ol (Cpd. 12);
3-(4-hydroxyphenyl)-4-(3-methoxyphenyl)chroman-7-ol (Cpd. 13);
3-(4-hydroxyphenyl)-4-(3-aminophenyl)chroman-7-ol (Cpd. 14);
3-(4-hydroxyphenyl)-4-(4-phenoxyphenyl)chroman-7-ol (Cpd 15);
3-(3,4-dimethoxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-o0l (Cpd 16).

15

20



-16 HOO M \ I \ (15) HOO (16) O Ow Ow O Ow

or a pharmaceutically acceptable salt thereof. The
w@eorvposass of formula (1) according to the i nvRCI/ATZ005/001436

include two chiral centres. The 5 present invention

includes all the enantionmers and di astereoi soners as

well as m xtures thereof in aH@‘proportions. The

i nvention al so extends to isolated enantioners or

pairs of enantionmers. Methods of separating

enant i id@® n®P~di ast er eoi soner s MgPe_y G

person sk inthe art. 10 It wll

persons s d A art (g)hat the IeOnrp

formula (1) th jubstituents on the clic

ring can be cg~ orel ative to eac

Preferably i e conpounds of fornula

substituents be cis. A particularly

conmpound of the,present invention is the chgsi sonmer of

compound 15 No. (1), HMC: HOO OH W or a

phar maceutically acceptable salt thereof. 20 Likew se,

particybar Ly _preferred conpounds 3 appoond Nos. (2)
to (16) i [ conf or mati on. ‘

PCT/ AU200 The( onpounds [11)(8)
and (1V) are inter tes '‘as set out herein

corresponde®g i
i nternedi at e

o-nrund'Nbs. (1) to
preferred co '

ds of the present

(10)

(12)

10



5 Win conpounds of formula (l111) and (I1V) may, for

exanple, represent the followng radicals: 'V. WjVvNn
WA 00R03208 2) R5 RS R6 R4 R4 15 "~AAn RS R6 ROF/B)2086/001436

(V-4) R5 RA R4 20 or a protected derivative thereof

wherein R4, R5 and R6 are as defined above for

conpounds of formula (I). The- 8rm "i sof | avone" as

used herein is to be taken broadly to include as

i sof | avones, isoflavenes, isoflavans, isoflavanones,

I sof | a&\x afd_the |ike. 25 The t "al kyl" is

taken to [ [ [

sat ur at ed of (kyto such 4
as nmet hyl, |, isopropyl tOX/II : (
secbut yl , y Vieu pent yl i

al kyl group pr efer ably contains from

1 to 4 carbon
or isopropyl.

ons, especially nethyl
cIoaIkyI i ncl udes CB, ycIoaIkyI
cycl obutyl, cycloperityl and

cycl opexyl. WO 2006/032086 PCT/ AU2005/ 00d¢s36 -18 The
al kyl group or cycloal kyl group may optionally be

%Q%Hahﬁ&&%@a)ﬂy%@e&&bl@ﬁ&lﬁh&feofﬂ uorine, chlorine,
brom ne, iodine, carboxyl, Cl-C4-al koxycarbonyl,

Cl- &4- al kyl am no-
The compounds of formula (I) according to the invention include two chiral centres. The

5 present invention includes all the enantiomers and diastereoisomers as well as mixtures
thereof in any proportions. The invention also extends to isolated enantiomers or pairs of
enantiomers. Methods of separating enantiomers and diastereoisomers are well known to

person skilled in the art.

10 It will be clear to persons skilled in the art that the in compounds of formula (I) the aryl
substituents on the heterocyclic ring can be cis or frans relative to each other. Preferably

in the compounds of formula (I) these substituents will be cis.

A particularly preferred compound of the present invention is the cis-isomer of compound

15 No. (1), HMC:

or a pharmaceutically acceptable salt thereof.

20 Likewise, particularly preferred compounds are compound Nos. (2) to (16) in the cis-

conformation.



carbonyl, di-(C -C4-al kyl)-am no-carbonyl, hydroxyl,
Cl- &4- al koxy, fornyloxy, Cl-C4- 5 al kyl-carbonyl oxy, C

wO 2006438Bkyl t hi o, C3-C6-cycl oal kyl or phenyl. PCT/AU2005/001436
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Preferably the al kyl group does not bear any

substituents. The term"aryl" is taken to include

phenyl, benzyl, biphenyl.and rdpht hyl and may be 10

optionally substituted by one or nore C | -C4-al kyl,

hydroxy, C | -C4-al koxy, carbonyl, CI. -

C4-a|koxycarbony|, C 1 -C4-al kyl carbonyl oxy, nitro or

hal o. The term "halo” is taken to include fluoro,

Aresempopndsraf famenlacodl) anst @V predniprmediaiepassetioutdiergnoEach
r:

ARl PRl 4R s SR G bRl WBirBound Nos. (1) 10

di bledre g0 prefelrancbnmpuhds @Hhhﬁfe@@ﬁmateﬁdoml kyl groups.

Preferred hal oal kyl groups are trifluoronethyl and

pent af | uoroet hyl . The conpounds of the invention

[

Qﬂﬁ}é ﬁ?@ gtglats S%?!f&gﬁrglai%ﬁ al( IVEI : Sagbialme 3@#&% the following

padicalgul ar i ncl ude pharmaceutically acceptable salts

as would 20 be known to those skilled in the art. The

term "pharmaceutically acceptable salt” refers to an

organic or inorganic noiety that carries a charge and

that can be adi ni Sfféred in associatiomw th a

phar maceuti cal for exanple, as a-gQunter-cation
al sal.1)Phar mace Ly (v2)
accept abl e cati gns e known to thoselg [led in

or counter -anion

the art, and Reclude but are not Rgm ted toRgodi um
potassi um cal cium gzi nc and quaternary am ne. 25

Phar maceuti cal | y acceptabl e ani ons are Krfown to those
of skill in the art, and include but are not limted
to chloride, acetate, tosylate, citrate, bicarbonate
and car bonat e. Phaﬁﬁace tically acceptgffle salts

i ncl ude t hose Torpe g%stlc asc» icsRaspartic,
benzoi c, benzenes ni c, ric , (V-4)

et hanesul phoni c, \nBFi c, glutan1c g arhc, 30

gl uconi ¢, hydrochl ofi c, hydrobronic, | agti c, Reunl ei c,
mal i ¢, net hanesul ph@ni c, naphthoic, hygyoxynaphthoic,
napht hal enesul phoni ¢, napht hal enedi sul phéni c,

napht hal eneacrylic, oleic, oxalic, oxal oacetic,
phagpdterted derppative thereoff wheteire Rg Ryl 4pll Rgiage ad dufinad above for
trifluoroaceti WD 2006/ 032086 PCT/ AU2005/ 001436 -19
CPIIBA Fgg ‘ﬁaaerlcarballyllc salicylic, sul phuric
sul pham ¢, sul phanilic and succinic acid. The term
"pharmaceutical |y acceptabl e derivative" or "prodrug”
rlék ders Yispflvdes'i as aséd/kereif is to be taken broadly to include as isoflavones,

isoflavenes, isoflavans, isoflavanones, isoflavanols and the like.

The term "alkyl" is taken to include straight chain and branched chain saturated alkyl
groups of 1 to 6 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
secbutyl, tertiary butyl, pentyl and the like. The alkyl group more preferably contains
preferably from 1 to 4 carbon atoms, especially methyl, ethyl, propyl or isopropyl.

Cycloalkyl includes Cs. cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.



5 the active conmpound that upon adm nistration to the
recipient is capable of providing directly or

WO pabc/08208¢ y, t he parent conmpound or netabol i t ePCDAURIIAN01436
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exhibits activity itself and includes for- exanple
phosphat e derivatives and sulpggnate derivati ves.
Thus, derivatives include solvdtfes, pharnaceutically
active esters, prodrugs or the like. This al so

i ncl udes derivatives with physiologically cleavable
Ieaving groups that can be cleaved in 10 vivo to

Vi he co U f the L0 W act i
ORAER ehil S 2DBHRIe Blp b sk GhuBishRTbD AEL Hreof
Ahesipb ad}ﬁorlrﬁcyblfoﬁilﬁe isdihé, @agboRyl, @M:mmafx@eabbxyylacp@ alkylamino-
nono-, oxy-substituted conpoun

ViFEo8Yh ﬁev(%lrcneﬁ@)wnlfl%ar;beﬁﬂahx drewpdy Gxﬁ;ngkkgwsfoanﬂoxy, Ci-Cy-
| |
o R By O M AL E ORI THRR o BT L ot e

i nvention are readily cl eavable to the correspondi ng

| tuted, 15 ound Chem cal functi onal
ettt Beabin i qogt BuideE) BH B HTHENS and of her

t echni ques knomn to those skilled in the art may be
used where appropriate to aid in the synthesis of the

chegoum taryifis taken foriaclode phenyb bena, biphahyt snel napbtht andgay be

CREhAR Stndlid TS BEBt Gkt CRCTapO I BaE R By Mhrbonyt, €1

| QARG yRBrboA Q%@@nkyl@@b@mo@ynmldr hemt abl i shed
nmet hods in t art, for exanple as described in T. W

Greene, Prot ectlve Groups in Organic Synthesis, John

Wil S ¥ (?‘Sla b YLle ﬂﬂ]gﬁ]l chipth, HEEE éﬂchlo% Oﬂrgﬁ:}dbﬂgﬂuoro and

groups inc ut- are no mted to car
edlero anoegrefeasbit fuores tRufarenar tylforesdaatpde @umna&" Wlll 1nclude

T T Y TR .
%ﬁ?al’liyl SIS arétﬁhﬁ&'&)&@'ﬂ%@)ﬁﬁ@ﬁéﬂtaﬂdﬁé‘éthﬁnd silyl ethers

such "as t-butyldinmethyl” silyl ether. 30 Protecting
groups can be renoved by, for exanple, acid or base

c@g éﬁgﬁg{)&y %.r tﬁ%ﬁ%lﬁf’hog{lﬁ%lpg dﬁgfﬁlgeﬂ{#‘ A8 aﬁé %‘g@%‘gﬂ salts, anionic salts
fand okviteionic J40s, 2006 B3e8Iar MELAAYRARRORIARS accedfdble salts as would
be known to those skilled in the art. The term "pharmaceutically acceptable salt" refers to
an organic or inorganic moiety that carries a charge and that can be administered in
association with a pharmaceutical agent, for example, 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 limited to sodium, potassium, calcium, zinc and quaternary amine.
Pharmaceutically acceptable anions are known to those of skill in the art, and include but

are not limited to chloride, acetate, tosylate, citrate, bicarbonate and carbonate.

Pharmaceutically acceptable salts include those formed from: acetic, ascorbic, aspartic,
benzoic, benzenesulphonic, citric, cinnamic, ethanesulphonic, fumaric, glutamic, glutaric,
gluconic, hydrochloric, hydrobromic, lactic, maleic, malic, methanesulphonic, naphthoic,
hydroxynaphthoic, naphthalenesulphonic, naphthalenedisulphonic, naphthaleneacrylic,

oleic, oxalic, oxaloacetic, phosphoric, pyruvic, p-toluenesulphonic, tartaric, trifluoroacetic,
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tetrabutyl amoni um fluoride to be cleaved. It will be
clear to persons skilled in the art of nedicinal

W@ b@aiozx8ey t hat conmpounds of fornula (1) nay BPET/AU2005/001436

converted into other conpounds of formula (1), for
exanpl e, where a 5 conmpound of formula (1) bears one
or nore hydroxyl substituents-then one or nore of

t hese substituents can be converted in to a halo
substituent such as bronmo, chloro or iodo by treating

iSheRl1GOAR! trivafalINid) BRIRGEE0 astu'lﬁlﬂné oRhardillsQRBRGELE B succinic

agents i ncl ude compounds 1iKe NBS, hydrobron1c acid,
ebidori ne gas etc. It may be necessary during processes
such as hal ogenation to use protecting groups to
protect other functionality in the nolecule. 10

Rihe B 'Cphhlylﬁ&eﬁtydilm)&yéeffotdﬂs&yddﬂﬂhtlﬁﬁ' of epdidiug" eefersad aidatieative of
to the correspondl ng hal pgen n&ound by treatment

e astixe pempyadh @tﬁ@)oa@@wmst);qgwé e reqipieiids caraple of providing
taﬂje&gp& inGiPSRQURE IR ﬁuﬁ@ F ffledB¥itel QF thmlﬁ’actéYlty itself

treat’ing an appropriate amne stafrtin
\andl imcNaliOfrienample p@bﬂﬂﬁt&l&n&ﬁtﬂd@lam swlphoﬁamlldme&itlves Thus,
erat ur co dltlons such.as 15.0C, to fo

618? %Qﬁ%ﬁ’& sivates.Phpymacey gj@gw{e GSteLs;¢ Pgwrtthe like. This also
Gitfdes GeBlativisd with phiBbihg fEﬁH Q@a%?éie&xﬁn%@fb‘ﬁ% {hat B be cleaved in

azide into the required ha ound ener al
pjrvocte vaﬁdﬂthp p@rpmumlg ot ﬁwpovnmdgn of thtemanﬂmmple)y The leavmg groups

Q'}/‘)plnclg ¢ W pa ?‘%ﬁ t%l%lt,l f(ﬁ%te \%‘i Pné??{ula% arwon% - ﬁad per-acyl

‘Akws@bs@mté@édrﬂ@hnab Gvieeré Ond G radre tﬁecpeﬁaam@lyﬂfbs;y @koups are
formula (I1) wth a reducing aqent to provide a

OrrtprserhBs aw ey gravp) Brefarably an geghylgreusn. by really\rayhowe Subzstuted
I T -

lcompotnaisohydri des and al kali netal borohydrides, but
woul d i ncl ude hydrogen in WD 2006/ 032086
PCT/ AU2005/ 001436

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

compounds of the present invention, and their starting materials.

The protection of functional groups on the compounds and derivatives of the present
invention can be carried out by well established methods in the art, for example as
described in T. W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons,
New York, 1981.

Hydroxyl protecting groups include but are not limited to carboxylic acid esters, eg acetate
esters, aryl esters such as benzoate, acetals/ketals such as acetonide and benzylidene, ethers
such as o-benzyl and p-methoxy benzyl ether, tetrahydropyranyl ether and silyl ethers such
as f-butyldimethyl silyl ether.

