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Met hod for Inducing Autophagy Field of the Invention
The present invention relates generally to nethods for

WO p@daaiylgo or pronoting aut ophagy and to the trPE/ABQI08/000286

of di seases and conditions associated with defective
aut ophagy or autophagi c processes. Background of the

I nvention Autophagy is a highly. regul ated

intracel lular pathway for the degradati on and turnover

of cellular condflethod for IndagingcAutoptraggyel | es and
proteins. Autophagy plays an inportant physiol ogical
role in the mai ntenance of cellular honeostasis, as an
adaptation (or cryoprotective response) during periods
of nutrient deprivation or other stress. Autophagy
enabl es the recycling Pieldiof tiee hniedtioand prevents
oxi dative stress by pronoting.the renoval of damaged

Mé@%@ﬂlthrﬂ@ntloh helstedyenatalpiol nﬁ@mﬁ@fdr iﬂdamng”@fmmiﬁﬂtlhg Bgophagy and to the
Aut oph % al so pl ays essenti ? devel op r}]

tgrimeat A Hispaser 8 ‘é’ﬁé‘t"iﬁs%ﬁ?@'a@w&a&fﬁ' 2 a“tOP agic processes.
predom nant forns of autophagy have been described in

manmal i an cel l's - m croaut ophagy, macroaut ophagy and

chaper one- nedi at ed BHERQMH%I ofthd ieRtion

macr oaut ophagy, the bulk |ysosonal degradation of

Aﬁpﬂggyclé’tagrﬁ%@ﬁ%ﬁgt% ﬂﬁrﬁéeﬂ raﬁ%m%g déHNRe H adatién gﬁbeturnover of cellular

maj or cat rada on an
aoostituenter in @famuﬁarro@gwelée lancberoiems nﬁntﬂmasy pl@)/ﬁearbrrnpomt physiological role

C
SR Atranfé RO RO nERFRg de R B bR hotedir Tpopse) durn
deﬁ@ﬂmﬁ naﬂér}n ﬂb;ggatlo'n ror %tasrmmse Numphagyreog&es the mc;éohag ofamino acids and
was |dent)fie S a I nter n ne t ,
NerResioRaAte Sfis BY BRmomodhic Beval BtrTaort §ioarisve ieiely aiquing collar
rbl‘ﬂSde%@CGAl%pHab'W%IsﬁWressé}fﬁﬂaﬁo%%|dé|vé16 ik, Cdiffderiation and tissue
nphoma i n experinental animals in catl ng . t hat

rem‘i@dell%mhﬂbie?l rerdominapifodsHd @ytophagy hes @Q@[n, descria rj]ymmallan cells —
I
fiaodag aEoatiEP ot cheboR e BBl BBARAY. 0f these, macroautophagy,

tb@ buuk hysmsnmaladegrddaﬁoeloélargé@ytopjasmm pretelrgranmorgaﬂ@lles 0% the major catabolic

tor _.Si [ ] d on of
i o T RBuARBh AP mber o b lRs Aenfitice. Cpiaig

at the plasma nenbrane thereby activating its

downstreamtargets AKT and njl t t h

Stine asont lebantges SR el BEHRT A8 ramoue o

RIQHRBARRSEn RS akyaH T liceRBPhR Ere§goREEND nitrogen deprivation, was identified

as a BCL2-interacting gene product. Monoallelic loss of this gene (Becn1-/+) increases the

incidence of lung cancer, hepatocellular carcinoma, and lymphoma in experimental animals

indicating that that inhibition of autophagy (via targeting BECN1) could provide tumours with some

developmental advantages.

The molecular regulation of autophagy occurs on many levels. For example, growth factor bound
receptor signalling causes the activation of class | phosphatidylinositol 3-phosphate kinase (PI3K) at
the plasma membrane thereby activating its downstream targets AKT and mTOR, and preventing
the induction of autophagy. Overexpfession of the phosphatase and tensin homologue (PTEN)
gene, by an inducible promoter, antagonizes class | PI3K to induce autophégy. Complexation of
class Ill PI3K with BECN1 at the trans-Golgi network also causes the induction of autophagy.
Further, downregulation of BCL2, or upregulation of BCL2-adenovirus E1B 19-kD-interacting protein



10

15

20

25

30

gene, by an inducible pronoter, antagonizes cl ass |
PI 3K to i nduce aut ophagy. Conpl exation of class III

w@b@B/1vwdivdh BECN1 at the trans-Gol gi network al BOT/aE296800286

t he induction of autophagy. Further, downregul ati on of
BCL2, or upregul ation of BCL2-adenovirus E1B
19-kD-interacting protein3 (BNP3) or HSPINL at the

m t ochondria, al so induces autophag Addi tionally,
BB agySrIN hatdheswitashondrianalsednd E%St%léPQaeQVI Additionally, autophagy can also

e
CBeeA 57 ) &) SpaarioBbfa phekAt Rnace PR thy Bedlfaidbciated relted
matdin kinage t (ORP1)s horreost atic function, autophagy has

i ncreasingly been inplicated in a variety of disorders

and di sease conditions. For exanple, defective
Iﬁlaﬁdlmmytsthmmtm @matpni agtophagy hasciacreasingly bebm imbplicatedin a varlety of

o s e i R Sl ACCaRP ot s o

dau¥ e ‘f'écﬁ#‘&lﬁ%athblﬁél@ﬁtdoﬁdiﬁ)nbﬁué’rﬂtab%B@ar%%r@éﬁ%acuolar myopathies),
cancers (see for exanple Kel ekar, 2005 and N xon

ey odsgenerivehdisessese I disapssniiniedtiens: beajeagensapnd; some cancers (see for
&'aﬁ@l@ [%kar' QOOSSanE'ﬂY)‘(o e?g@%”'lﬁ‘ﬁg c%%éaéf cﬁr‘%lem@@rgéfe in\e"f‘éﬁe Qiseases, it is
A yopr o an

ectrve ro uate or de ectl
ot cgobgniped thai natopbagye playsnal crynerdtectieatdie ahd1 theab madequate or defective

i nstances the effi.ci of aut opha ea e :
etk netiohif Bt °h SOk FRARCHS 4feeHeRRr S dlobhagy cecreases
WAthS &S B6ntrid ey ﬁﬁheNtG h@urﬁleéell%e&hﬁﬁ@%@as@@@u&ﬁéﬂ\mﬁ@rﬁer& Disease and
Di sease (Ni xon, 2006). Further, autop hag@gcan al

FPaskieson’ éHIsaa,see(ngs%? i usthere aientaaqaa gisp OEton 36 aefalesfive mechanism
éﬁémg’ﬁ%&lbh ﬁ}é@é&feng bhd'ViftiSes. H?Feegrg?nd‘mg@ @Is@g @it%t SUSIHAGY may occur in

at autophagy may occur in vanced rosclerotlc
qmvawaeathamsbleretlctnlaqu@qandtmthbu;ght fo he |a|t|a4@d m mlagueagueoth muscle cells as a

f@%@ frhe@}grcdlsgregs d,SlcF?r&\%?ﬁ?t 5/ e\%f\g H#Hle i %? §r§v&ﬁl§§nuscle cells in

srometing pagae |sab|ti19J hlaophegmrsomhlml@clplcaﬁwa the iﬁbnohs tap of atherosclerotic

ut ophagi noot cI e C n the fi
BB S LEch AT BRI o e Bt st F e h & wine model o
érﬁ?@ﬁdjfﬁ)%cb%ﬂﬁﬂédhwnﬁgt Hak BestedenionSitatddtttyat tHeleelshs? bn istienfic myocardium are
sw ne nodel chronic nyocardial ischema it has heen

Ryeatyacsiolaigd @ad thﬁbr(schem;: myacardiuprtissye has dneeaped eisp@égq;ruq)flﬂﬁqtems knows
rb‘é oL M%{;‘ﬁl @‘a g d%Q&lth&:Itheg%J‘[fgﬁocD TREACHo néba?’;ate protein (Hsc73),

I ssue as | expr essi rotelns
imel thenpmeseeﬂ form efmmmmbbtggﬁassogated preteinu Tlight cheiat3n(eEs)). nEheBonclusion of

B el 8 e PGP FEDGEE L IsEMTL s e, ARz Rohanism used by

hh@hidla%eﬂs o prevéhtGEptosisTang lidid feletisdtosf chrbnit Bttensd. udy was
at aut ophagy triggered by ischema could be a

honmeost ati ¢ nechani sm used by nmyocardial cells to

f?écgﬁmfy,a ReRR RebasigMelebth thelthtagdlificsdpfcatidn GifauRPhAGy inducers as the
modulation of autophagy shows promise as a potential therapeutic approach for the treatment of a

variety of human diseases.

As herein described, the present inventors have identified a class of isoflavonoid compounds which
induce autophagy in human celis, thereby opening up a range of potential therapeutic avenues.
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Accordingly, there is increasing interest in the
therapeutic application of autophagy inducers as the

wore@slistidon of aut ophagy shows prom se as a poPERAU108/000286

t herapeutic approach for the treatnment of a variety of

human di seases. As herein described, the present

inventors have identified a cl@ass of isoflavonoid

conpounds whi ch i nduce autophagy in human cells,

t her eby opening up aSumigersoofatﬁ veindion her apeuti ¢

avenues. Summary of the Invention According to a first
Acspiding tofa firsteaspeck sbihe rireseetninyention, thees & previgndos imgthgd or inducing or

| C il .|
;{;ﬁﬁaﬁg@h@@waggﬁ]gar +eiligtp]§ anf)%é(g g@ﬁrﬁélgﬁggﬁgglﬂg gc?t?ﬁe gﬂl &h é?@étfve amount of a
@fmpewidiof forrutd(int of a conpound of formula (1) wherein
Ri is hydrogen, hydrexy, alkyl, alkoxy, halo or
0C(0O)R7, R2 andRRS arne irBJIependentIy hydr ogen,
hydr oxy, al koxy, tye| oal kyl, halo or 0C(0)R7, R
, R5 and R are indg¢penglent|y hydrogen, hydrozf)y,
al koxy, al kyl, cycl > 7@gm no, Cl-4*
al kyl ami no or di ( i|ho, -8ER R? or ORs, Ris
hydr ogen, al kyl, cycl oal 7 yl al kyl or am no,
and Re is aryl or apylalkylt R o are
i ndependent |y hydr ogén, Jaydt oxy, al kyl, al koxy or
hal o, and the drawing "~"Jrepresents a single bond or
a doubl e bond, or a pharmgceutically acceptable salt
or derivative thereof. I'n one enbodi nent, the conpound
wigerein

R N N BB B b SFAERY L)oo P chr o

RE CUT arid"R; el il deperRiEnti hy&rogen, hydroky, \dkoxy, @Ik?, dabiikys wbiar OC(O)Ry,
enbodi nent the cell 'is not a cancer cell. I n an

Rarb o dRnandtRstareeindependently hyidegers Ihudroxyd alkoxynallsyl, sueloadieria peyl, amino, Cra-
cell, ocar di cel . c or liver cell.
Accorﬂ%'@o&gﬁé@@ﬁ%b}a"ﬁ'g%égmgf g'Jt 52 present invention,

RhAer eis hidreyen vl Bycivalki] drd carfiakyl drienido; emt ment  or

revention of a disease or disorder, the nethod
onprip 3Yhe) aataiYhi stering to a subject in need

Rg and Ry are independently hydrogen, hydroxy, alkyl, alkoxy or halo, and

the drawing represents a single bond or a double bond,

or a pharmaceutically acceptable salt or derivative thereof.

in one embodiment, the compound is 3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-

ol.

Exposure of the cell to the compound may occur in vitro, ex vivo or in vivo.

in a particular embodiment the cell is not a cancer cell. In an embodiment the cell may be selected
from a neuronal cell, myocardial cell, muscle cell or liver cell.

According to a second aspect of the present invention, there is provided a method for the treatment
or prevention of a disease or disorder, the method comprising administering to a subject in need

thereof an effective amount of a compound of formula (1) as described herein, or a pharmaceutically
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t hereof an effective anount of a conpound of fornula
(I') as described herein, or a pharnmaceutically-
woamsaptiabl e salt or derivative thereof, opti orPei/Ay2008/000286
association with one or nore pharmaceutically
acceptabl e di luents, adjuvants and/or excipients,
wherei n the conpound induces of_pronotes autophagy in
at | east one cell of the subf ect. In a partl cul ar
anceptetileraait ortdegvativg theresf, pptiong chlgraé@cm&@] yith pne eymore pharmaceutically

h Cc f
gég?@gdlmmegr d%@ﬁ\ﬂn{s F?r?iy rrmbezgl gﬁtge{vﬁé?elﬁ t%@p&%{i C?er%Ees or promotes
a'tycmhagyllm gt ledseorei celbafdiee subjecti sorder is associated with
defective, inpaired or otherw se aberrant autophagy or
aut ophagi ¢ processes. In an enbodi nent, the di sease or
diassartdelar dl‘ﬁc)bdlh\%ntstﬁé @étltlséﬁbtfaro@ﬁﬁe&céﬂellﬂ @ﬂ@m&ﬂmeat fhe eell may be selected
di sease, atherosclero i sche a liver disease, a

ffﬁJ”%%P%Jf@]aé‘iﬂ”d@focﬁfg'a'&?ﬁe’i@’sgeﬁ|&g‘}eéi53”nyopat hy) or a

viral or bacterial infection. The cell nmay be a

neuronal cell and the nethod may conprise preventing
Typicalyntae dissase gedisprderTiseassediatedriniih igefective nimperednors etherwise aberrant