Protecting groups can be removed by, for example, acid or base catalysed hydrolysis or

reduction, for example, hydrogenation. Silyl ethers may require hydrogen fluoride or



-21 catal ytic hydrogenati on where a suitable catalyst
such as pall adi um on carbon may be used. O her

W@ piobabdogs hydri de sources i nclude sodi um PCT/AU2005/001436
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tri acet oxyborohydride tetrabutyl ammoni um

tri acet oxyborohydri de and sodi 2@1 cyanobor ohydri de. 5
Preferably the double bond in ounds of formula
(I'V) is reduced by hydrogenation. Conpounds of
formula (1V) are prepared by dehydrating a conpound of
fiefrabutydarpmpnivm flpgydeobe clegyed) HO W1 R3 R2 10
wherein Rl, R2, R3 and Ware as defined above, in
relation to conpounds of formula (I1) or a protected

dewilviesé clesr tb Ipefse@s‘ skllwndlﬂ@tr't ofmediBinal @fenﬁét@fmhleconﬁﬁunds of
catal ysed by acid ase or facilitated 2/
cfewéa & 6??3’631"6 comserfqéén@éqﬂ@qrgpgnpav%wé formptla (1 fheexagple, where a

| BP0 & 2‘6[1%%5%@ Or KIROVRY CP'QSPIIIQ t&? %t}l?g%ll}egor more of

the” art. ounds or nu
dadsy du‘aitlacéntsfaan be)camﬁrted itoto 4 hadatuhstituent duch as bromo, chloro or iodo

91 opl R LRI B lsorte e RIRESORS 286 tkiiiegompounds
(k&NBS, RYQdBrdmic atid, Ehloﬁzﬁe ga&)?et@5lt Mh%rlﬁ'déc&ary@%nngﬁrocesses such

are as déefined above for conpounds of fornula (I or

&s pelogenntion twmg@pm@mepmmmwom@rdmaahty #rpthe molecule.
derivative thereof with an arylating agent; for

exanpl e, a conmpound of forrmula WM+ wherein W is an

@hieh6livalyby hgdibslh hial @dt be dhdilpcisatibiaid thécorsespHRIiNE Balogen
rcrz?)lrn%ogr?cij Q}t/ te}gat;n(e):gtswnh a halogenating agent. However, the desired halogen
compound may be prepared by, for example, treating an appropriate aryl amine starting
material with NaNO, in the presence of HCI under reduced temperature conditions such as
0°C, to form the corresponding azide salt. Subsequent treatment with CuCl, CuBr, KI or

HBF,; may be used to convert the azide into the required halo-compound.

A general process for preparing compounds of formula (I) comprises the step of treating a

compound of formula (IV):

Iv)

wherein Ry, Ry, R3 and W are as defined above in relation to compounds of formula (II)

with a reducing agent to provide a compounds of formula (I) or a protected derivative
thereof.

Reducing agents are well known to persons skilled in the art and can include hydride

sources like borohydrides and alkali metal borohydrides, but would include hydrogen in



preferably [MyBr]+. 5 The arylating agent WM may be

prepared by Gignard chem stry where the hal oaryl
w@orposass (V): X R5 R6 M 1)7 RA or a prot ece€dAU2005/001436

derivative thereof wherein 10 R4, R5 and R6 are

i ndependent |y hydrogen, al koxy,. al kyl, acyl, OC(O R7,

a protected hydroxy such as @il('Ri 0)3 or protected

am no such as trinmethylsilylam no phenyl halide, and

RID is independently alkyl or aryl, and X is halo,

peaidl gicalipidyogenatian, whée iasuitalde vatelystisuth as pedtladiunsore barben may be used.

RS EBleoR A B REASioafth BNy o R fgstapu T ammonium
Reia&osty bbrdhyadidd MB) sodiunkByRab&dhidiide. R4 R4 R4 20
wherein R4, R5, R6 and X are as defined above for

conpounds of fornmula (V). WO 2006/ 032086
/ - ' t] nt ..
5 AR G 2R B L AL ARGt
correspondi ng isoflavan-4-ols (I11), isoflav-3-enes
A oSl bE R ST o5 g oo

prepared by reacting conpounds of

(II0)

10

wherein Ry, Ry, R3 and W are as defined above, in relation to compounds of formula (II) or

a protected derivative thereof.

Dehydration can, for example, be catalysed by acid, by base or facilitated by conversion of

15 the tertiary alcohol into a better leaving group as would be known to those skilled in the
art.

Preferably compounds of formula (IIT) are dehydrated, for example, by treatment with
para-toluene sulphonic acid.
20

Compounds of formula (IIT) may be prepared by treating compounds of formula (II):

(1)

25 wherein Ry, Ry, R3 are as defined above for compounds of formula (II) or a protected
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formula (11) with a conpound anal ogous to conpounds of
formula (V) wherein X represents any appropriate

WO e@siosaysgr oup L which is lost in the fornati oPCDAURINE001436

product by nucleophilic addition of the aryl nviety

to a ketone by reactions well known by those skilled

in the art. 10 Preferably any-22ee al cohols, esters or

ot her such reactive groups in the keto conpounds of
formula (I1) will be protected, for exanple, as

et dherBsvikisad w{laqh@ bt dféf emm@ & co'?rgféhﬁ‘@ ehfdrﬂnﬁla WM
addi tion reaction. ounds of can
prhsprin 8 iHgn optitwelln guhstiéltmwh@d@@mdé% csrmleuome more counter ions,

formula (M): RO/ O(VI) OR3 f ~ R2

%%gggggﬂfgg%'d derivative thereof, wherein Rl, R2 and

R3 are as defined above, for 20 conpounds of formula
&‘ Sui tabl e _reduci ng agents are described above

e PBiangAeeadlAYT a1y b€ Prepareddiyanenaid Basmisey whiees tb@ heloaryl
(s=Ta} dqg)ected for exanple, by hydrogenation. 25
Access to‘conpounds of general formula (V) is

avai | abl e by general synthefic nmethods as set out in
Schene 1 bel ow and as descrjbed in published

I nternational applicatio ) W01/17986, the

di scl osure of which i &st r &zed hei(d) n by

reference. A typical syn s is depicted in Schene

1. WD 2006/ 032086 PCT/ AU200b/ 001436 -24- R10 OH + HO
BF3/Et20 O R3 70C 1" R4

or a protected derivative thereof wherein

R4,  Rsand Re are independently hydrogen, alkoxy, alkyl, acyl, OC(O)R, a protected
hydroxy such as OSi(Rio)3 or protected amino such as trimethylsilylamino phenyl
halide, and

Rjp  isindependently alkyl or aryl, and

X is halo, preferably bromo,

is reacted with a metal such as magnesium to form the arylating agent.

Preferably the haloaryl compound (V) is selected from:

Re (Va) t . Ve) Vo)

wherein R4, Rs, R and X are as defined above for compounds of formula (V).



R2 RIO OHRHOO (VI) MS02Ad RO 3 DWR3 R2O0R2
Schene | Access to the variatious 3-phenyl substituted

w@hooo/sae86 i S avail abl e by varying the substitRPCT/an2005/001436
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pattern on the phenylacetic acid derived group. 5

Access to the 4-phenyl substituted chromans is

avai | abl e by varying the substi%3ut i on pattern of the
aryl ating agent (V). Anal ogues of conpounds enpl oyed

in the processes may be used which include a 10

sRetioh o€tie anflniitp agent with dredstdne dR9omsulal @) previdéodccess to the

S%’%‘gg b gqlfsoith.(@)v:aan%{@p gﬁi)giso ?}Vlf? %?I%{J@{Qe;a&qis;ggvagse EISrgf the present
"aWBkigration” and the like are to be considered in

their broadest context. In particular, the term
"treatnment” does not necessarily inply that an ani nal

igpireated until total recaovery.,Accordingl 15

- RGBT <O Phengh 8t R G b he BB e st ipigompounds of
sR@blal (V) Hithar igoubd kidlo ERAS EorBPoRils oPfRM@An (V) SviREein X

ot herw se reduci P?gqjt he risk of devel oping a particul ar
cISREFSENtHALY AMPEORTIABUIsaviBE sep Lowhiebislosbinpbrifumaign of the product by

f Al ' IS i [ t '

TR R ol G ey LS Kb ITERRBHL Wl kg by those
askilledoiarthoért.f act ors, which include 20 the specific
application, the nature of the particular conmpound

used, the condition being treated, the node of

aﬁl@féﬁhﬁ% El? 100 aRBkb1E RStetORYtitdr RcHealdthR g?éﬁ&is%‘#he M3 compounds of
2006/ 032086 PCT/ AU2005/ 001436 -25 Compounds o

f formulag11) Will braprdsected] fonexgmplegas i-putpldiraethlsildretheasdurittg the
as_ ks ,conventional.ly practised. See, for exanple,
C%%Mhﬁlﬁr?&glﬁopﬁ%ﬁ?%‘mx‘me phar macol ogi cal basis of

t herapeutics", 7th Edition, (1985). The specific

dosage utilised wil|l depend upon the condition being

t Femperndsof forgrudg @D epn b propatsi dytreducing the gheongfdouble bond in

A PHRlS 8 BRI her

(VD

or a protected derivative thereof, wherein R, R, and Rj are as defined above, for

compounds of formula (II).

Suitable reducing agents are described above. Preferably reduction of the carbon-carbon

double bond can be effected, for example, by hydrogenation.

Access to compounds of general formula (VI) is available by general synthetic methods as
set out in Scheme 1 below and as described in published International application No.
WO001/17986, the disclosure of which is incorporated herein by reference. A typical

synthesis is depicted in Scheme 1.



5 well known factors as indicated above. In general, a
daily dose per patient may be in the range of 0.1 ng

W 0006/08208¢ ypi cally from 0.5 ng to | g; preferabtAUL@®I001436
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20

50 ng to 200 ng. The-length-of dosing may range from
a single dose given once every day or two, to tw ce
or thrice daily doses given ovet* the course of froma
week to nmany nonths to nmany years as required,
dependi ng on the severity of the condition to be
treatP®Pqroall&H ated. 10 It will be further
understoat faer goy particul ar subj dBftz/EsPecific
dosage reghwens shoul e | I8t over t+re—acewsrding
to the individual need gnd te (Bfessi o@a?Cj udgnent
of the person adm nistering ol suBervising the
adm nistration of the conpositions. 15 Relatively
short-termtreatnments with the active conmpounds can be
ul§e(51 to cayse stabilisation or shrinkage or rem ssion
of! @ Longer-termtreat nent K10s | oyed t gy
preve vel opnent o rsin k
patie WO tion_gnﬁ?&gaaceu
i ndi cat i ons her € eLribed are typically Prepa s
adm xture of the conpounds of the invention (for 2
conveni ence hereafter referred to as the "active
conpounds”) with one or nore pharmaceutically or
veterinary acceptabl e caPeheme 1and/ or exci pients as
are well known in the art. 25 The carrier nust, of
course, be acceptable in the sense of being conpatible
wAtdesatoythe vidatious Agrhedylanbsitited therians Huvallaldaib@angtying the
nmust .nqt be del eterious to the subject. The carrier or
eOFHHHERR Parn R the rhsnylgectic aﬁldlqseﬁléf?‘g,gr%‘?- both, and is
preferably fornmulated with the conpound as a
uni t-dose, for exanple, a tablet, which may contain up
t HCCEeDH thy 4wpbenii tsubstituted ehraoiahny is aveilghdeibylyaryineftbe alissitution pattern
fr 0.5%to 59%.by weight of the active conpound. 30
&fgm%gy?ﬂfpgag%%i(yg conmpounds may be incorporated in
the fornul ati ons of the invention, which my be
prepared by any of the well known techni ques of

Ipguey of serapainds gmpyed iihe ProgesePaRy Avoobbivhiadude a
- I: | %l e tionakly
 EBAERR AL hreSpu RN K, A0S TR o Bl RT
preferred concentration of active conmpound in the drug

nggs%%iihteire%?, tI% tlelrms "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.

The amount of one or more compounds of formula (I) which is required in a therapeutic
treatment according to the invention will depend upon a number of factors, which include
the specific application, the nature of the particular compound used, the condition being

treated, the mode of administration and the condition of the patient.



10

15

20

25

30

depend on absorption, distribution, inactivation, and
excretion rates of the drug as well as other factors

wWo /032086 t hose of skill in the art. 5 The forpal/AU2®8901436

of the invention include those suitable for oral,
rectal, ocular, buccal (for exanple, sublingual),
parenteral (for exanple, subctlaneous, intranuscul ar
intradermal, or intravenous), transdernal

adm ni stration including nucosal admnistration via

oenpdasd® of HRMIR (1) mlﬂéaadﬁﬁm@@fétdqﬁh glePshd SARINRRS B

al t hough the nost "suitable route in any given 10 case
vpnventiensdiydrantiseh eSevatancsanpld, Seodmarn gnddﬁllmhm "The pharmacological

BAPCOLREP TR 7! BEHER BT oh SFee R ifoc Qi St depend pon

e doutligioh ®8ingUtcarl) e kRte ehithd s@gm rth@ tdudd bfodiiniTAYtriXen and other
presented in discrete units, such capsul es,

selltkeown faciorsag indlicatnd abame. elnsgené@bw dedidapapar@ationt may be in the
po%d OFBMThE RS ! g{&%n;@froﬁﬂ?f Jnrg B & FefE &H’soﬁg 200 me.

er or gran as a so a su pensi-on
dhe-tapgtoefslosing nyraagptoms single d@ke gleenatmoa Bvery day or two, to twice

|, - | |
Bb{tGF AR TSR DR hE et PR AYVeel Y RS mpBih amany vears
G eBIRE TR el HESLNERof e e ordlo W ARG BB

associ atioh the active conpound a suitable carrier
(which may contain one or nore accessory ingredients

AT oo A AR il S S o e regipons

sl bogdjtit@vactihy @c&)@dlﬁ@ tthe Wditidaall need bt @€ phdB&idhal judgment
divided solid carrier, or both, and_ then, if

bt Psmoy adminigpring errapervising tha gdministatien §f the camppgitions.
forma unit dosage. For exanple, a tablet may be
prepared by conpressing or noul ding a powder or

Behnivtle shard-teraontreitmenty withehaadtive eompopaiseen be psddanahhise
wi%lI one or nore other, i.ngredients, Conpressed
piahlisgtionprghypkage @55&1%13%@/0 %ﬂ%ﬁ?résépﬂgfm?rﬁl Gealenty Grpbe
ea%tyye@to br8erft TR Pm@ﬁt JtanderShr ﬁlgmpﬁpgauéwh as a

wdér or granules optionally m xed bi nder,
Iubrlcant inert diluent, and/or surface

di en I\/bul bl et s e :
T By P st AR R Q%J’Q‘Eﬁl?"o{ﬁl & i B e P Wrapeuti
RN EbeThd ORI Subed Rl Sty g %‘2 dre@By ad@bttudel o hebompounds of the
bi nder. WD 2006/ 032086 PCT/ AU2005/ 001436 - 27
invention (for convenience hereafter referred to as the "active compounds") with one or
more pharmaceutically or veterinary acceptable carriers and/or excipients as are well

known in the art.