ifintrd AR EAEE Cobr 1 1. T one enbodi ment

the conpound is

B S RN 55 LelE BB RS 0 BB O e

Ather8dtler 3R, istii£ al Ivedidabél efimadtleadisdrder {saEh t&1@ vacuolar myopathy) or a
treat nent or prevention of a di sease or disorder, the

digkafbagterigbifesiong a conpound of fornula (1) as

descri bed herein, or a pharnaceutically acceptable

salt or derlvatlve t hereof. According to a fourth

Hwymet mapbe & heurgrabeett and themethiod may cantpsiseeprevenfingoneuea celhdeath.
use of a conpound of fornmula (1) as described herein

for the manufacture of a medi canent for inducing or

PrieodBil tihdyChedal bagita gysdlel céll andlthe méihod mdy rgmprise andiritditilg atherosclerotic
aspect of the present invention, there is provided the
pladestabityconpound of fornul a (I) as described herein

for the manufacture of a medi canent for treating or

o ggg%bcﬂﬂerﬁ‘ thld &%@Sﬁﬁnoqg 3-8 FRFSH henwlﬁg%éﬂh&x eﬁﬂr@ﬁb‘tﬁﬂchroman 7-

uces or prono auf ophagy 'n a ast ohe cel
dlhe

According to a third aspect of the present invention, there is provided an agent for the treatment or
prevention of a disease or disorder, the agent comprising a compound of formula (I) as described

herein, or a pharmaceutically acceptablé salt or derivative thereof.

According to a fourth aspect of the present invention, there is provided the use of a compound of
formula (I) as described herein for the manufacture of a medicament for inducing or promoting

autophagy in a cell.

According to a fifth aspect of the present inventibn, there is provided the use of a compound of
formula (I) as described herein for the manufacture of a medicament for treating or preventing a
disease or disorder, wherein the compound induces or promotes autophagy in at least one cell of the

subject.
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subject. Typically in accordance with the above aspects
and enbodi nents the subject is human. In other

wepdsdiitent s, the subject may be sel ected fronmPdTiau2008/000286

group consisting of, but not Iimted to: primate,

ovi ne, bovine, canine, feline, porcine, equine and
murine. Brief Description of t&e Drawi ngs The present
invention will now be described, by way of
non-limting exanple only, with reference to the

; [ - IVLerthioet |
@@@8@@%&'0 ynge{ W‘Q"e‘ﬂ%‘?%vgqa%&a%"& e&rﬁg@%ﬁ% tﬁie subject is human. In other
eiﬂimdlmebisdthh emtx;écnmeﬂmseﬂectwglmnhe groop naisistingobf,dwbnadt dimited to: primate,
cancer. cel e r% Iﬁm R179, R182, R585
QB t?ﬂélm C@U‘B‘?l He ®8 E‘g’rqu'%? Lérneand OSE ( nor nal
ovari an surface epithelial cell s) Cpd 1 decreased
cell viability of all primary ovarian cancer cells and
al so exhibits songrmnegdrbptagﬁbﬂme Dea\mﬁ §SE cel | s.
Dehydr oequol does not exhibit this pan act|V|ty Bot h
I}P@éh‘ﬂﬁveﬁﬁn%ﬂ R ROldeRbribed sy ety 'oR horImsiting Rexérdpld. BnlyYBYitireference to
exposed to cells for 24 hr. Fi gure 2. Conparative
mﬁa@emp@wmsﬂrawgﬁ)ase 3 in R182 ovarian cancer explants
by Cpd 1 and dehydroequol using either dose response
(A) or duration of exposure (B). Caspase 3 activity

E‘gu;reais iémmemtlwyt@g)xtchyeof@abpmgumaod 8ompausd 4yas described herein (Cpd 1)

?@1 dr oe *ﬁaﬂ%ﬁcﬁ%égeglﬁ Oﬂ\gﬁp %@Il% Fﬁﬁ?pﬁ@gﬁ@pr awsc%varlan cancer

¢>4préme)eamassas(mnaa|awtamam $uyfaceeithielial ells)COpPaArdeciedsed cell viability of all
i nduction of c

R182
BRI RR Al Ar s ions e aseinshaEe SRl Dénydroequo
RS nQexkibit tﬁk 'pQrF‘a(%flltyeBﬁfPi%Hhﬁo&@ werCasRA%ecocattrbfions by to 10 pg/ml and

was assessed using 'the Caspase-d o 9 assay.
epbsedtocalisitor 24 iiduced activati on of caspase 3 is tine

(5 my/mM) and dose dependent (0-25 hr). Cpd 1 did not

i nduce caspase 9 activity. Similar results were

Fibsrer2; e Gompdrétive titdactioR @ caspabes 3timﬁ1&21lovaﬁiaglcam:enexplants by Cpd 1 and

R 5 e BB 3 B om0 e 8 s 3y ctivity was
saeRed @§r¥§3tﬁé3 @aioéée Gk idsBhyisO Del@fdr@ggml&\uu@d (aa)vatlcﬁ&ﬁ passase 3 is time

8 actjvit essed usi ?6‘ ase-d o 8 assay.

Beg(relt e &dqpﬁ@ﬂ@ate(@ 28680 Ged ﬂnetfm%'s%wﬁ@eé ety ne
(5 nmy/mM) and dose dependent (0-25 hr). Cpd 1 did not
i nduce caspase 8 activity.Figure 5 . Conparative cell
Figuiei 3. i Cymparaitvg uaﬂuctmgrgfd:a&p@qmann RA$2 avatiamsancer e)ants by Cpd 1 and

Egh‘s?(%eeq%ol ues‘ng Seltﬁé? dweeresponse ) or duration of exposure (B). Caspase 9 activity was
assessed using the Caspase-Glo 9 assay. Dehydroequol-induced activation of caspase 3 is time (5
ug/ml) and dose dependent (0-25 hr). Cpd 1 did not induce caspase 9 activity. Similar results were
observed with other EOC cells tested.

Figure 4. Comparative induction of caspase 8 in R182 ovarian cancer explants by Cpd 1 and
dehydroequol using either dose response (A) or duration of exposure (B). Caspase 8 activity was
assessed using the Caspase-Glo 8 assay. Dehydroequol-induced activation of caspase 8 is time (5
ug/ml) and dose dependent (0-25 hr). Cpd 1 did not induce caspase 8 activity.
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presence and absence of the pan caspase inhibitor
ZVAD- FMK (0.5 ng/m). Where Cpd 1-induced cell death

weemsaeded in the presence of ZVAD FMK, PCT/AU2008/000286

dehydr oequol -i nduced apoptosis was inhibited
denonstrating the Cpd 1-induced cell death is
proceeding via a caspase indepgndent pathway. Figure
6. Phase-contrast images of R182 cells treated w

Rigirie . eComperative cgl vighiliv platp @f dehydreequahiA) andi Caar! @)A)reated cells in the
ér%ences%ﬂ%sﬁ %%?qu ?H éashésgﬁihgaﬂ?%l\}@ I%r@ @/Fﬁg/ Hhere Cpd 1-induced

ded dezth paoeddsd d\dh@pm!;enae efdZ VidD-RNtiE deﬁcdircmqmabwsluce&agoptesns?was inhibited

dorchalnd PSR PO SEEARE bl T A oLy
ovari an cancer cell s’ were incubated with 10 ng/m Cpd

1 for 12 hr and fixed. Cells were co-stajned wth

Bawgit Finse-oairass mages HRIBA sal Keapdwithiehiste N0 Q5 Haym Cpd 1 over 4hr

érﬁ%t‘ k d g)e Elllo?ws' 8L %f@%&f M% ?p@ﬂlﬂf ARP 8hriat hlgher magpnification

assessed si's. Figure
(NB(D)eNam@ie f@mamséemﬁﬂsfsalﬁctmhmjedawsl death in R—l 82

.ovarian cancer cells induced by Cpd 1. A, Wstern

bl ot anal ysis on |ysate preparations (20 rTg pr ot ei n)
ng@ -7183d d aidheestm\madegmdwm in CRYO célls( R, g tredtinentcentrol 4B, pd 1-treated

(g?}ggo%rfa d ﬁ%&%&?@? ey g]cﬁl}aﬁ’qagﬁﬁ Qﬁ?‘@@i cﬁ& ! ?cgﬁ%ﬁt 4 ikdh. Cells were

ébfb%’lﬁéagiﬂfﬁ prodidiPe gt sl ostRs? mearnaﬁncrae@esin PWabdnad cdie fidicstive of DNA
is transiently upregul ated after hr exposure and

®sf@dat@nsrt ausngrapigrweas @ sesead MFA@Sﬁnalwst tr eat nent .

Nucl ear preparations fromthe sanme cell popul ation

al so show that endonucl ease Gis al so upregul ated. B,

[Bgurei8n MbleoilakyidenceBE but@hagiorvalinepth écR-H82 evariacagean dsfls induced by Cpd

el S4B BRIl AT B BB s i o
5rp@rt]nﬂgweemprggbm@mstraiemgmleaapmsguit CE dpr‘e?maléd gmytopl&sn&c preparations.
NS satressnyrcmang desanaey; MigehondeLiprasIggs Stk e ety | S ransienty
%ﬂ?ﬁ&fa%ed"‘ﬁfe Mﬁeéipt?s‘ﬁrel SRIBATis GEBly Rreg uﬁtedDﬁﬂlPhlabéﬁ el’f@atment Nuclear

S resultin rom over - expressi on of Bax and Beclin
frepasationsvirory ﬂ‘@cﬁafnﬁlcsﬂ paptiation also stipw thet endenucieageBds also upregulated. B,

AT 6P SRR 58 Lot BELTLePRBn o cots e

treetedt withrCpld Uf dsestatddan AJ4Bd slibjédBidota ibsdlinr lmrlnmmprecnatlon Immunoprecipitated

el aBe W RS, Pkl SPERAE SR AR PRlfvie ggmouse ant

Bé2faptibody. e Attinfah 8l FoRST REE @sédcb%n&ddﬁlglcém%) o rDe'bSI@nMcélBrresultmg from
red fl uorescence Eeol ari zed ated events

wer
PMeEeXpresgionpt Baxang @A@é&lg\pllpg)gc}mlnlﬁ@élm Q L£pd 1. Cells were treated with Cpd 1
as described in A, pelleted and washed in HBSS and the cell pellet resuspended in the reaction

buffer for JC-1 (Biovision, Inc. MitoCapture™ K250-100). HBSS-washed cells were analysed by flow
cytometry (Aexcit= 488 nm and (Aemi= 530 nm for green fluorescence (depolarized) or 590 nm for red
fluorescence (polarized). 10,000 gated events were measured with a BD FACScalibur. Results

were expressed as mean * standard deviation (n¥3).

Figure 9. Cpd 1-induced cell death involves cytochrome ¢ translocation to the cytoplasm. R-182
cells treated with Cpd 1 (5 ug/ml) over 8 hr and the cytoplasmic and mitochondrial fractions were
separated. Western blot analyses of cytoplasmic extracts demonstrate that the occurrence of
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were expressed as nmean standard deviation (n=3).
Figure 9. Cpd 1-induced cell death involves cytochrone

w@2amsamEbdocati on to the cytoplasm R-182 cel | SPCT/aE2@®8/000286

with Cpd 1 (5 ng/m) over 8 hr and the cytoplasm c and
m tochondrial fractions were separated. Wstern bl ot
anal yses of cytoplasmc extracys denpnstrate that the

occurrence of cytochrone in the cytoplasmis increased
eytoshrome inghevidaplaseripiagreaset @veidime waen easipared dnig aiment controls. Cox-4

TR d‘é@? éh%ﬁ/l th'éjﬁfjeghlg of tﬁg‘%l@aﬁm i Srg rEt OfSuﬁlBF‘results were observed
wer e

P8t OCh t’ron ar r
\mtbmﬁlevEGC\meltshesmmer EQC cel | s tested. F| gure 10. The
expression of upstream regul ators of autophagy are
al so nodul ated in response to Cpd 1. A Western bl ot

FigareM8] Fheexprassion 6f upsrddal @bulstors of Ao r@higd mbdlﬂéted in response to
R—§182 cells pt reat eddb\%‘vl th gd 1 mﬁ?m over P

4 hr
@@fﬂ)né,t Western biot, aqalyisiston Iysﬁ@:@r@,g |@§2{EQ) HJ gfp&elm R-182 cells treated with
‘Lﬁébo ik bNﬂJatS\)eP D4 it %EMéns r&ed\g{a} bbii f it Aﬁﬁ‘eééfén Ad )Jﬁ&p phosphorylation

st exposure
$§a<tpﬁr fpshit) ds redecesl upstou1r26 hmmgesdposBe@osurm tonapd % nksttal débl(t Akf) expression

rewaﬁ%1 g'@,‘?hg'ﬂ&%g n[% gﬁ*n wa?inqﬂdgtg gf ﬁ goagﬁg l@@r@ﬁo 'Ecﬁ&pgg% r?1echanism of Cpd 1

|ﬁMck¢aLsophég|@c§||@phtagy observed in in vitro studies are
al so present in vivo. |nmunohi.stol ogical anal ysis of
Paraffin sections (5 nm- of ovarian cancer xenograft

EigereUR. COR 1 'mBrkdhabf ﬁ’lﬂébh@g&ﬁbl%@ﬁ/@d n Wesitrd ugies bt Asb présent in vivo.
tUnours excised from l;IT"%/ kg) treated mce