The carrier must, of course, be acceptable in the sense of being compatible with any other
ingredients in the formulation and must not be deleterious to the subject. The carrier or
excipient may be a solid or a liquid, or both, and is preferably formulated with the
compound as a unit-dose, for example, a tablet, which may contain up to 100% by weight

of the active compound, preferably from 0.5% to 59% by weight of the active compound.

One or more active compounds may be incorporated in the formulations of the invention,

which may be prepared by any of the well known techniques of pharmacy consisting



Formul ati ons suitable for buccal (sublingual)
adm ni stration include | ozenges conprising the active

w@eooposaoss i N a flavoured base, usual ly sucroseP@nAU2005/001436
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acaci a or tragacanth; and pastilles conprising the
conpound in an inert base such as gel ati ne and

gl ycerin or sucrose and acaci4°-5 Fornmul ati ons

suitable for ocular admnistration include |iquids,

gels and creans conprising the active conpound in an
@ssehtiallyyofeioeping thecanpaniests, aptiodallyuisnkuding@owe o sidre acesssory

of the present .invention suitable for parenteral " .
Sosrrdieuty THF BietetehrSengh oS sPmeB MR ¢ fug composition wil
WPERAUSH MsERRbALdIQABUIRSY, ida8ti Ptfoh Y hdekoRABN dites MHThe Brug as well as
preparations are preferably isotonic with the bl ood

other Hzctom kaene o thees ¢f skill in ‘L{Ihé@e preparations are

preferably adm ni stered intravenously, although

adm nistration may al so be effected by neans of

StHe gl 8’ of ki iedntioa ihdtide those suitalsld ésroahl, teajabaiculan. buccal (for
Such preparations may . conveniently be prepared b

SAATRICn g e b PRGHIFRL W ﬁxamléfSu('aFut_ane@u&dm@nw%érimmdmal’ or
A R O SO s
anauh,diaginaton rédtem; andens tinteitents akha@lghyhcmostauitalile sont®inlany given

O oSl SR o st and o o et
FepRab Rt baSactiff coRpdmaicK Ribeisaipd.e, may be

prepared enploying saline as the carrier 20 and a

sol ubi li sing agent such as a cycl odextrin or

IS 7 S o S IR b, s

chiap®iléry bacRets Cly24r@d€ %k tdbiets, each containing a predetermined amount of the
2- hydr oxyet hyl - (3-cycl odextrin, . ..
gcﬁy@gqg;}%mgmq a Qe grapplss; a3.a solution or a suspension in an aqueous or

r (B3 poexkrd ion. formulati
(B RS 0 A R ENAle B 06 pl sjory Spch formultions may
deqrgsieed by myi siithld moetlygal ejphhrpacyyetiicld erctudes the Stept dthbripging into
derivatives of cyclodextrins, i ncl ude, . tisol(r) a
SEPYeTBIoR Re aiE FX@BPW%W‘\P&“&%&E yer ot g‘?%ﬂlgﬁﬁla% ﬁant(a“? one or more
aPRBLRGY8R:LHhR At n8Rd aBeRSr | bed in US 5,134, 127.
Formul ations suitable for rectal adm nistration are
preferably presented as unit dose suppositories.

Ror nul at i,0 sui t.abl e f or vagi Hel ' .

PR SRR A RN pRIRERL3 A0 B et
NeiyniRigg Ry e dompoatdinivith B fiqtider dmklywividedrpslidnehrtiért br both, and
one or nore conventional solid carriers, for exa

| e,
dBemal msesary, S e eGP IR IShds i forRkR Ui g, For

example, a tablet may be prepared by compressing or moulding a powder or granules

containing the active compound, optionally with one or more other ingredients.

Compressed tablets may be prepared by compressing, in a suitable machine, the compound
of the free-flowing, such as a powder or granules optionally mixed with a binder, lubricant,
inert diluent, and/or surface active/dispersing agent(s). Moulded tablets may be made by
moulding, in a suitable machine, the powdered compound moistened with an inert liquid

binder.



WD 2006/ 032086 PCT/ AU2005/ 001436 -28 Formul ati ons or
conpositions suitable for topical adm nistration to

w0 b@o®kioge pr ef erably take the form of an oi nt PERAD2005/001436
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cream |otion, paste, gel, spray, aerosol, or oil

Carriers which nmay be used inc¢lude Vasoline,

| anol i ne, pol yethyl ene gl ycol $.27al cohol s, and

conmbi nation of two or nore thereof. The active

compound is generally present at a concentration of 5

f Famulatib¥s switabls for hucca’o(rseblp@uall) adinaristyation dmmlﬁﬂeﬂ%dn@es?%mprising

es nmposi ti.pons i ncl ude cosnet
ohF ettt o i HEY e e e Bioe o s raafagscanth; and
asHRi N sSdohdHris Y tHBWorRFouRHSS SR TRE HiSe SICRGS %El%tlﬁ@&l?dﬁ@?cerm or sucrose

adapted to remain in intimte contact with

epiddepsits of the recipient for a prol onged 10 peri od
of time. Such patches suitably contain the active
conmpound as an optionally buffered aqueous sol ution

off ormfuliitiogx sutbi, foPoduldd ddtnifisatMnGaslaeNt qiats, @olsWhl Breams
respect to the said active conpound. See for exanpl e

Efoswising the agtivgicompourrBin anmeplerly aceepiable Gﬁl'tlalmréillﬂléliit
transdernal adm ni stration may al so be delivered by 15

I ont ophoresis (see, for exanple, Panchagnula R, et
aCompiiids oditiet irygentimventionaiatill orfparemterh] adatinistration conveniently
opt i onal ge}(l buf f ered agueous &%I ut.ion of t ctive

COmPBEh gt il AqUEsPTeRsTAHANS Of ?Ctllﬁeo?ﬁi?l?%g%,.w ¢ch prepgrations are
%réfe?dbﬂ}slsgfé)ﬁﬁce\blﬂ( ) tﬁ’aonff tRd Hadiakd Y&iﬁéntaqﬁe&%gﬁrﬁlons are

fromO M acti ve |ngre I ent
H&ﬁﬁ%ﬁbé)t actmmswed Hlawerfously; althmiigh admlmmlgatlbe ok lal sodreedfected by
a..sol

%a%é RE L@%:u%l}lngoyni Eglﬂlséu%égﬁ {{gcﬁegplag JCgBP%yguch préparations may

cx@m@ﬁeﬁﬂyqn: preyarédiby AdhixirOfP bomBowthdPbidh PRee st 4 §Bking buffer and
accept abl e propel | ant such as carbon di oxi de or

PRGOS Togreading polytipn, siprdlgand isstrnag with @her oot olnigctable formulations
Sdé%}dﬁ% thtHe thvéntlot ﬁ?ﬂéﬂaﬂy E&ﬁ&lﬂ%‘iﬂ % t 1?03/6 %é\? tf.ﬁactlve compound

hept af I"'uor o-'n- propahe or” m xtures thereo
&mﬂwwebcamphmmdsdaawnm@omlbmﬂmmdmmﬂgthe form of food
stuffs, such as being added to, adm xed into, coated,
conmbi ned or otherw se added to a food stuff The term

fm&ufatn@flé fdrSinfuld®Rd fdrbxhinDleMntlSte gl‘éﬁﬁje Egﬁl 3 ﬂﬂl@ as the carrier

includes |iquid fornulation$ such
cadr ¢ gﬂd@h@ms ammﬁoﬂhbraﬁGDdeOd@dhnasrhhmh@hv@dhsﬁof Suitable

SRR SR oL B SRS B ln it
ayclodehttrig, t 0 Shyanefethyl-B-cyclodextrin,  2-hydroxypropyl-cyclodextrin,  3-
hydroxypropyl-B-cyclodextrin and tri-methyl-B-cyclodextrin.  More preferably the
cyclodexirin is hydroxypropyl-p-cyclodextrin.  Suitable derivatives of cyclodextrins
include Captisol® a sulfobutyl ether derivative of cyclodextrin and analogues thereof as
described in US 5,134,127.

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.



practices. W 2006/ 032086 PCT/ AU2005/ 001436 -29
Ther apeuti c net hods, uses and conpositions nay be for

W@evb/03298¢ ati on to humans or other ani mals, iPCI/AUR00§001436

mammal s such as conpani on and donestic animals (such

as dogs and cats) and Ilvesto%§ animals (such as

cattl e, sheep, pigs and goats)“°birds (such as

chi ckens, turkeys, ducks), marine aninals including

those in the aquaculture setting (such as fish, 5

cFalrﬁm&ttieamer amapostieht sitable) fontpidahadrhinksiratidinte the skingreferably take

C oun har ceutl al | ccept abl e derjvativ

SRS e agoidtent Craagy Aoton. Farlt 5Pk sPiRY ActSabil s Fapriss which
WhibOtRealinAedd VEsolias,Qhhne, ﬁdﬁ?&thﬂ&ld’ﬁ]?cdlmﬁ!ohok Néhd combination
desired action, or with naterlals that suppl enent the

oo ed mese thereols ibmaetiyesampppest is@snerally preseirt @hggengentration of
fo
gfgéerh'tOnlCé g&g@gtm Tilore gﬁmé«gltah%glrogl 0.3% W 2% ﬁzzvg ;é?ﬁm%‘s 'of Such

dmmpoattmesactdaercegﬁetidsknodsr‘eamat ion or synergistic
m xture. The active conpounds can al so be

~administered with lipid | owering agents such as
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WRlons Qﬂglb | PLhNIEmBE 'aﬂ’mlﬂ?ét ki6h 8fa r@&ﬁ{eﬂ%‘ discrete patches
s B By e

Itors suc as aspirin; agents
sadaptedsko cmaim i infimatd aintact wtth lﬂteedpldﬂrmm(drthe swipierd for a prolonged

SRR s SRR e R Sa O o
%ﬂfe@é@éq%@étﬁ soh 1o of Sfor BARSHEIS] BHED. 28 BérReARA] odl with respect to
terbutalol, and |abetalol. The conpounds can al so be

dliesaiil setbrecdmnousnBeaiar example Browods: €. d4999).
antiinflammtories such as ibuprofen, indonethacin,

aspirin, fenoprofen, nefenam c acid, flufenamc acid
afsinsildtions aitablehfer tragsdp@ne dmaAstratios Mdyeallis d&hstned et

with corti cost eroi ds .or_an antji-enetjc such as

zlenﬁoahfqrﬁsls S@@rﬁ@b@f?&l@l%fPafl@ha&ﬂvla R ef als ZORDY @dﬁépwally take the form of

rPDfBHLI b e ch}%l)lgsr go%tlo%cbfqm&llvé tc{)@gblﬁﬂi. V4, i{3b R rmulations

t1-canc ugs such as cisp
dr@mpirse etjratd or(IBikiHYis bufen(pH PeawctliaarkBwpter argbemitdiafione).1 M to 0.2
g&§ﬁ?ub10| topotecan and/ or canptothecin, especially
%% §redt ey dr oequol (DHE), taxol. This may
result in inproved effects in the treatnent, for
exanple in the formof synergistic effects, in
cEnmmiau@oﬁ suitablgHeninbalajiommay &F delecredran sranseearspasgion in the form

TR S R 7 Sl FRORBRESE: o KRR IheY further

SE@IPrise alphatesmsRlls iaticpeibk BogellafcsiRASe chlben dioxide or nitrous oxide

or a hydrogen containing fluorocarbon such as 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-

heptafluoro-n-propane or mixtures thereof.

The active compounds may be provided in the form of food stuffs, such as being added to,
admixed into, coated, combined or otherwise added to a food stuff. The term food stuff is
used in its widest possible sense and includes liquid formulations such as drinks including
dairy products and other foods, such as health bars, desserts, etc. Food formulations
containing compounds of the invention can be readily prepared according to standard

practices.
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cytotoxicity of the one or nore anticancer drug
co-adm nistered therewith. This seens to 30 be the

w@ea®e/03208h t hough said anticancer drugs work tP€DAYR00&/001436

variety of different nechanisns, for exanple

cisplatin is thought to work bg interacting with

nucl ear DNA, taxol is thought2%e work by bl ocking

cells in the &/ M phase of the cell cycle and prevent

WD 2006/ 032086 PCT/ AU2005/ 001436 -30 them form ng

MEFREut thethbés, agRanhad togipo GeEm th@bbdfor heminitigioh té Bumans or other
wor k by i ncorporat| ng itself into the DNA of the

@emnals upaluding srapmplequchiap sempniion prd derpsetie apinealn(sneh as dogs and

Y Ry kSR SPIRLARE by 8L B 0 GEE P s chicens,

ttakeyse dmks) Snetrhmutghﬁalﬂ mchxelmg thogedh sleneyuaadture setting (such as fish,
i nhi bi tor. P][ég{es 9/ in sone situations this
|°H1§Fa€§?§l§d‘n€§??; ) ap 9‘ Hecancerous cells is not

associated with a corresponding increase in toxicity

to non-cancerous cells. Wiilst this observati on has

iTip @ctienconipauhil oaphasmscduticalisheccepteble Werivates mendgugs or salts thereof

can 10 .es o the . .
LA B ebptminisiB SAOTEAE Ayt AR GHE thopi o i the desired
%ﬂicﬁrﬁ e hth rektéridl€ that suppleic@the dEEiRedcRtioflsubh 8¢ drdfbidies,
e simultaneous or sequential. Sinul t aneous )
aa%fuﬁg@lﬁ,ra@turshmmaé9r1%eore¢mmrﬁle@nﬁﬁwwﬁ% Esmasiyin agenb eithepmprise
ggopg} z@féﬁﬂw %Ss (glgée% ﬁﬁ]es St?eré&ﬂh\éin%ﬂﬁleu@@ gr s]y?merglstlc mixture. The
abmd @mpoufds caﬂi@d;snﬂfetdadaimﬁtémdmﬁlﬁ tipidi IOWerlm@g/gehE such agyyrobucol
er as. required and typically will requjre an
3 a}qqgmﬁwy& {a@fg?t@ggregwf% ibfiprsyswgh 4 3Bt Aithropmbgic agents
36dH é’secoﬂﬁl%ﬁfn &l &féﬁﬁﬁ HoBRRuliS @e?&;{%ﬂ'ﬂl Q1tihAhEand nifedipine;
active agent 'is admnistered, especial where a
@ugoieatincenvartisy ﬂlmygles(HQE)eﬂhlbxtwrs |sscIquap®prll @0l erakapril, and B-

R SR FRRER: CRmlllaRBC P CLO T v gy can also be

I@ﬂﬁﬁxﬁétéﬁé@l 18 ¥oyhb@hiien WRh Refktertfdal HifiipAs@RbritOMRAtEE Whprofen,
" derived from any nunber of sources readil
|11@%mq q

y
citblagpirip, fanqrapfanmsiensmiscacids flufrnamiq aciggpd sulindac. The

L
AR PP R AR B g svcn o
Sufr‘ambl e nmethods may be found in, for exanple,

publ i shed international patent applications WO
98/ 08503 and WD 00/ 49009, and references cited

ehsunds @1;‘1‘ frtly @J(g setREObPRAALA P S8R foP cd-B&hinistration with one

entirety
or more anti-cancer drugs such as cisplatin, dehydroequol (DHE), taxol (paclitaxel),

gemcitabine, doxorubicin, topotecan and/or camptothecin, especially cisplatin,
dehydroequol (DHE), taxol. This may result in improved effects in the treatment, for
example in the form of synergistic effects, in comparison to when only one of the
medicaments is employed. Particularly the compounds of the presently claimed invention,
especially HMC (ie compound 1) seem to be chemosensitisers and increase the
cytotoxicity of the one or more anticancer drug co-administered therewith. This seems to
be the case even though said anticancer drugs work through a variety of different
mechanisms, for example cisplatin is thought to work by interacting with nuclear DNA,

taxol is thought to work by blocking cells in the G2/M phase of the cell cycle and prevent



Conpounds of the general formulae (11), (I11) and (I1V)
descri bed above are internediates 30 in the
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formula (1). These internediates also represent

further aspects of the present ,jnvention. WO

2006/ 032086 PCT/ AU2005/ 001436 =31 Whi |l st not w shing

to be bound by theory the conpounds of the present

invention are thought to regulate a wi de variety of
shemddrming nemnsd mitptic pppaatys.casmeitabing isthowghit ta-wbtlksbyaingorporating

t.hat..t.h i\g t nansduct rpcesses. are involv

R P H DR s LRGN BB RS o T Honen o e
oot sonadragerTtl irfhibiedr itleanetsf pravdntiaf DA réstichison difdarekaiRion and

t hese conpounds have 5 broad-rangjng and i nportant

Hepgteqrnpe thepghtdo bp adepoisomerass d AP humans, and in
particular have the potential to prevent and treat

i mportant and common human di seases, disorders and
flutecdstingly, inwbimelsitngjpme slenircraassidysdtaxicitato comexpactedl is not
benefi t .Tgus it seens.that the conpounds of the

pesaciated Vib aspITeIPORdpE infeease i (pxicdy FRpap-caggerous cells.
inhibitors. It Is hypothesised that TNFa is part of a

tightly regul ated cytoki ne network, activating

mrhilstghie obsegvetionthas maphrtant plisationgelps therivtatnae of mgny eancers, it is

SRR IR0 PR bt Rleat U ey e VPR e Sremely

hefRulthefrestr ed to as a tunour pronoting factor. As a
central nediator of inflanmation, TNFa provides a
nol ecul ar |ink between chronic inflammtory stinuli

. i e
P ANBSRSRTENL FESTRIELERTRI Bl SEAMhco dpiiacn
ahayt beeeffdcradent the nompyuryls beingdén threeante ahitkiosenobin inkividual and
t hey exert, anti-cancer, and/or anti- infla tory . .
o Pt dages afmapirigier ! the faise OF HIGUHES: REgumEal Adgynistration
afarBENORY YeN adtdgufied BAERDR Al Q/ilTF&;)uH@%'oﬁg'&iﬁé physiological effect
berefits of this inventionlie in (a) the |arge range '
off thd Gustor initmhadivetaigent to pe oweey eden shegisrentl ¢rylatehective agent is

C ounds, (b). the.fact that.requlati.on o hese.
TEPTOHGIT, olnsbiohl SmefH B ik e St oee
processes and down-regul ati on of others, and (c) that

such a broad and varied effect on signal transduction
prisdBecniion alse gxteaduiocopask spagrigpe e contiegsiondesrapy.

effect on a range of inportant enzynmes that are

fundanental to netabolism 25 and steroi dogenesis. The

| Gohpamdn forangp outhd pradérrédeyniireds erthode wé thici poeseaiinivdition may be

od {p vitro toxicjt rofil.e
gdoeriveé prom any number o so%rd%s readhy ?dentiﬁable to a person skilled in the art. For

example, daidzein is readily available or can be synthesised by standard methods known in

the art. Suitable methods may be found in, for example, published international patent
applications WO 98/08503 and WO 00/49009, and references cited therein, which are

incorporated herein in their entirety by reference.

Compounds of the general formulae (IT), (IIT) and (IV) described above are intermediates
in the production of the active isoflavan compounds of formula (I). These intermediates

also represent further aspects of the present invention.
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agai nst normal cells. The isoflavans have broad
activity, markedly better than or at |east conparable

wowaok/0seee dr oequol . The i sofl avans are hi ghl y BCT/AU2005/001436

agai nst cancer cells 30 representative of |eukaem a,
glioma, prostate, ovarian, breast and |lung cancer. The
i sof | avan conpounds shOM/poteﬂBIact|V|ty agai nst

nmel anoma and chol angi ocarci nona (gall bl adder cancer)
cell lines. Good activity was observed agai nst

SPhiRst %tt @ishﬁx @ B¢ bmmﬂtﬁé&?zﬂe?&n&%%&é@m&/p%&ﬁ%ﬁvemmn are

- 32- di o-sensitisation in vivo may be tested
ftlmugbwarrpgléate apvidy veriety afeianal planedueBoriprpgessed within animal cells and
bI h
%e@%ng @4%%1{;@%@@ éfsoc?ssé eg&@ \Qeng gté%? ?aglglg I%ug%tlons that are

Mt@l tbhl@e Suuiw bl andefandtiog off @D aﬁi’mhal rellsA Tiredfaie] these compounds have
%}r t ment regj men of % ay for 4 days wll delaci/
UANgPS ARhImpastant healty tts by animals inghudipg Bymagess and ip particular

gﬁ(@ﬂh@ bieRflalth Flavteﬁteantdqgat wﬁ%ﬁm c%)ﬂiﬁlléjn ﬂﬁnﬁ?@lﬁé&%@s‘? disorders
y non torlng unour  gr owt del'ay.” Tunour growt

dad &yctibns, G/hitdyrspresantbesubspatislentexysicteg beaefitat i on

al one. Tumour growth delay using orally dosed test
conmpound can be determ ned separately. Evidence of 10

tI%ﬁ& i€ QERAY NEL R éﬂnﬁﬂ)uﬁlaéj 'o? B Nsbden® b RRoR | had 3§ct1v1t?; as TNFa

tumours is then determned by measuring tunour
dalibiyorsis ilnky lwpodgsnseh thof TovEal isypadosfed tightdy ctgmﬂq:bcdj pgokine network,

pre-t.reate owed t he tanar

PAY %o‘ﬂ“&‘ﬂ? ma‘r ifa’i“ﬁﬂ wa*egat% o%“"“l% B yppressing a wide
%ﬁ@y? of @@Ae@yTNFa ¢Rn bevﬁﬁ: esiﬁwlvauss@ﬁl FdiaRQ@FRENR4Mence it has been
treatment conpared to up to 10 days using either

refeired fops @rtum@@t pr@m@pngu Aertero néﬁ Iaeqeaml medjpior € inflammation, TNFo,
?)ﬁdvq dicg n%lauﬁgr Elﬁﬁ betxlfgen %n%]atgrrg ?I{lulll ea%dO{he subsequent

conmpounds e 1 nven I 0O-Se I'Sat10n

devdlepm@yt dianilagheddiséane. @me@isﬁtly dtxpinbibitih by mwgmpmmds of the
assays using human the human epi dernoid vul va
caieation FRRYAREVi¢ke ope W?Félatnémnéas\mhlé @bd’ﬁ%’é qrgj-cancer and/or anti-

x?f%inﬂhét@ i&ti‘?fﬂ theﬂngtn?/e?fqh%tcbﬁﬁggﬁ&snngjﬁ gel‘a%oéﬁ@%preventatlve

ca sing oXicCity tot l's may
bgmused in conbination with graded doses of radiation.
The appropriate dose of conpound woul d be determ ned
by cl onogeni c assay. Evidence of test conpound

rm ?@ﬁﬁﬁla& Bel Pt SEMAistihweRtibR Ne i (a3 RRVYEroB Yande T sBoRaNPARduction
O%toxicity to cells using chenoradiation therapy

@mﬁpaﬁeé thrgased oyahe srmpprydsu) ey faptehategwatiomefithepe various processes
”EPJR?&eE% ﬁ%-reg&ﬂhgﬁ 0Psome processes and down-regulation of others, and (c) that

such a broad and varied effect on signal transduction processes also is accompanied by an
independent effect on a range of important enzymes that are fundamental to metabolism

and steroidogenesis.

The isoflavan compounds of the present invention exhibit good in vitro toxicity profiles
against normal cells. The isoflavans have broad activity, markedly better than or at least
comparable with dehydroequol. The isoflavans are highly active against cancer cells
representative of leukaemia, glioma, prostate, ovarian, breast and lung cancer. The
isoflavan compounds show potent activity against melanoma and cholangiocarcinoma

(gall bladder cancer) cell lines. Good activity was observed against colorectal cancer
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proliferation, abnormal cellular mgration, abnornma
angi ogenesi s, abnormal estrogen/androgen bal ance,
dysfunctional or abnormal st eP8id genesi s,
degeneration including degenerative changes within

bl ood vessel 30 walls, inflammation, and
igettsinol ogi cal i nbal ance. The invention is further
illustrated by the follow ng non-limting Exanpl es and
WO 2006/ 032086 PCT/AU2005/001436 -33 acconpanying

g M- 9 Ritis v‘?ﬁ) mhy'bé &@teg)tf) A a | X %ﬂﬁgmﬂﬁx 'eﬁﬁermmd vulval

dr awm ngs Ich follow the a 'S Us
ScafanormdeAat ceomuos estitiisind orsthasipperflog anbsyboaeted tNtsevel'c}l doses of

i ng. 3-(4- henyl.) - d- (4 » |
ot St MR ey Avpdinion et peimen of
COFBPMAE NG dald wild @b1ag tdndft-gréiwth, and the effect of the radla‘blon dose in

ydr oxyphenyl ) - 4- (4- hydroxyphenylj chr oman- 7- ol .
Syomhwéiog viith i s Pemnound’ cogldriesssesndyanenitirmgimmp gowth

g hurkfy R R e -8 S r A SULHE SO BB . Tumous

V@Swﬁﬁ@dl@dumg orliﬁy 1052 d 14 cémpound dan béfderimied IsematéllyeEvidence of
rrixturetoroﬁ%mte yerature,, it s stirred for
figfchmpow medlaigd s @'SWﬁﬁbﬁ%ﬁ?fi‘ Fhlenonetis sk defermined by

SEUBAAL LS LML B ARG 408 Lt v

rmmfnals dollaveedybiyethel stahdazd raﬁia'rmttbwypbaie@m‘tmd%ssrlbed above. A mean
coloyrless pris

St TS RS DS i o o biGai b3 RGeSt Sirepared togto 10 days
HaingCeétther AGfAtiGh o@te@“é‘on%o@ﬁ@ monotherapy regimens is evidence of the radio-

sensitisation properties of the compounds of the invention.

Radio-sensitisation in vitro may be tested, for example, employing clonogenic assays using
human the human epidermoid vulva carcinoma A431 cell line to measure response to
radiation alone or in combination with test compounds. A drug dose causing 10% toxicity
to the cells may be used in combination with graded doses of radiation. The appropriate
dose of compound would be determined by clonogenic assay. Evidence of test compound
mediated radio-sensitisation is shown by, for example, a >20% toxicity to cells using
chemoradiation therapy compared to 10% toxicity using the corresponding monotherapy

regimens.

The compounds of the invention are useful in the treatment, prevention or amelioration of
diseases associated with aberrant cell survival, aberrant cell proliferation, abnormal cellular
migration, abnormal angiogenesis, abnormal estrogen/androgen balance, dysfunctional or
abnormal steroid genesis, degeneration including degenerative changes within blood vessel

walls, inflammation, and immunological imbalance.

The invention is further illustrated by the following non-limiting Examples and



Pal | adi um on-charcoal (5% 0.02g) was added to a
sol ution of 4',7-di acetoxydaidzein 25 (0.50g, 1.5

wornwb/32086 et hyl acetate (80 m) and the m xturBCNAB2005/001436
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stirred at roomtenperature under a hydrogen

at nosphere for 72h. The cataly§§ was renoved by

filtration through Celite and-“the resulting filtrate

was evaporated in vacuo. The residue was

recrystallised WO 2006/ 032086 PCT/ AU2005/ 001436 - 34

faccompsnlyingalravinggi el d

7-acet oxy- 3- (4- acet oxyphenyl ) chr oman- 4- one (0. 40g,

80% as colourless plates. Exanple 3:

Eddnsprexy- 3- (4- hydr oxyphenyl ) chroman-4-one 5 AcO @)

I m dazole HO O O QAc O CH In1dazo|e &0 639). was added

tlp the Bxpmpplpsansicepmpanymgdrawines it e wdbe eizbématlon DHE" is used
" u) a _

(R, IV L3O ity nﬁﬁ? Snepite s BdroRffhony-4-(4

Sﬁd:thdSX}@heNy&);c}Gmnﬁﬁm-dSlam&dHM'as umlcfucecﬁnpmmslm d 1 alpaing 3-(4-

stilled s. 10 added to the residue.
%ﬁ’ér%}’?}@ m&h@% BY ‘ﬁb’i‘i’t‘na@ﬁgg refrigeration and

the resulting preci pltate was filtered. The crude
product was recrystallised from ethyl
ah@t Symthesis hl or onet hane to yield
droxy-3s dr henyl)chronan-4-one (0. 14q,
Tonnle 17N £ 2T s
7- (tent Butyl d| met hl ysi | yl oxy) - 3- (4- (tent - but yl di net hl

ysi |l yl ox ) phenyl )chroman-4-one ( HO O tBl\/ISCI t BDVSO
O | nm d&retse O O BDVEc,0, Py AcO
7- Hydr oxy dr gxyphenyl ) chroman- 4-
i m dazol e 20 butyl di met hyl si |

1279, and N, N-d ne Br mam de (500nil) were goni ned
in a 2L round bottomf Hsk and stirred under ni t rogeRAc
at roomtenperature for 16 hours. The

A mixture of daidzein (2.0 g), acetic anhydride (10 ml) and pyridine (2 ml) was heated at
105-110 C for 1h. After cooling the mixture to room temperature, it was stirred for a
further 30 min during which time the diacetate crystallised from solution. The product was
filtered, washed thoroughly with water and recrystallised from methanol to yield 4',7-

diacetoxydaidzein as colourless prisms (2.4 g, 90%).