Immunetisigiegicatianalysis oh Parffin (sg;tlonq;(S eof gMasiap lsacer xanpgraft tissue confirm
BhT Dy Basp Swofuf SRES E AMATRS Al ol GRG0 Hgha) veated mice (4
¢ormdledgo cwirolr(B). . CCkneahbsptioflatianrsitahusi af 56K a ddvenstreamemediator of mTOR,
Th h h f I whi ch

01 e LR Siesc TR BT e CRIRANL " o
vvord conprl se", and variations such as "conprises" or

I si d t tQ. i th

(el usi on of ' a sbataéﬁecfﬁegéép oﬁe's'iﬁv wﬁp of
'Ifh% &It?mﬁ?sfpgaécﬁ S b t gn@% v\lﬁlﬁlﬂ E;Milhlggs tE‘E N t%h@res otherwise, the

#6rH PhfBase’ Sind @%tlorﬁ%ucrﬁése'cé%ﬁ;ﬁﬁesf" %F Rbmprishg?, @ﬁllﬂfe uh@er@t&ﬁi to imply the
or to re than one (1.e., to | east one)

inelesianeaf |a§wteddﬁip@eftor 8iep Dmomquunggrs qutea&put@pt t@g gmﬂqsgpn of any other
RSl SO Bgro fRRARGARS, hRrent or rmore than one

The articles “a” and “an” are used herein to refer to one or to more than one (i.e., to at least one) of
the grammatical object of the article. By way of example, “an element” means one element or more
than one element.

n o

As used herein the terms "treating", “treatment preventing" and "prevention" refer to any and all
uses which remedy a condition or symptoms, prevent the establishment of a condition or disease, or
otherwise prevent, hinder, retard, or reverse the progression of a condition or disease or other
undesirable symptoms in any way whatsoever. Thus the terms "treating" and "preventing” and the
like are to be considered in their broadest context. For example, treatment does not necessarily

imply that a patient is treated until total recovery.
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As used herein the terns "treating”, "treatnment",
"preventing" and "prevention" refer to any and all

waig@s/ividch renedy a condition or synptons, prBUEAU200BE00286

establishnment of a condition or disease, or otherw se
prevent, hinder, retard, or reverse the progression of
a condition or disease or otheg_undesirable synptons
in any way what soever. Thus the terns "treating" and
"preventing” and the like are to be considered in

AR R By Rl 2 AR b SRMEE g o
txié Bt suffcient emyunfer doseof ag egent or ¢ompodreirtorproVidé the desireeeffect. The exact
ctive

SRR S161o% oMol e SR B PGS SrRsipe O gl cugyas the speces

ttihgReRfld, e SyRnana Waderhiocangifon ofethé I%ij&ﬁsthé %éveﬂfyf@mhe condition being
The exact anount or dose require

tenatsdelbe pargcutal @9%?91693?5@?#’@1$tﬁ§d any thamoé¢ Qf @mtra@m%é so forth. Thus,
|§$%§L€o§§|ﬁg}td;%>tepfy‘?ﬁté?(got “éf@@tlv@%ﬁgé‘rﬁdorggﬁlé%ﬂ\%l do§é’n¢lo§/vb\éé'ﬂ for any given

_ e severit he condition
tasecneapprophiade feffective amaunt’ ageeﬁecuye| doge"aiay b datermingd Aynane of ordinary

sl JBeT S SO dpB R e @act > cf  oct i ve. amount or

"effective dose However , for any gi ven case, an
appropri ate "ef fective amoynt "effective dose” tm%ﬁ/ .
30 at carries a

e terat PhamRerytis)y arrepighle é?'Ell“?f%ﬁs &k PI9RNI AT Ppganys poiety

tg'é%n@ fHaY cefnc’ck'zt ddhisterfeini 885 lafidn With a Jﬂhﬁnéc@ﬁﬂé‘al agent, for example, as a
armaceutically acceptable salt" refers to an

mugtama@oro@r cowderdaion mtePsyarmﬁ%qutw@&y aqceniatie eatiansgse Kipwn to those of
§kﬂ§a m%‘@al? %n@ﬁx%&l bql{t gtreengt Iﬁnﬂte@?&{b%luﬁ'tt E&st\’t‘frﬁ @?Ié}um zinc.and quaternary

f maceut'i ca
ain& dﬁhmtrea(ceatrcaltyraccepmlessabns aré’hmwmetc those afakill in the art, and mclude but are

accept abl ati on r t.hose fskllledln

’Ni@n'gf’pt%? ctﬁq@e,ﬂggtﬁ%oﬁtra‘gﬁjg B&a&e qnd carhon % to sodi um

potassium cal cium zinc and quaternary am ne.

Phar maceut i cal I)( acceptabl e anions are kngwn to
eally

Hie tenn lpharmacauties aqceptgtﬂ@derw@qvg"d@femp aedvaliys of|the,ﬁcp\@cpompound that
li&r n@ﬁlétﬁﬁ%?&%akgpleﬁtaﬁsr eééﬁblebéfcf}f)\hd?ﬁ@ﬁﬁe&?%r indirectly, the parent

onate term utica acce
cr.i:mpomat or\metabplde or that exhlautmtmtv #sdlfv Eragifugs laes tmﬂtdle&i within the scope of the
%Dgl e hat upon adm ni stration to the recipient, is
e\ P% prOV|d|ng directly or indirectly, the
parent conmpound or netabolite, or that exhibits

activity itself. Prodru are includ i thi

Siuimsh ool ol Ui, DoiTan e GooP s SORCRALApORENS fargboipsicaly, cels

Ltjr)ﬁ@f ﬁp'%opﬂés%‘?@@ﬂ% Mélﬂ)lr@aécﬁ\%él‘?sed'@%hﬁh@%n@&@ﬁﬁamsap%ptotlc bodies. In
hol'ogi cally, cells under goi ng apoptosis dis

mném AgoPhea die AseadPasEingaRaNieNt RIPREST BhvAICh "a@s@ﬁ@f ivacuoles termed
QLR(%S%Eomésnsequester and degrade proteins, and organelles thereby enabling the recycling of

macromolecules. As such autophagy plays an important physiological role in the maintenance of
cellular homeostasis, tissue re-modelling, cellular differentiation and development, and as an
adaptive process in response to stress. The autophagic cell death pathway is typically invoked in
response to stress or other signals either independently of apoptosis or when the apoptotic cascade
is non-functional thereby providing an alternative .druggable pathway that can be manipulated to
circumvent chemoresistance. Molecular. markers of autophagy include, beclin 1, cathepsins B and D,
heat shock cognate protein (Hsc73), and the processed form of microtubule-associated protein 1
light chain 3 (LC3) (Kondo et al., 2005).
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contrast, autophagy is a caspase-independent process
in which intracellul ar vacuol es ternmed autol ysosones