Example 2: 7-Acetoxy-3-(4-acetoxyphenyl)chroman-4-one

AcO

Palladium-on-charcoal (5%, 0.02g) was added to a solution of 4',7-diacetoxydaidzein
(0.50g, 1.5 mmol) in ethyl acetate (80 ml) and the mixture was stirred at room temperature
under a hydrogen atmosphere for 72h. The catalyst was removed by filtration through

Celite and the resulting filtrate was evaporated in vacuo. The residue was recrystallised
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reacti on was quenched with the addition of chilled H20
(200nl) with the reaction mx cooled in an ice bath.

wabeosdsd t ant white solid was filtered and ri PGEAUN0EM01436

water. Recrystallisation fromethanol afforded the
product as white fluffy crystagg (35.79). 25 WO

2006/ 032086 PCT/ AU2005/ 001436+ 35 Exanpl e 5: '
7-(tert-Butyldi methylsilyloxy)-3-(4-(tert-butyldinethy

| sil yI oxy) phenyl) - 4- (4-nmet hoxyphenyl ) chroman- 4- ol
(381 Sl VBT 0o - GOMBEOrbons ChBINE. GoBENEH0R/B0%) as

5} PHRSSRRIES | di met hyl si |yl oxy) - 3- (4- (t ent - but yl di met hy
IS|Ionxy)phenyI) 4- (4- nmet hoxypenyl ) chroman-4-ol 25g
was wei in a 2-neck round bottom fl ask, and

Axaumnle 3: m&romﬁﬂédwﬁrowmwmomag—%gm was added
to the reaction vessel to give a clear slightly

yel l ow sol ution. A condenser was attached and the
react i 680vesselOqpl aced i N Aladfe 10 badh. )

4- met hoxyp| plgnesi um br omde (0.5M sp
THF) 225nl o the reaction m

over 10 mnutesy T eacti on was quenchedby t @
dropwi se additi on of “wetOAst her (50:50 H2O di Bt hy

| d
Tl (06 A5 B adid s usmanRi g droRtoS SRy ipidesin (0.26g, 0.08
BEAGin dbsbiutd é’cﬁinol 0 BNy armfthmt‘ﬁ?esw%dﬁéﬁﬁ dofo} h? min Egder argon.

reaction m x before extraction wth
The selutjem ves cencentsatednader mdupﬂbptewucb avmishsidled/lWaher (10 ml) was

N A T CTNC T s R TR .

peicipiiafd wak fved) THY crud ©pBtv@ vaR rédrfstmibdderrsletill The
crude product was used in the next step w thout
Bgﬁt@tp/dtogﬂqr@methane to yield 7-hydroxy-3-(4-hydroxyphenyl)chroman-4-one (0.14g,

71%) as a white powder.

Example 4: 7-(fert-Butyldimethlysilyloxy)-3-(4-(fert-butyldimethlysilyloxy)

phenyl)chroman-4-one

HO tBMSCI  tBDMSO
—

Imidazole
OH

OtBDMS
7-Hydroxy-3-(4-hydroxyphenyl)chroman-4-one 42g, imidazole 130g, tert-
butyldimethylsilyl chloride 127g, and N,N-dimethylformamide (500ml) were combined in
a 2L round bottom flask and stirred under nitrogen at room temperature for 16 hours. The
reaction was quenched with the addition of chilled H,O (200ml) with the reaction mix
cooled in an ice bath. The resultant white solid was filtered and rinsed with water.

Recrystallisation from ethanol afforded the product as white fluffy crystals (35.7g).
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7-(tert-Butyl di met hyl silyl oxy)-3-(4-(tent-butyl di nethy
| silyl oxy)phenyl)-4-(4- nethoxgghenyl)chronan-4-o
(429) , pTsOH (435g), boiling-éhrps and 2. 5L of

et hanol were conbined in a 2-neck 5L round bottom
flask with condenser attached. The reaction was
Baingsle 8t 7-(£k4-Butyldimedhylsililoxy)-Br@-@at-bantldinsthylsilyloxy)phenyl)-4-
concentrated in vacuo to -100n before being poured
i(AtmaethpxynheayDehiomandd-wht er (700m ). The mixture was
then extracted with 10 ethyl acetate, the conbi ned
organi c | ayers washed with water (3 x 2L), brine (1 X
500m ), dried over anhydMsis nmagnesi um sul phate and
filtered and solvent renovedyin vacuo to give red/
brown oil. The oil was dIL ved in nmethanol (- 100m)
and put in freezer overnight. 15 A white prgflpltate

had : . whi cBMeas fBPMSPeag
rinsed wt . The.filtrate was

i n vacuo to~gfve ) oil. Exanple 7:
3- (4- Hydr oxyphe 4- met hoxyphenyl ) - €T
HOOHO O H2 / />~ombatshanol \ | 20 OV6 ~OtBDMS

Ove MeO
3 (4- hydr oxyphenyl ) - 4- (4- met hoxyphenyl ) - 2H chr onen- 7- o
25,59 (70mmol es), 10% Pd/ A1203 3.95g and 200nl of

3?3}%8 IR BRI R e IR et TR R b

methoxypenyl)chroman-4-ol 25g was weighed in a 2-neck round bottom flask, and flushed
under nitrogen. Anhydrous THF 80ml was added to the reaction vessel to give a clear
slightly yellow solution. A condenser was attached and the reaction vessel placed in an ice
bath. Commercial 4-methoxyphenylmagnesium bromide (0.5M solution in THF) 225ml
was added to the reaction mix dropwise over 10 minutes. The reaction was quenched by
the dropwise addition of wet ether (50:50 H,O: diethyl ether) while still under nitrogen,
with a white precipitate forming as increasing amounts of H,O was added. A further

amount of H,O was added to the reaction mix before extraction with diethyl ether.

The organic layers were combined and washed with water, brine, dried over anhydrous
MgS0, and solvent removed on rotovap to give clear yellow oil which solidified overnight
to give an off-white solid. The crude product was used in the next step without

purification.



-37 flask. The reaction was hydrogenated at | ow
pressure using standard conditions for 3 hours. The

w0 e@e3mB6 was filtered through Celite to renovECT/AB2005/001436
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catal yst, rinsed through with ethanol (300nml). The
filtrate was concentrated to h58n1 bef ore bei ng poured
into chilled, stirred water (‘i.4L). A pal e orange
precipitate formed which then forned a brown oil. 5
The m xture was then extracted with diethyl ether, the
Ealiple d: B ¢dyidrokgplengl)whaclmdthoxyphenyd)-2H-chBomei17)-0l
brine (1 x 500nl), dried over anhydrous nagnesi um

sul phate and -filtered; The solvent was -renoved in
vacuo ygeebve r edh brown oil pTsbhe product was
recrystalli s rom di et hyl _ether (-1080 00gi ve
brown solid & was i nsed with chille .

spectrum and
0 HO7 s 2 32" 64a41 \ 3. 5. 5
3" 4" 9 OMeO H b m Peak Shape J Hz Integrates
C2e uatorial 4.14 Dd 10.98 1 Caxial 4.35 Dd 1[Dd is
overlapping C3 3.47 Ddd 1 C4 4.20 Dd 5.12 1 ©¥Heg. 71
D8051

7-(tert-Butyldimethylsilyloxy)-3-(4-(tert-butyldimethylsilyloxy)phenyl)-4-(4-
methoxyphenyl)chroman-4-ol (42g) , pTsOH (435g), boiling chips and 2.5L of ethanol
were combined in a 2-neck 5L round bottom flask with condenser attached. The reaction
was heated at reflux for 3 hours. The solvent was concentrated in vacuo to ~100ml before
being poured into chilled, stirred water (700mi). The mixture was then extracted with
ethyl acetate, the combined organic layers washed with water (3 x 2L), brine (1 x 500ml),
dried over anhydrous magnesium sulphate and filtered and solvent removed in vacuo to
give red/ brown oil. The oil was dissolved in methanol (~100ml) and put in freezer

overnight.

A white precipitate had formed overnight, which was filtered off and rinsed with methanol.

The filtrate was concentrated in vacuo to give a brown oil.

Example 7: 3-(4-Hydroxyphenyl)-4-(4-methoxyphenyl)-chroman-7-ol

HO

3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-2H-chromen-7-ol 25,5g (70mmoles), 10%
Pd/Al,03 3.95g and 200ml of ethanol were combined in a 2-neck 500m! round bottom
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C6 6.36 Dd 2.56, 8.42 1 C8 6.41 D2.201 C9 3.71 S -
3 C2, C6 6.61 D- 2 Doublets overlapping for

wW@2006@R086C2" C3" C3', C5' 6.61 D - 2 Total inPEOAHRI06M01436

is 8 2", C" 6.61 D- 2 C3", C5" 6.61 D- 2 1In the
above general nethods, the structures may be
optionally substituted or prot®tted 15 with
appropriate substituents, or synthons or derivatives
t hereof. The conpounds nmay be present as, for

EXANPIR rehdioh wa%q{gﬁﬁ) cRGEd AlIES pr Et@dsm rstﬂ?ldiugl dditions for 3
derivat | ves as can be  determ ned y a
sowmshdhe ccactiemives filieded thogyghyCeitp 0 warovb ¢ha @éalydtyrinsed through with

EM‘?@%@%‘W? ?g{agszgggqg%%%g ;%030?@ %ggog«a be_igg8 poured into chilled,
6tiredSivii3f DFS) Apsle Iotdﬁg%&@lpﬂ@w&hﬁ@d ®HichYhenSfoRNEEBE Brown oil.

met hods known in the art.

The mixipen W&%ﬂbh@ egiracted with ﬁryﬂxyb Qtiapvh &moynbémﬁdmmcr layprs washed
gnt?!(%vaf?e FE{l}n @4%@%‘3—!‘1 %ﬁr%é%lyﬁsouﬁr aﬁaesm/m swlxlphate and

(iBerkdg )Th\a/aslvémtamfrembeaﬂ m@adud Witk reobroom dil. aite p’i@tﬁlct was

the flas S r wi th nitrogen, 33 w.. % Hydroge

W&fﬁtaélé%hrﬁ% é@ﬁefg igle‘é%iléi Omigtogiye hrosvnesodid a’vla%wawwéd with
h r

s S S Je U P VPR Bk b

anmberingwhbmabdingdhemst belotvo pH 6  usi ng SOdI um

hydr oxi de sol ution (40%w, v) The m xture was extracted

with ethyl acetateHQnd Tk |, acetate layer was

further washed with wa nd brii ne prlor to drying
over magnesi um sul pha g was filtered and
the solvent was renpved ¥h “¥aq yield a brown
solid (2.899). The solid was di 'SSQ i,n m ni mal

ethyl acetate and purifiede

9
OMe
H O ppm | Peak Shape JHz Integrates Comments
C2equatorial]  4.14 Dd 10.98 '
C2axial 4.35 Dd 1 Dd is overlapping
C3 3.47 Ddd 1
Cc4 4.20 Dd 5.12 1
C5 6.71 D 8.05 1
C6 6.36 Dd 2.56,8.42 1
C8 6.41 D 2.20 1
C9 3.71 S - 3
Cc2’, C&’ 6.61 D - 2 Doublets overlapping for C2',C3',C2" C3"
C3’,C5’ 6.61 D - 2 Total integration is 8
Cc2», C6” 6.61 D - 2
C3”, C5” 6.61 D - 2

In the above general methods, the structures may be optionally substituted or protected
with appropriate substituents, or synthons or derivatives thereof. The compounds may be
present as, for example, their salts, acetates, benzyl or silyloxy derivatives as can be

determined by a skilled synthetic chemist. Hydroxy groups can be readily alkylated



by col um chromat ography (Silica 60H, 200-400nesh
using ethyl acetate: chloroform (40:60) eluant).
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was obtained in -80%purity and was further purified

by sem -preparative high performnce |iquid

chromat ography (HPLC). The "H#¥mr. is shown in Fi g.

12. 20 2.0. Materials and Methods 2.1. Tissue culture

The human pancreatic cancer cell line, HPAC (CRL-2119)

}MEI/MS@) ,iaBylhd CALAO/P g silylhtel (CIMSijAbamemENdkewwe deprotected by
Dul becco' s, Modi fi eq_)&EagI e Medium Sigma) plus Ham's

qrémgfﬁlmdskgswm #cont ai ni ng HEPES (15 m\),

insulin (0.002 ng/mM), transferrin (0.005 ng/m),
hydrocorti sone, (40 ng/m ), epidermal growh factor

Exantpdé 81 3-(4-Hydraxghieayl) daidemrdrorypheny ) rbromapTieokas
obtained as a gift fromDr. G| Mr (Yale University)

and cultured in a 1:1 mxture DVEM plus Ham s F12

medi um andoSKQ\/- 3o(ovari an cancer cel Holi @as WO

2006/ 032086 P \U20)05/ 001436 - 38, pur chaj
and cul tured M 5], medi um The br ea S
cell line NDA-NB-{ ured im LeTbovitz's
medi um The nel a ;

a gift from PetergHersey (University of Newca

A2058 was obtainedl as a gift fromDr Peter
(QMR). Both were ©Wetured in DVEM nedium 5 8H)

cul tures were supplenmented with 10% FCS (fetal calf

serum CSL, Australia), penicillin (100U m),

%t(4elﬁ5tcl%ﬂé®'h8n}ﬂ§|-@1@mﬁdihdxypher@ﬂ)dh®maﬂe7 -6PBNY7 ganes satifernad to a round

bi car'bonat e . g/ L), and .cultured

thottpa flask @n@t k &es pyreed ositcpitroggny 3 igv[t %ﬁyﬂ@ge%lp@ﬂe in acetic
r%{dc @ §mT)dw%1 QLA \(J% 'E(%/ 4}1]@ sk ﬁ‘gﬁﬂm? RAHERS WiRER&ited to reflux at

€ nor cel i ne neonat al foreskin
{130 © bdrasticsyys. Was reacgmﬁ mifttoerwar pladedtie an Rerbetinand adjusted to pH 6

SRS B R g
%Wﬁ&leac%re\’l eV ivhad)furtRtihsB&] With WARS aWe bin€ pilibilib &elying over
suppl enented with 10% FCS (CSL, Australia)

paagmasﬂum sultbe0 Therinixtuse wapliléergd png the solvent was removéd in vacuo to
yield a brown solid (2.89g). The solid was dissolved in minimal ethyl acetate and purified

by column chromatography (Silica 60H, 200-400mesh using ethyl acetate:chloroform
(40:60) eluant). 3-(4-hydroxyphenyl)-4-(4-hydroxyphenyl)chroman-7-ol was obtained in
~80% purity and was further purified by semi-preparative high performance liquid
chromatography (HPLC). The '"H n.m.r. is shown in Fig. 12.

2.0. Materials and Methods

2.1. Tissue culture

The human pancreatic cancer cell line, HPAC (CRL-2119) was routinely cultured in 1:1
mixture DMEM (Dulbecco's Modified Eagle Medium Sigma) plus Ham’s F12 (Sigma)
medium containing HEPES (15 mM), insulin (0.002 mg/ml), transferrin (0.005 mg/ml),
hydrocortisone, (40 ng/ml), epidermal growth factor (10 ng/ml). The ovarian cancer cell
lines; CP70 was obtained as a gift from Dr. Gil Mor (Yale University) and cultured in a 1:1

mixture DMEM plus Ham’s F12 medium, and SKOV-3 (ovarian cancer cell line) was



15 (100ng/ m), L-glutam ne (2mV) and sodi um
bi carbonate (1.2 g/L), and cultured at 37C in a

whewvsaizdosed at nosphere of 5% CO2. 2. 2. ProlifeP@El/AGZ05/001436

10

15

20

25

30

assays |1 C50 val ues were determ ned for each cell Iine.
Cells were seeded in 96-well % tes at an' 20

appropriate cell density as detérm ned from growth

ki netics analysis and cultured for 5 days in the

absence and presence of the test conpounds. Cell

puedhiafeel fadh AT @ andedesabion MaowrSatthediamidiThe breast capcer]cell line

f 345 h -2, 5- |
I ey Cim e R
:Wag o%%&édjdsrhgglftQrdﬁ?Pé‘tfe@HEﬂééfﬂJlﬁver‘sf@ﬁ bf N@\%E@ﬂé} and D58 was

val ues were calculated fromsem -1og plots of 9% of

adbteinesl aspr giftiffom B Poter Parsons (QHMR)- é%atls watseduligred ip @MEM medium.
dose on the x-axis. 2.3. DHE and HMC Phar macoki netics

- Oral HMC and DHE were prepared as honbgenous

SAlS B@REEPRErel sOpPleiteiMlwithn 10% RS gfelal cB@sérum CSL, Austraha) penicillin
formul ati ons were delivered orally b awe tofe
EAQ@J/@IPnSEéthmysmdé@%é/né} LigloBionihe ) Fid i g et (12

m@%f a.g(?1 8&%%&? %t %ﬁCﬁ\?% (HEQ(? ht%osf)ﬂe?e Eﬁ S é@z nAﬂ ’celll hﬁes were

respecttve ti nepol

Juirdak&] f6heA BOC r@mgﬂaﬂi DJ)SAC)QIXW;ﬂ Qthesti lsdtﬂi: at | on and
bl ood col | ected. Free HMC was anal ysed by nass

spectroscopy. WO 2006/ 032086 PCT/ AU2005/ 001436 -40
2ThA& no 'fll}{gl &AiAERe flk ﬂ%@ﬁét&lsfoEegk)n\ﬁbr%lgsté)-v[?as 4 Yk MRS Dr. Peter Parsons

prepared as a so |on
a)sjfarmdpstituibeif Mehjeal Belgeatah). nR(Q*ﬂrablelﬂdr@ry) cellsTere obtained from

f t del d
b1§151 e ey elpuie g istang: Soanedl Borel! afRAEHE
rrg%g{é%{eﬁ%thTMﬁ @C@WC@E' ?Xuk‘,@‘ﬂ%) %eh&?ﬁ%ﬁ%ﬁﬂnﬂ)ﬁ?ﬂﬁe%\omycm

e(aeemg/mlp;dc -gluaning @pM) rand S@dmmddl@rbma@ @& sihhaségultygd at 37°C
cervi cal i.sl oca | ood collected. Uine was

alln§ol“¥5‘8p1 ldatpo &f é’iflgp%/g & for HVC. Free HMC was

anal ysed by mass spectroscopy. 10 2.5 Pilot in vivo
ef fi cacy study - HPAC tunour bearing m ce Subconfl uent
(BRIBrofliferakion @absaf®AC cel | s were trypsini sed, washed in

g‘%@l Waﬁu%'s gvn %ﬁeﬁqt?srrgrlrutqed %9' cthI ﬁ%ﬂ 11<n§ %ﬁ% gefees%yc‘féﬂ%g%%élpplates atan’

essen
esppadpriad cledepkitynamt ddteg‘ﬁilﬂ'dﬂl ftdde gtonh Rirekisomalystis and cultured for 5

dg_\ar;g I1rt1 %/he%];)ses;lcg al)l(d %I%Zen%g Iolf ’?hegteesrt cgdmpounds Cell proliferation was assessed
after the addition of 20 pl of 3-4,5 dimethylthiazol-2,5-diphenyl tetrazolium bromide
(MTT, 2.5mg/ml in PBS, Sigma) for 3-4hrs at 37°C according to manufacturer’s
instructions. IC50 values were calculated from semi-log plots of % of control proliferation

on the y-axis against log dose on the x-axis.

2.3. DHE and HMC4Pharmacokinetics - Oral

HMC and DHE were prepared as homogenous suspensions in 1% CMC (m:v, water). Both
formulations were delivered orally by gavage to female BALB/c mice at a dosage of 50
mg/kg. Three animals were allocated to each timepoint (15 min, 30 min, lhr, 4 hr and 24
hr). At each respective timepoint, animals were euthanased by cervical dislocation and

blood collected. Free HMC was analysed by mass spectroscopy.



Athym c nu/nu BALB/c mice were s.c. inoculated with
3.7x 106 HPAC cells bi-laterally 15 m dway al ong the

walorsas2o8ur f ace. For the HMC (n=3 per dosage rBOI/ABRN05/001436
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and control groups (n=2), treatnent comenced five

days post inoculation to allow tunmour formation. HMC

was formul ated 20% HPBCD and du&{t ver ed i.p. daily for

15 days. The control group received equival ent

(wei ght:weight) i.p. doses of 20% HPBCD. Tunour

measurenents comrenced on day 5 post inoculation (10
and were nmeasured jn 2 dinensions, 20 |length

10 Mm?
)(étﬂ- H‘M@f) Fhapmpacokinetigs gy ¥ibers. Turmor wei ght (W
WC“V@AS L as%sogﬁﬁ)nfiﬁ DY l@dr%?%)y'i-getaywﬁoﬁeﬁrin (v, water).

e | onger of t measur enent s wer et al.,
e £yrmulaticmuwas qelivkiefl eitheri coallychy gavagaet by bmanipetian taifemale

re t to maxi nal ur, i i bitio : :
AR seR ol sores of [ elsg: Shie? Bl wereglpoate 5 sagh imepoint (15
FRIRUE0 m$d, QAR hraRd 26 Ok P NA L daSls LR p¥Eive tinfepyde animals were euthanased
buffered formalin, enbedded in paraffin, sections cui

dyaesticl distboatiemandsstoodepliBeigin diing svasialiocollested anfbapalysed for
j t1 ed Lt hi st opat hol ogy

;ﬁgﬁy i’ ?H@%&n%@@ﬁ%&@‘%%/}Bé\?\;gggc%g%'duct ed on bl oods

taken fromcontrol, vehicle control and HMC treatnent

roups.. Serum anal ysi s was. conducted hy Veterinar
&3 Rilotin viva siSicags Sy~ RS Wipeisdeenoesise

RGhe gﬁg@% fﬁ?ks ofp A& Bl RERryPside] washad ¥eHenl@fbalanced salt
synergy 3- el analysis of the Cytotoxic )

i sotutioa (Bigan),resuspended inudubglleeid nminimepl Bssentid Inegsliyrn Sigma) and an
representatj on of dicted .inhjhit f t .Qf

e A e AR SR R T
r&l%f%'csnﬁ?fm %Wl%gg %?Hcgeg w@f@tsfacg HoSiRed With 3R KPNEP Y cBllPbiSlaterally

are’based on a ry o Theretical Additivity"
(Mwagalagtthé dadallsyrfieen Feamthe 8IMEI(n€3 per. dajageGagioean) 7d control

B ek e uiGRl CHEE g dats hest TGy oaied! ot formation.
MR RES tﬁ)ﬁfgﬁ%}é@m HPRET 9hd @WMvesedligy aailyafosh s @hys. The control group

assunes ugs are nutually exclusive inhibitors:
(feedivedieduia)ddt (weightay#ight).B doses af(% HPBCD. Tumeguamegyygements
Where: (fa)A =_fraction of I aff ected by drug. : .

U sinctaBhaer 5 poRhe STy Bh LA a5 Mot 2 dimonsions
length (a) and width (b), using calipers. Tumor weight (W) was calculated by the formula

W=ab2 /2, where a, is the longer of the 2 measurements (Odwyer et al., 1994). Tumour
proliferation curves were analyzed with respect to maximal tumour inhibition
(treated/control, T/C). On sacrifice, liver, kidney, femur, stomach and colon tissue were
fixed in buffered formalin, embedded in paraffin, sections cut and stained with H&E.
Stained sections were then submitted to Rothwell consulting for histopathology analysis.
Serum biochemistry was conducted on bloods taken from control, vehicle control and
HMC treatment groups. Serum analysis was conducted by Veterinary Clinical pathology

(U. Syd).
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measur enent of synergistic action. A positive
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tnuthallyt sk cRisiveiiEhibidyk, HHC and cispl atin against
Neonat'al foreskin fibroblasts (NFF) and rabbit kidney

cells. Antineoplastic i\ssug/scel { gnati on

Anal ogue (I C50 uM, | C_:SOEIPE?A +T6%E B@m HHC Ci's Latin
Neonat al For eski n” ¥br obl asj ﬁ:aj%&p | asts >150 86. 12
7.6 60.8 9.85 5 (Human, NFF) * Ridney Rabbit Kidney

2100 6 4.3 >150 Not teste .2.. Invitro efficacy
a ?rﬁ-s%fa?:ﬁa"ng‘é?tmé’eqflcgﬁ%afgﬁ?ieﬁﬂ%yo‘ﬁ“ﬁ%ﬁed to DHE | C50
val uesg%ﬁl\éc&g@{&rﬁtcgﬁgﬁ%cmmhgBsuperi or activity

(-5- 1 ol d greater) against the nulti-drug
resistant, p53 nt ovarian cancer cell line (SKOV-3),

18 PSP 055 S A3 B AL s
wberbéaperioRnabefae fdr cattnasmiiviion/toqivt MladuEerddnS of synergistic

respective,l_y),_PSS Lo .
action. A positive difference indicates that more cells are affected by the drug combination

than would be expected in theory if the two drugs were administered together — hence
synergism. A negative difference indicates that less cells were affected than theoretically

expected — hence antagonism.

3.0. Results

3.1. Normal cell toxicity

Dehydroequol (DHE) was less toxic to both NFF and rabbit kidney cells with IC50 values
above 150 uM when compared to HMC (86 and 61 uM respectively) (Table 1 and Figure
1). In a separate study, HHC was found to be non-toxic to both NFF and RK cells (see
again Table 1). When compared to cisplatin, a benchmark chemotherapeutic agent, the

degree of toxicity exhibited by HMC and HHC is mild.
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and p53 M large cell lung 10 cancer (Table 2).( HI\/C)
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DHE against all other cell lines tested (Table 1).
Particular efficacy of HMC was noted agai nst nelanonma
cells. (Table 2.1 and Fig 2)-4his represents a
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[ aKidey 16 HabbieKadneed |a_reb®it i Vebl=4dnr bnl>1af

Conparable with that of vehicle only treated cel | WO

2006/ 032086 PCT/ AU2005/ 0011136 -43 Table 2. 1. >

E3rfsurires lwyegwaﬂl%’aﬁ%fe 8nd HMC cytoxicity agai nst

Xﬁle}a cbfn@%%d 16 OMERST AlucdEHMIC dérhératretet! nrakedin aupstiesactivity (~5-
al'ogue (1'C0 uM Antineoplastic _ |ndication .

D 51 neetnicn) REalisCEE nuji-dras-esisions. 5 3 Bt A Fianerpgey cell line (SKOV-3),
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%ar?’c%r ?F a%?e 2)9&1%%&1%%& 38ti-Carter adlivdS cbmParaBleXd tha? oBDHE against
all other cell lines tested (Table 1). Particular efficacy of HMC was noted against

melanoma cells. (Table 2.1 and Fig 2). This represents a substantial advantage over the

prior art.

HMC was differentially active against 2 separate colorectal cell lines, with marked activity
observed against HT-29 cells and somewhat less activity against HCT-15. It is noted that
HT-29 and HCT-15 are COX-2 positive and deficient respectively. When examined
microscopically and compared to cells treated with vehicle only, HMC treated SKOV-3
cells exhibited morphological changes consistent with cells undergoing apoptosis (cell
enlargement, granular appearance in cytosol and blebBling of plasma membrane). In
contrast SKOV-3 cells exposed to 100 uM Dehydroequol after 18 hr retained a relatively

normal morphology, comparable with that of vehicle only treated cells.
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In further studies, the cytotoxicity of various compounds described herein against various
cell lines was determined. Compound 14-ene is the 3-ene chromene precursor to the
correspondingly reduced chroman, compound 14. It was observed that compounds 1, 2
and 11 show the best efficacy against most all cancer cell lines. Compound 14 shows
slightly better efficacy in general compared to its corresponding 14-ene and to compound 6

10 (Table 2.2).
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Mar TeCORT et ¢S - oral Human patients were orally
dosed with 200 ng of either HMC or HHC. For each 20
chal | enged patient, blood was taken over a 6 hour
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R 3 e 5 ARl 1 AP 1ACIRYRD R o
1'4 6&1\@@6&%{)&6 Aedr QNg '\)C&ﬁﬁtbﬁé/&@ 310 MMHEC(Sdﬂe\wdtalﬁter £5 min) (Table

of elther
3 and Figure 3). Like DHE, HMC is also subject to conjugation with low plasma

concentrations of the free form of the molecule observed (1.3 uM after 30 min) (Table 3
and Figure 3). This is less than half the maximum concentration of free dehydroequol
achieved using the same dosage regimen (3.3 uM after 15 min) (Figure 3). The ratio of

free:total is greater for HMC when compared to DHE (0.92 vs 0.64 respectively).