wG@emsastier and degrade proteins and organel | esP€TIaD2199/000286

enabling the recycling of macronol ecul es. As such
aut ophagy plays an inportant physiological role in the
mai nt enance of cellular honeosgasis, tissue
re-nodel ling, cellular differentiation and
devel opnent, and as an adaptive process in response to
{ e 0
ﬁ?%{fgﬁﬁé'}j'eﬁ-{ ﬂgrpggté)eo Qsaeﬂ ﬁve%f&rréegagig @Ltlljarésﬂ'ﬁ&pﬁ\@%ﬁ tI‘F]aZ1 aé Ysgﬂs%/ﬂlhdld’ compound,
helréireﬁeslglhet@ti Icympdundﬂo(@pdéb daoes whlbdedtthea a‘;mam@nhag]c pathway in human
non-function t here r ov n
R <l PP enl Ao R et S eretong the nuckus
rbﬂjltﬁnb fCORN eégradaﬂ@ﬂmdaramﬁﬂmus Nlthﬁs%mbarndrméém %p@@ulate the activity
autop aggﬁlnc ude, beclin 1, cath eB3|ns

G OISy BA0G O IR EPrkers e o0 A G BTy 84 Lo it preguiated.
'(9[ E%OC{ ﬁg&ég%lﬁo;ﬁl%@e Eél?h%%@ hBE S8bedn J:?Hf sty G I Studlies.

ndo et exenmpl 1 fied herein the
present i nventors have surpr|S|neg found that an

(SRLBEA SRR i RIS i S PR g oo

the mathaguoomstising exgesing telthatcall arel a‘p@m amount ohal eqm&m)dedmf formula . The

érg{eﬁi He,r%\ qe g%ﬁ%eggﬁé@gﬁtf{gﬁﬁs r(?etéll&arn pr‘é\%@ nctg|d||s§ases %nd disorders

Jﬁb&at&ﬂﬁﬁ%&ﬁe@j Qleéthé?'\Wi‘se erﬂgﬂﬁu%ﬁ’agvhﬁcéﬁdmgw bb’e é&fpect of the invention
caspases , 8 9 whilst markers of autop

pravidesda mgetrwdcfpli nrelerﬁm@l of dreating, a alseasapqrer@w%ar é'ibl 3 ?ntl’%ﬂd the method
%{l&n%m%&énng% fﬁgg@@% 8ﬁ§fjféctl\flaﬁa?ﬁggrg%g§ c&é}t;%‘an@ﬁﬁ&mula |, wherein the
gonesentt mdln:eermt |wmqmowtmmsgmlnwtléasdome)celi ofdthe isubjedr Optlonally, the

rom)t aut oph t he hod ¢ r n
S5 A BERE ey B e BB A SHTR U s
ERPASHGHR 0P ofePhBtiadeltically Bbptable giihts| dajuesrts armd/onkguipients.
provi des nethods for the treatnent or prevention of
di seases and di sorders associated with reduced or

f??vhecﬁg' bl%ﬁg/éeﬂw 5%%5&}9?\%@9&@%)&"9%@ ﬂféra‘ﬁ' tﬁ‘aﬂ e preseat lﬁé‘éhﬁé‘ri contemplates

es a net hod revent| ng o
the edministgatian df merad@nene donspouakef formula I,sam elbe admlnt§tratlon of at least one

gﬁpg@r?q @g&:ﬁ%ﬁﬂ?grg@%@ﬂ&%‘g hggn% Qdde@ﬁaﬂ ﬁ@@f@ﬁm}% c@rﬂpound or agent.

t he conpound i nduces or pronotes autophagy in at Ieast

Cotfcinds wplih i rvahENop e BRgPiec wEdT

conposi tion, which ccﬁ?posn ng may conprise one or nore

phar maceuti cal | R, bbe diluents, adjuvants and/or
excipients. It wl “a ~bejreadily appreciated by
those skilled in thg, ] present inyention
cont enpl at es
_.R3
R2
Rs_%/._Re

wherein _

Ri is hydrogen, hydroxy, alkyl, alkoxy, halo or OC(O)Ry, |

R2 and R3 are independently hydrogen, hydrbxy, alkoxy, alkyl, cycloalkyl, halo or OC{O)Rz,

Rs, Rs and Rs are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl, amino, C14-
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the adm nistration of nore than one conpound of
formula 11 and/or the adm nistration of at | east one

weoepowiodo of fornmula | in conjunction with at PEHAU2008000286

addi ti onal therapeutic conpound or agent. Conpounds
useful in the present invention are of the general
formula (1): wherein Ri i's hydfpagen, hydroxy, alkyl,
al koxy, halo or OCS ? , R2 and R3 are |ndependently
hydr odfeftamingef difeys;alkl)arsrg OGPy Pt OBy cl oal kyl , hal o or

ool A Casliosg, e Bl o gen

Rual ku;laqmrrawlau(yl di (G - 4-al kyl )am no, OC(O) R7 or O?e

1 noandtSROEp gty oy oY, ahlligny Frgdogand)

thédmdﬁ-ﬂtéphés&){sié gg@@borﬂbﬂé auble dhéy! , al koxy or
hal o, sents a single bond or

dr Nt re
%%&‘@maéetﬁ'éﬂbi acwptane,gﬂgqrﬁﬁ@ng ¥eiteatedly acceptabl e sal t
or derivative thereof. Preferahly in conpounds of
formula (1) the substitution pattern of R2 and R3 is
Brefesabinimcanegioonds offoetuda (theysubstitutionpatterrief Rend Rarisred shoyn below:
the substitution pattern of R, RS and RRs as shown
bel ow: Preferably In cofqyounds of formulal(l) the
drawing "-" r singl e bond. sRekefexably in
conpounds of forl (I) Ri ierhydroxy al koxy or
OC(ORr, R and RS %ndependently hytk ggen
hydroxy. CQu-al koxy, hal®or OO Rz, R, R5 ale R are
i ndependent |y hydrogen -~ hydr oxy, alkoxy al kyl ,

cycl oal kyl OR, and R7 is Ci 4-al kyl, phenyl
Bnefemlyz'ycqmnagndvs@f h%ﬁa) die, substiution pattesr ¢yRs, Rorenthis i 2s shown below:

a pharmaceutically acpeptable salt or dg§ffvative

t hereof . More prePexes i n conmpounds © armula (1):

Ri is hydroxy, net et hoxy or ace R2 and R3
are i ndependent | 7 ggen, hydroxg, vet.hoxy, et hoxy,
pr opoxy, isoproﬁ%xy, br ono, 5 Re

or
Ry ' R4

Preferably in compounds of formula (1) the drawmg -" represents a single bond.

Preferably in compounds of formula (1):

R is hydroxy, C14-alkoxy or OC(O_)Ry,

R2 and Rs are independently hydrogen, hydroxy, C14-alkoxy, halo or OC(O)Ry,

R, Rs and Rs are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl, OC(O)Ry,
and |

Ry is C14-alkyl, phenyl or benzyl,

Rg is hydrogen, hydroxy, alkyl or halo,

or a pharmaceutically acceptable salt or derivative thereof.
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chloro, fluoro or acetyloxy, R4 is hydrogen, hydroxy,
nmet hoxy, ethoxy, propoxy, isopropoxy or acetyl oxy, and

wR200anB1R6 ar e i ndependent!|y hydrogen, hydr oxyPCT/AU2008/000286

nmet hoxy, ethoxy, propoxy, isopropoxy, acetyl, or
acetyl oxy, Rg is hydrogen, hydroxy, nethyl, methoxy,
bromo, chloro, fluoro or acetyliaxy, R10 is hydrogen,
or a pharmaceutically acceptable salt or derivative
Were pesterablyrin gerapauads of eipdatiis of forrmula (1) have the

oIIo Ri is hydroxy, nethoxy
or ac%%o&wa@;&rgj&% tglgryr’rdependent 'y hydrogen,
Ry dr cang, Raraedt |hd19pyndebtlﬂrydrogen hydedixy | roethoxy Rthcap grdRomy; &sopropoxy, bromo,

inde de tI en, hydroxy, nethoxy or acetyl oxy,
R5 an ¥8 %ﬁ@ﬁ%@ and R9 is hydrogen, nethyl or

Ry onDig hﬂfrog%nﬂﬂarfoﬁ)’iﬁ%tlrbk)ﬁ@ﬂhbw FrEsRPlistbtoBoxyaIr biceBfloxy, and

derrvatrve t her eof referred enbodi nent,
Reet hy@n Rerags reri&péerie@tbwwe% hWOWo'F‘ﬁtD%{ %thC)XYr H%Q%H@OPFOPOX% acetyl,

3-(4- %?%gérwphenyl) - (4- et hoxyphenyl) - 8- met hyl chr ona
n-7-o0
Re- ( 4- lahydn@geymyémyy Jrethyl methetyhrampichios, fuom orecetpsy: 8- me

hyl ch Cpd. 2);
(3, ﬁhgfﬁﬁ?hoxyphenyr)-4-(4-nethoxypheny|)-s-nethyrch
srearpharméac@lticdliCacteptable salt or derivative thereof.
3- (4- nmet hoxyphenyl ) - 4- (4- met hoxyphenyl ) - 8- net hyl chr oma
n-7-ol (Cpd. 4);
ﬁekﬂed“d%p@%ﬂ%ﬁﬁbﬁhma ‘fbh@éetﬁ@foﬂ&rﬁr}@@mswdehts?nh@%t hoxy- 8- e

t hyl chroman (

Re ( 3-ifrBYdi@y,PetagKy 10y aQ¢th04¥,rret hoxyphenyl ) - 8- net hyl chr oma
7-0

% (o I SRr ppsrentuygrogen, by methoxy bromq orseetiony

F& nmet almlearareominer(c@pﬂy hydrpgen, hydroxy, methoxy or acetyloxy,

3- %%ﬁgg@g eln)ané (4- met hoxyphenyl ) - 8- net hyl chr oma
|39-(3 |§hﬁbré'@éﬁfrﬁétmbﬂjwhd 4- (4- met hoxyphenyl ) - 8- et hyl ch

roman- 7- ol ?)
or a pharmaceutically accepta le salt or derivative thereof.

In a preferred embodiment, Rg is méthyl‘.

Preferred compounds of formula (I} include:
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol (Cpd. 1);
3-(4- methoxyphenyI)-4-(4-methoxyphenyI)-7—methoXy-8—methyIchroman (Cpd. 2);
3 4-dimethoxyphenyI)-4-(4-methoxyphenyl)-8-methylchroman-?-ol (Cpd. 3);
4-methoxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol (Cpd. 4);
4-hydroxyphenyl)-4-(4-methoxyphenyl)-7-methoxy-8-methyichroman (Cpd. 5);

3 4-dihydroxyphenyI)-4-(4-methoxyphenyI)-7-methoxy-8-methyIchroman (Cpd. 7);

3(
3
3
3
3-(3-methoxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol (Cpd. 6);
3
3-(3-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol (Cpd. 8);
3

3,4-dihydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol (Cpd. 9);
or a pharmaceutically acceptable salt thereof.

In another preferred embodiment, R is hydrogen.
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or a pharmaceutically acceptable salt thereof. In
anot her preferred enbodi nent, RO is hydrogen. Preferred

weewpowiods of formula (1) include: PCT/AU2008/000286

3- (4- hydr oxyphenyl )-4-(4-met ho,xyphenyl ) chr oman- 7- ol
( Cpd. 10) 3- (4- hydr oxyphenyl ) - 4- phenyl chr oman- 7- ol

(Cpd. .
3-(4- hydroxyphenyl) 4-( 3- met hoxyphenyl)chrorran 7- ol

(Cpd. 12);
ﬁfefe?fﬁécodlpgﬁrtl& 0¥%ﬂnqﬁ§%f |P|clu%e(4 met hoxyphenyl ) chroman-7- o

$44: ?ﬁfdl’o)(ﬁbhevﬁmmh(ﬁm}dtﬁoxyﬂphéﬁﬂyl Jorebrhar-pbiépd. Y1e)r onan- 7- ol

éﬁwdf?é-‘ﬂgﬁ’@%)rﬁﬂﬁwkﬁhmn@i bt Ypheny! ) - 7- et hoxychr om

K hé (3- methox enyl)chroman-7-ol (Cpd. 12
3KH -h yroég/p heny 21) -di met h oxp )h¥dr oxyphenyl)c

&(Mmemow anghd- (4 mg&oxyphenyl)chroman# -0 de
&@dwﬁhgﬁ%&h@WeltﬂyTp‘ﬁer(yﬁcH?é(rﬁino?(yl RE§d Yl chr oman- 7-ol

3H4: rﬁerztmﬂm?yi);f}éhmémem)r(eﬁyl}ab meth2xyolyrdmaenx (Cpd- tht hoxypheny
S PR e S BB ISR ) R 183 o

Bm?droi)gzhenyl )-4-(2- hydroxyphenyl)chroman 7-ol (Cpd. 17)

%éja;vdrozweny¥ -4- (4-hydr oxyp hel%ro )chro I

-4- 3 acyl 2 -hydroxy-4- methoxypheny man-7-ol pd 18);
%&@d%&%ﬁ@ﬁ)@“@'rﬁeﬂ?oxﬁp‘ﬁéﬁ%&ﬁ‘f&ﬁyrpﬁﬁl'}&ba .qgy oman-7- ol
${4-ydroyypheny)gid iydrpxyphgrghamemanygd tepaly 20)chr onan- 7- ol
St oGk AIRARERLEER b o 7-0