Table 3.1. Comparison of free and total plasma concentrations achieved in mice dosed

with 50 mg/kg of either HMC or DHE p.o.

Time HMC (uM) DHE (uM)
Total Free Total Free
0.25 7244 0.38+0.04 511.5+99 33+0.13
0.5 122+ 184 1.34+02 357+ 82 2.9:+0.05
1 141 +£45.8 0.95+0.4 387 +£22.8 1.5+0.11
33.9412.7 0.1940.08 117.6 £ 42 1.3£0.07
24 0 0 0.13x0.1 0.15x0.04

3.3.2. HMC and HHC Pharmacokinetics - oral
Human patients were orally dosed with 200 mg of either HMC or HHC. For each

20 challenged patient, blood was taken over a 6 hour period and the results averaged to
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oD DB SIS b BeTTS i o1 o
(Y50 ade PG4, Elinti¥ation 1Qneties BPEP: dfmikBiralioh however, was much
slower during this period (112 pM/hr) thus resulting in a serum concentration some 4.5
fold higher at 1 hr post administration (18.7 by i.p. vs 3.98 by i.v.). Conversely, in hours 1-
4 post administration, elimination kinetics was faster after i.p. administration when
compared to i.v. (4.6 pM/hr by i.p. vs 0.97 uM/hr by i.v.). These data confirm that HMC
is highly bioavailable in its free state when administered by i.v. or i.p. routes. In
conjunction with oral PK data, these data also suggest that HMC is susceptible to rapid
removal by GI detoxification enzymes. Large concentrations of free HMC were observed

in urine over 0.5, 1 and 4hr where collected (3.3 mM, 3.9 mM and 0.093 mM).
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histopathological assessment by Rothwell consulting. A limited serum biochemistry

analysis was also conducted. These data confirm that HMC demonstrates antitumorigenic

activity against HPAC tumours in vivo.

3.5.1. Histpathological examination of HVIC treated groups

Histopathological examination of haematoxylin and eosin-stained sections cut from
formalin-fixed tissues from two series of experimental mice was made. The liver, kidney,
stomach and colon were examined for evidence of toxic damage, the spleen and bone
marrow for evidence of myelosuppression and the tumour for degree of necrosis. A score
of 0-5 was allocated to each tumour specimen for the degree of necrosis present, a 0 score
representing, no necrosis and a score of 5, total necrosis. The sections were scored ‘blind’

on two separate occasions and the final score given in the results is the mean of these two

SCOres.
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examined. These changes are consistent with the intra-peritoneal injection of a mildly

irritant material.

Significant necrosis of tumour tissue was not detected in control specimens 1/8 and 1/11.
However, there was considerable necrosis in the tumour sections from the drug-treated

mice,

3.5.1.2. Serum biochemistry of HMC treated mice in comparison to control
Alakalines phosphatase (ALP), alanine transferase (ALT) and creatine (Cre) were assessed
in HMC treated vs control animals. ALP and Cre levels were similar to control and fell
within normal ranges (for rat) however, ALT levels in vehicle control and HMC treated

groups were much lower than no treatment control levels.
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apoptosis in nmelanoma cells ang normal fibroblasts
3.6.1. Melanoma HMC i nduced ap %t‘osi s in all

TRAI L-sensitive and -resistant mel anoma cells at
concentrations down to 2M (' 7-10% apoptosi s) over 24
and 48 hrs of exposure (Table 7 15 and Figure 8A). At
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Md fRlRed aggﬂog is B hR1RBna dells WA 20PRaP BB RHiasts
PCT/ AU2005/ 0014 49 Table 7. Summary of apoptosis

i el d¥ebamonm DHE and HMC treated nel anona cell's over

m&gg%gra{ppet?sﬁﬁ%égﬁ &rﬁggf‘s s(?ttn;er% —rgém&lﬁ?ﬁélﬁﬁn%{]cells at
concentrations down to 2uM (~7-10% apoptosis) over 24 and 48 hrs of exposure (Table 7
and Figure 8A). At the clinically significant drug concentration of 4 uM, the incidence of
apoptotic cells after 24 hr exposure to HMC rose to 25% and 39% in TRAIL sensitive
(MEL-RM) and TRAIL negative (IGR3) cell lines respectively (Table 7 and Figure 8A).
The incidence of HMC induced apoptosis at 4 uM after 24 hr exposure in the other cell
lines was ~9%. In comparison, the incidence apoptosis in DHE- treated cells at a
concentratoin of 4 uM after 24 hr exposure was 0-1%. Over 48 hr at the same
concentration of HMC (4uM), the incidence of apoptosis rose to 21-42 % in all cell lines
examined (Table 7 and Figure 8B). DHE was the only other agent to induce moderate
levels of apoptosis after 48 hr exposure at a concentration of 4uM, but only in ME4405
(14%) and Mel-AT (15%) cell lines (Table 7 and Figure 8B).
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3.6.2. Normal fibroblasts

Studies were conducted on normal fibroblasts (MRC-5) and TRAIL-sensitive melanoma
cells (ME4405 and MEL-RM) using 8uM of either DHE or HMC over 24 and 48 hr of
exposure (Figure 9). These data demonstrate that HMC, and to a lesser extent DHE,
induced marked levels of apoptosis in both melanoma cell lines over 24 and 48hr.
Importantly, while promoting programmed cell death in malignant cells, normal fibroblasts
were shown to both HMC and DHE induced apoptosis at 8 uM drug over 24 and 48 hr of

exposure. These data confirm that HMC is selectively cytotoxic to cancer cells.

The isoflavan compounds of the invention exhibit a superior efficacy profile against all
cancers tested when compared to DHE. While HMC is marginally more toxic than DHE in
NFF and RK cells, HMC is markedly less toxic than cisplatin. HMC delivered orally in
mice is less bioavailable when compared to DHE but the ratio of free:total is greater.
HPBCD-formulated HMC was markedly bioavailable in its free form when delivered i.v
and i.p. Significant serum concentrations of free HMC post delivery i.p. were some 18 fold

above that of orally delivered HMC. It has been demonstrated that HMC, formulated in
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additive 25 toxicity was apparent using the 5-day

combi nation protocol (Fig. 11). Evidence of synergy

W& 7.AgHIVIE cbidbircitioml with cispbtin againso theMEV2Q(} mgkanoma cell line.

assessed usi the HMC-> cisplatin seguence :
SN e B P BRI TR SR EEY DN HQISF P ays exposure or in
g MET?HR/R’B L, bispGtinMEARR: thbsima 00 kg martell B8, towas difficult to
assess for synergy It was noted that HMC at
assess for synergisitic toxicity using a change in IC50 as a measure of synergy due to HMC
toxicity as monotherapy (Table 8). 3D analysis of the data reveals that only additive
toxicity was apparent using the 5-day combination protocol (Fig. 11). Evidence of synergy
using the HMC-cisplatin combination was further assessed using the HMC— cisplatin
sequence (24hr exposure to each compound in sequence) against the melanoma cell line
MM200. Using change in IC50 to assess for synergy it was noted that HMC at
concentrations of 2 uM markedly chemosensitised the MM200 cells to cisplatin by >1000
fold (Table 8). HMC induced chemosensitisation of MM200 cells to cisplatin was
confirmed using 3D analysis of the data (Fig. 11B). These data demonstrate that HMC is

able to chemosensitise cancer cells, in this case melanoma, to cisplatin.
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n@fkR!tY aSRey s eyifer dikitie toxidiey dlg Riflangt irsI(A50 as a measure of synergy
due to HMC toxicity as monotherapy (Table 9). 3D analysis of the data reveals that 5-day

combination protocol did not elicit synergisitic toxicity against the Mel-RM cell line.
Evidence of synergy using the HMC-gemcitabine combination was further assessed using
the HMC—> gemcitabine sequence (24hr exposure to each compound in sequence) against
the melanoma cell line Mel-RM. Using change in IC50 to assess for synergy it was noted
that HMC at concentrations of 2 and 1uM markedly chemosensitised the Mel-RM cells to
gemcitabine by >1000 fold. HMC-induced chemosensitisation of Mel-RM cells to
gemcitabine was confirmed using 3D analysis of the data. These data demonstrate that

HMC is able to chemosesnsitise cancer cells to gemcitabine.
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combination experiment when compared to the paclitaxel monotherapy. However, 3D

analysis of the data revealed that the 5-day combination protocol did not elicit synergisitic
toxicity against the 4405 cell line. Evidence of synergy using the HMC-paclitaxel
combination was further assessed using the HMC— paclitaxel sequence (24hr exposure to
each compound in sequence) against the melanoma cell line 4405. Using change in IC50
to assess for synergy it was noted that HMC at concentrations of 2 uM markedly
chemosensitised the 4405 cells to paclitaxel by >1000 fold (Table 10). HMC-induced
chemosensitisation of MM200 cells to paclitaxel was confirmed using 3D analysis of the

data. These data demonstrate that HMC is able to chemosesnsitise cancer cells to

pacltaxel.
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sequence) against the
to assess for synergisitic toxicity using a change in IC50 as a measure of synergy due to

HMC toxicity as monotherapy (Table 8). 3D analysis of the data confirmed that the 5-day
combination protocol did not elicit synergisitic toxicity against the MM200 cell line.
Evidence of synergy using the HMC-gemcitabine combination was further assessed using
the HMC—> topotecan sequence (24hr exposure to each compound in sequence) against the
melanoma cell line MM200. Using change in IC50 to assess for synergy it was noted that
HMC at a concentration of 2 uM markedly chemosensitised the MM200 cells to topotecan
by >1000 fold (Table 11). HMC-induced chemosensitisation of MM200 cells to topotecan
was confirmed using 3D analysis of the data. These data demonstrate that HMC is able to
chemosesnsitise cancer cells to topotecan. From the 3D analysis the optimum combination

of HMC and topotecan against the MM200 melanoma cell line would appear to be 2 pM
HMC and between 1 and 0.1 pM topotecan.
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in sequence (HMC -> doxorubicin) agai nst the Mel - RM

@%3 B sPmnnattn vyh Ring fetiaigis 1% AHREE mefinoma cel lne.

VBer@h viMN@Ix@Yubléln 8 absdalYleith@ih ebi¥indfion over 5 days exposure
nonot herapy (Table 12). 3D analysis of the data

comt saquentet(HMC — ldexerubiimin) egaibitribe Mo RM medml@rnacnetl limgt It was
LRI T LN T T A
Eile 6@ PIRAC @dxi SR HYndSdriey (faBleHY- 3D analysis of the data confirmed that
the 5-day combination protocol did not elicit synergisitic toxicity against the Mel-RM cell
line, indeed evidence of antagonism was noted. Evidence of synergy using the HMC-
doxorubicin combination was further assessed using the HMC—> doxorubicin sequence
protocol (24hr exposure to each compound in sequence) against the melanoma cell line
Mel-RM. Using change in IC50 to assess for synergy it was noted that HMC at a
concentration of 2 uM chemosensitised the Mel-RM cells to camptothecin by ~12 fold
(Table 12). 3D analysis of the data, however, reveal a marked degree of synergy between
HMC and doxorubicin against Mel-RM cells. These data demonstrate that HMC is able to
chemosesnsitise cancer cells to pacltaxel. From the 3D analysis the optimum combination
of HMC and camptothecin against the MM200 melanoma cell line would appear to be 2
pM HMC and between 1 and 0.1pM doxorubicin.
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Inhibition of TNFa in nurine macrophages (RAW 264. 7)
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LPS. . After Cc bat or, s tu di
AoMisebios Feuil *athy L6 et o B aeffiop gL Opend 1P Bf et Btubation for 16
Ustk NE1RBe media was collected and stored at -80°C for TNFo measurement using an

enzyme immunometric assay (Becton Dickinson).

Compound 6 and compound 7 of the present invention were tested and the results are
shown in Figure 12, which indicated that the compounds tested inhibit TNFa, in murine

macrophages in a dose dependent manner over the concentration ranges tested.

The raw data for compounds 6, 7 and additionally compound 4 is shown in Table 13

below.

Table 13. Inhibition of TNFo. in murine macrophages by compounds 4, 6 and 7

Concentration (uM) |[Compound 6|/ Compound 7 | Compound 4

10 -48.7 -26.2 -6.1
1 -13.0 -25.4 -11.9
0.1 -10.4 -14 -6.3
0.001 1.0 19.2 -14.3

0.01 - - -11.3
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affdblteldaAlssessment of 5IH(abé ehem)osensitiser using a panel of cancer cell lines and

standard cytotoxics

Cancer Indication
Drug Ovarian | Prostate Breast Melanoma | Glioma Pancreatic
CP70 PC3 MDA-468 | MM96L | HTB-138 HPAC
SSSSS SSSSS - SSSSS n.o. n.o.
Cisplatin - SSSSS - - n.o. -
SSSSS SSSSS SSSSS - SSSSS SSSSS
Gemcitabine - - - - SSSSS -
n.o. n.o. MS - MS n.o.
Paclitaxel MS - - - n.o. -
- - - - n.o. -
Carboplatin - - - SSSSS - -
Dacarbazine - - - SSSSS - -
Key: SSSSS = Synergy
MS = moderate synergy
n.o. =not observed

= not tested
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Mel anoma @i ona Pancreatic CP?O PC3 MDA- 468 MVB6L

HTB- 138 HPAC SSSSS SSSSS - gis n.o. n.o. Gsplatin
- SSSSS - - n.o. - SSSSS SSSSS-Y8SSSS - SSSSS SSSSS
Genti t abi ne - - - - SSSSS n.o. n.o. M5 - M n.o.

Pacl i t axel - - n.o. Carbo Latin - - -
%EB&Eﬂ"lcacmf:BHEaHM@ and HHGasdest-seleczd lKéynotﬁS@SSlmes

R o e G L R T

Eehinsteciangd ofDElandiyicélNindsHEHRQ aiab e 1563t REA R oI la%?l@ HBhinst all
cell lines. In conparison with DHE, both HMC and

JRdaramaselidines FRSteéiﬁf’ idatedigwiag sul MM 1G50 yues{Jebls 15inge
of nmel anoma cell lines. HHC was the nost efficacious
agent against all nelanoma cell lines tested to date
hdablegl % WormbatibdnCHDNE] HMEC (bl HE fiacymgdinbl raeldfioma monotherapy
Lnst
| anomk—emaet-herapy—H !" pemagel ing GBI 5. 5 Anal o o
A0 b B S, Lo MG, | SKIvelag
Lo ATrEa OF CNT S 1 a6 4.40
N HNMIC ] 1N G52 PIA EYA8 | 0514008 | 1416 | 146+018 | 131 £0.38 | 068 +£0.16
HHC | 066028 0.34 0.20 0.39 £0.28 0.50 02009 |0.36 +0.34

4.0 Effect on murine macrophages (RAW 264.7) stimulated with LPS

The mouse macrophage cell line RAW 264.7 was cultured in DMEM supplemented with
foetal calf serum (FCS), 2mM glutamine and 50U/ml penicillin/streptomycin.
Subconfluent cells were detached from the flask by gentle scraping and 24-well plates
seeded at 5 x 10 cells per well and allowed to adhere for 1hr. Cells were then treated
either test compound at a concentration of 10uM (in 0.025% DMSO) or vehicle alone, and
incubated for 1hr. LPS 50ng/ml (LPS -Sigma-Aldrich) was then added. After incubation
for 16hrs, culture media was collected and stored at -80°C for ecosanoid measurements

using enzyme immunometric assays (PGE; and TXB, - Cayman Chemical).

Table 16: Percentage change in eicosanoid synthesis after incubating test compound at
10uM compared with incubation with vehicle alone. Positive values indicate enhanced
synthesis; negative values indicate inhibition of synthesis and consequently suggest anti-

inflammatory activity.

Compound PGE;, TXB,
1 -33.8 0
2 -12.6 16
6 -37.7 -16.4
11 27.2 51.4

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

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

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in the field of endeavour.
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PCT/ AU2005/ 001436 -61- Clainms 1. A conpound of the
general formula (l1): RO RHO O R3



R2 R\ R6 Y R4 wherein Rl is hydrogen, alkyl,
cycloal kyl or CCOR7, R2 and R3 are independently
whyasospese hydr oxy, al koxy, al kyl, cycl oal kyl , PETEAG2@5/001436
OC(OR7, with the exception that R2 and R3 are not
bot h hydrogen, R4, R5 and R6 are independently
hydr ogen, hydroxy, al koxy, al qul,‘ cycl oal kyl, acyl,
amno, Cl 4-alkylam no or di (g .4-al kyl)am no, OC(O R7
or OR8, R7 is hydrogen, alkyl, cycloal kyl, aryl,
aC!dimbkyI or amno, and R8 is aryl such as phenyl or
aryl al k such, as_ benz i s hydrogen hydr oxy,
ST Aoppejid B gt odit Wo. ° o n
pharmaceutical ly accepkrgbl e salt or derivative
thereof. 2. A co und| of }Qheforrrula(l-a) R OO

(l-a) R3 R2 @ wherein Rl is hydrogen,
e

al kyl, cycl oal kyl or RD, R2 and R3 are

[ ndependent 'y hydrog atkoxy, hal o ®r
OC(O R7, with the WD 2006/

-62 exception that R2 and _B3_ar e ng

H2005/ 001436

bot h hydr ogen,
R4, R5 and R6 are deEe ﬂfen_u_l_y hydrogﬁ?n, hydr oxy,
al koxy, al kyl, cycloa yl\ét'yl Re

R4

wherein

R, is hydrogen, alkyl, cycloalkyl or C(O)R,

R, and R; are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, halo or
OC(O)R7, with the exception that R, and Rj are not both hydrogen,

R4, RsandRg are'independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl,
amino, Cy_4-alkylamino or di(C;.4-alkyl)amino, OC(O)R7 or ORg,

R is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl or amino, and

Rg is aryl such as phenyl or arylalkyl such as benzyl, and

Ry is hydrogen hydroxy, alkyl, alkoxy, cycloalkyl or halo,

or a pharmaceutically acceptable salt or derivative thereof.

2. A compound of the formula (I-a):

R0 0
X (I-a)
I /““‘ R3
2 R
R5__%/'_”_' Re
R4

wherein ‘
R, is hydrogen, alkyl, cycloalkyl or C(O)R7,
Rs and R3 are independently hydrogen, hydroxy, alkoxy, halo or OC(O)R7, with the



OC(O R7, amno, and R7 is hydrogen, alkyl, cycloal kyl,
aryl, arylalkyl or amno. 3. A conpound of claim 2,

wob@ems208Rl - i s hydrogen, Cl_4-al kyl or C(O R7pCRAU2008/001436

R3 are independently hydrogen, hydroxy, Cl.4-al koxy,
halo or OC(O) R7, provided that R2 and R3 are not both
hydrogen, R4, R5 and R6 are in@lependent!y hydrogen,
hydr oxy, al koxy, al kyl, cycloal kyl, acyl, OC(O R7,
and R7 is Cl4-al kyl, phenyl or benzyl or a

phar W@ﬁ@d{bhbﬁ @lak R, aﬁ@apmmoeb@talhtydmgeﬂer i vative
t her eof . . A conpound of claim3, wherein Rl is

Redr ofersnd &etarwmdem‘nﬂwly hydegggn, hydess alsoxy.gilkyhcelpplkyl, acyl,
R2 an ndently hydrogen, hydroxy,

nmet ho%&%@?ﬁg&%ﬁ %‘ggpoxy, i sopropoxy, brono, chloro,

fRyuor gs ydrogeat ykolk yyclualkyl, 4rgk aeptalkpitaramitdiat R2 and R3

are not both hydrogen, R4 is hydrogen, hydroxy,

nmet hoxy, ethoxy, propoxy, isopropoxy or acetyloxy, and

RS an@\ E@nﬁtﬁd'o@@%ﬁ@d%&%}h hydrogen, hydr oxy,

met hoxy, OXYy, propoxy, Isopropoxy, acetyl, or
Raet yliokydrogen, €. phlkyhece(@Real | y acceptabl e salt or

i1 %y 6 aisonocirapey A RERP RO Cuael s GO,
i ndepgpsieidd that BT re ANAoBK KydrBBd)OXY, brono or

acetyloxy, with the exception that R2 and R3 are
Bat h- Recnd Rersre Rdependertly hyideogen dojsisattie Ay mlflebflo@@lﬁ)alkyl acyl,

hydro dgﬁ y or acetyloxy, and R5 is hydrogen, or
a phar mag: T caI |y acceptable salt or derivative

tmer ead C YAkNREDB3OBEZFT/ AU2005/ 001436 -63 6. A
%und of claiml %?I ei:t e% f.,rom
or a pharmaceutically acceptable salt envatlve thereof.

4, A compound of claim 3, wherein

Ry is hydrogen, methyl, ethyl, propyl, isopropyl or acetyl,

R, and Rj are independently hydrogen, hydroxy, methoxy, ethoxy, propoxy,
isopropoxy, bromo, chloro, fluoro or acetyloxy, with the exception that R, and R3
are not both hydrogen,

R4 is hydrogen, hydroxy, methoxy, ethoxy, propoxy, isopropoxy or acetyloxy, and

Rs and Rg are independently hydrogen, hydroxy, methoxy, ethoxy, propoxy,
isopropoxy, acetyl, or acetyloxy,

or a pharmaceutically acceptable salt or derivative thereof.

5. A compound of claim 4, wherein

R; is hydrogen, methyl or acetyl,

Rs and Rj3 are independently hydrogen, hydroxy, methoxy, bromo or acetyloxy, with
the exception that R, and Rj; are not both hydrogen,

R4 and R are independently hydrogen, hydroxy, methoxy or acetyloxy, and

Rs is hydrogen,

or a pharmaceutically acceptable salt or derivative thereof.



3- (4- hydr oxyphenyl ) - 4- ( 4- met hoxyphenyl ) chr oman- 7- ol ;
3- (4- hydr oxyphenyl ) - 4- phenyl chr oman- 7- ol ;
wW@2{04/08p86 oxyphenyl ) - 4- ( 3- met hoxyphenyl ) chr onaPETATRG05/001436
3 - (3, 4-di net hoxyphenyl ) - 4- (4- met hoxyphenyl)
chroman-7-ol; 3 -(4-hydroxyphggy|)-4-(4-nethy|phenyl)
chroman-7-ol; 3
(4 nethoxyphenyl) 4- (4- met hoxyphenyl ) - 7- met hoxychr oma

3'1-(4 Hy deropgypidend glaym4.-sefecwddranmet hoxy- 4- hydr oxyphenyl ) ¢

R SR SR e R DS BOMERST-9% hr oman- 7- of

3 (ﬁhﬁm@x@hy@hﬁméﬂhknﬂclﬁamaﬁ-woﬁ hydr oxy- 4- met hoxypheny
cnr oman
B by ar e yoethpapheshehipsarih chr oman- 7- of

% 63 %‘q%%éﬁ%%aﬁ‘ﬂ{‘%ﬁ‘ oxyégm%%chrgganﬁn;olm 3
3 @—W@Wﬁ%ﬁh%@wlﬁﬂphmt)mmh%wl ) chroman-7-ol;
SR BB BT D BHEP R Bm- 7- of
75~ 4%3%96&3%%1)3@%9 %ddd%th*on QL1jde:8p ﬁ&{ﬁ}éhn%%d‘nmm

4-"hydroxyphenyl) - 4- (4- met hoxyp hen ylI")’chroman- 7- ol ;

éﬂ@ hy;lr oxyphbiysd)- 6?@-@1Uéwb'phemyt)dbrhmnﬂxg/lp henyl )

h -7-0l . tor th

TR e Ras o B B et e BlrB RN BB
b f

o R o O %Sp o8

\ﬁh@rl@rdﬁomhemxl) é1(ﬂwdwymeelml)@)rgmav@ 2906/ 032086

Lndependently
i b e e
éb(@lelp)ﬁdrmyphenyl) 4-(3-methoxyphenyl)chroman-7-ol;
3-(4-hydroxyphenyl)-4-(3-aminophenyl)chroman-7-o0l; and

3-(4-hydroxyphenyl)-4-(4-phenoxyphenyl)chroman-7-ol.
7. A compound according to claim 6 selected from:
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)chroman-7-ol; and

3-(4-hydroxyphenyl)-4-(4-hydroxyphenyl)chroman-7-ol.

8. A process for the preparation of a compound of formula (I-a) according to claim 2

comprising the step of reacting the 4-keto group of a compound of the formula (II):

D

wherein

Ry, is alkyl or Si(Rjo)3,



that R2 and R3 are not both hydrogen, and R o is

i ndependently alkyl or aryl, wth an arylating agent
wWaA/03208herein W is optionally substituted apgi/AU2006/001436

Mt is one or nore counter ions, preferably [ MBr]+,

to formthe internediate tertig%y al cohol (Il1l): RHO O

1 (lIll) HOWR3 R2 or a salf“thereof and which is

dehydrated to forma conpound of fornula (1V): RHO O

\ 1/ (Iﬁ3 WR3 R2 which is subsequently

Redr 0 gef &s e iadepeogentriaidragen.edkanyebaledr OFifRas)e with the exception

conpo f I 9. Use of one or nore
conpo&ﬁaggﬁc?fld?%ra%+ogb%ﬁghygFog(ePL%d i n chenot herapy or

&oa is adepmdasiyt AIByIng apyl, chenpsensi ti sing agent. 10.
A nethod for the treatnent, prevention or anelioration
&IHE@%X@E%W“&W%WH ses administering to a

k&gt one or nore conpounds of the fornula (1) or
(I-a) or a pharmaceutically acceptable salt or
JdET i vat optonbhe sesfituogtdrplpahd y i n association with a

[ d/ ipient. 11. t f clai 10,
b oot e caguts 6n% mrtgbb e oor st v
ORBHOB2ARERARIANRIPELROIAIMN: - 65 12. A method of

claim1l, wherein the cancer or tunour mass is of
epithelial origin (including prostate, ovarian,
cervical, breagb_9gall-blgdder, pancreatic,
colorectal, renal;

(II1)

or a salt thereof and which is dehydrated to form a compound of formula (IV):
R40 O

= av)
w Z
which is subsequently hydrogenated and optionally deprotected to form a compound of

formula (I).

9. Use of one or more compounds of formula (I) or (I-a) in chemotherapy or as a

radiosensitising or chemosensitising agent.

10. A method for the treatment, prévention or amelioration of disease, which comprises
administering to a subject one or more compounds of the formula (I) or (I-a) or a

pharmaceutically acceptable salt or derivative thereof optionally in association with a

carrier and/or excipient.

11. A method of claim 10, wherein the disease is cancer or a tumour mass.



non-smal |l lung cancer cells), of nmesenchymal origin
(i ncludi ng nel anoma, nesotheliom and sarcoma cancer
w@eiob®3208¢ of neural origin (including gliom PERAaBL005/001436

cells). 13. Use of one or nore conmpounds of fornula

(1) or (l-a) or a pharmaceutically acceptable salt or
derivative thereof in the manUPacture of a nedi canent

for the treatment of a disease or disorder. 14. An

agent for the treatnent, prophylaxis or anelioration

of a disease or disorder, which agent conprises one

Jhar i SRR FiPmdd epRaBid e el s Sof cpithelial origin
(henRfe prdfateoritah,TREAHL Kr8dst, CAMTMIEIdet, PAndMBALE) colorectal, renal, and
conpri ses one or nore conpounds of formula (1) or

(Monssmabirluzg ginaemedel of masdnphymal@pigib(iecleding melanoma, mesothelioma
deri vative ther i assaociatio it h. r

s sHRoRh ity S8 pf ot R AffLdthd Qi RP bR,

and/or diluents. 16. A pharmaceutical conposition

according to claim15 which further conprises_an )

dddi t iUnsaIf oppenBOrsoROuRiTolfgenela (B pr ) achbappaceutially

f < f j.ch: j

LS00 on 2 1S ORI SRR s e emen
Alatdisensedardisoaddrve t hereof. 18. A conpound of formula

(I') or (1-a) or a pharnaceutically acceptable salt

thereof as herein described with reference to the

Bganpl £5 . 48060 &h&&&ﬁ%ﬁpyﬂo@lgﬁ@% AdiSloratlh o GBSO U@ sorder,
of formulae (11), (I11) or (1V), pharmaceutically
awluelpegdnl eorpifises one hiemersf communds effermelnéh @pfl-aLr a

hp%ra%lnancegt?csaﬁg/lagge%'table salt or derivative thereof.

15. A pharmaceutical composition which comprises one or more compounds of
formula (I) or (I-a) or a pharmaceutically acceptable salt or derivative thereof in
association with one or more pharmaceutical carriers, excipients, auxiliaries and/or

diluents.

16. A pharmaceutical composition according to claim 15 which further comprises an

additional chemotherapeutic agent.

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

a) or a pharmaceutically acceptable salt or derivative thereof.

18. A compound of formula (I) or (I-a) or a pharmaceutically acceptable salt thereof as

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

19. A compound of formulae (II), (III) or (IV), pharmaceutically acceptable salts

thereof and/or uses thereof as herein described.