§-@aidroRybhenyl)-4-(3-methoxyphenyl)chroman-7-ol (Cpd. 22);

Pyt e Aruonbeuir a1 Roban o <al i

sww@&ypham @@@M%em)cﬁr@ﬁﬁﬂﬁal(ébd 2gccor ding to the

i nvention include two chiral centres. The present
prraRbatmageUticaly laceeptablgisalt hereofenant i oner s and

di ast ereoi sonmers as well- as m xtures thereof in any
proportions. The invention also extends to isol ated
Eheamnpoumissnf armylai(ly scfdlr@rtarhhle iovestien indledehtd chiodi centres The present

rating e tioners an tere0|sorrer are.
b0k A5 Ao B o HBR SR YN AL Pt ereot i any
pr@pdmmsomﬁe Blantibreglsd extdnds todisdlatbdédantidnters or pwsmfcmdt&m@fs Methods
f or mul a t he ar(}/ql?substi tuents on the heteroc

plisAeAratan e@)@t'@n@s and diasiareoisomessare weltigownlomesonaied heart
Preferably in the conpounds of formula (I) these

substituents wll be cis. | _
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 trans relative to each other. Preferably in the compounds of

formula (1) these substituents will be cis.

A preferred compound of the present invention is the cis-isomer of compound No 1 (Cpd 1):
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A preferred conpound of the present invention is the
c/s-isonmer of conpound No 1 (Cpd 1):o0r a

w@basireaeuti cal |y acceptabl e salt thereof. SimPCEAU08/000286

preferred conpounds are conpound Nos. (2) to (24) in
the c/s-conformation. The term"alkyl" is taken to

i nclude straight chain and bramched chain saturated
al kyl groups of 1 to 6 cagpbon atons, such as nethyl,
et hyl, propyl, isopropyl,| butyl, |sobutyl secbutyl,
tertiary butyl pen 7 (@l i ke. The aIkyI group
nor e preferably contain hbly from1l to 4 carbon
atons, especially nethy praRy|l or isopropyl.
Cycl oal kyl i ncludes C3-6 cycl-alk ch as

cycl opropyl, cycl obutyl, 6 ycl ohexyl .
The al kyl group or cycloalk oup nmay tionally be
substituted by one or nore uorine, chlorine,
brom ne, iodine, carboxyl, GCi}.C 4-al koxycarbonyl,

I -(C -C 4-al kyl)-am nocar bor@Me hydr oxyl ,
C -&4-al koxy, fornyloxy, G -C 4-al kyl -carbonyl oxy,
C -C4-al kylthi o, C3-C6- cycloal kyl or phenyl.
sirghamedebyticslip @caeblshle sgrtherpofdoes not bear any
substituents. The term"aryl" is taken to include
phenyl , benzyl, biphenyl and naphthyl and nmay be
Qiﬁr‘ilé n&bﬂebre burrdwaréctowormawr(z 10 (22) FitheCehs-hiédhation.
hydr xy, - koxy, carbonyl,
G -c- alkoxycarbonyl Ci - C4-al kyl carbonyl oxy, nitro

B B BTSSR AP AT ot Bonsor o

uoro an
canb(m ghoned, ewdahisyneﬁhyl,r ethyl, prifl, ésoprmpyd, tudy| fisnbutgly sacpiite, tertiary butyl, pentyl

I@bpj@%n ah Célklgt]gfo% "{%%e BE Ygéog%f{gg%&g"aﬁ%mﬂr J)d?) 4 carbon atoms,
E5petisih rr%‘t’nyh@fhﬂ%r&}?l orGdoptep@. are trifluoronethyl and

pent af | uor oet he conpounds of the invention
i ncl ude all salts such as acid addition salts,

ggﬁ!cﬁk&l‘rncﬁﬁg éssﬁ:‘?goaq ek hd @S ?r 'c&&obu@f‘ @¥dldﬁentyl and cyclohexyl

ul ar i1 nc ar nac accept abl e’ sal
as woul d be known to those skllled in the art.

f qﬁ@ﬁ?@qé %?J'Agﬁg@q?@ﬁ%@ﬁa?gé@g@ﬁ' bttce%ulgegﬁzeg%g ohd'@3ford Sl&Hhe, chiorine,

]l?remmenresmlé ,[Eadoiyt;, Cr@ﬁafkbxycarbonyh@’ﬂm alkﬁamramgarbd)rﬁlhdr-r(& -Cs-alkyl)-amino-
umar | c t ut 0 roc
G Y, | ORIy Sr Ao igtalythio, CxCor

a@@gkﬂgf&mnﬁydroxynaphth0|c napht hal enesul phoni c,
napht'hal enedi sul phoni ¢, napht hal eneacrylic, oleic,

oxal i ¢, oxal oacetic, phosphoric, pyruvic,

Fﬁe@%}b@ﬁ@f%@é?@@ﬂ&s nBt%Eraefn'V Subslithértd Uor oaceti c,

The term “aryl" is taken to include phenyl, benzyl, biphenyl and naphthyl and may be optionally
substituted by one or more C1-Cs-alkyl, hydroxy, Ci-Cs-alkoxy, carbonyl, C1-Cs-alkoxycarbonyl, C1-
Cs-alkylcarbonyloxy, nitro or halo.

The term "halo" is taken to include fluoro, chloro, bromo and iodo, preferably fluoro and chloro, more
preferably fluoro. Reference to .for example "haloalkyl" will include monohalogenated,
dihalogenated and up to perhalogenated alkyl groups Preferred haloalkyl groups are trifluoromethyl
and pentafluoroethyl.
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tricarballylic, salicylic, sulphuric, sulphamc,
sul phanilic and succinic acid. Pharnmaceutically

wa@eweptyaml e derivatives include sol vates, PCT/AU2008/000286

pharmaceutically active esters, prodrugs or the |ike.
This also includes derivatives with physiologically
cl eavabl e | eaving groups that q@an be cleaved in vivo
to provide the conpounds of the invention or their
active noiety. The |eaving groups may include acyl,
0 r
AR éomb@ltgﬁs o?lﬂgef mé?mor? H}:IE@?ISU s?ﬁ@ﬁ%&%@oﬁ%{%ﬂn%g anionic salts and
Mtanem@eaitsoandnm paﬂm:ﬂarumledepehwaaueutiw@rmgpt@lmsqﬂs asweuld be known to

£ 555 P, B0, BB, ARG DR g fom: et

ésﬁdrﬁlﬁtzhs(pﬁrtlaft@nicﬁﬁdedzﬁn&hlﬁmﬁbblﬁlctc!mnhl‘mfc etharfeesiptonid] famaric, glutamlc
roxi;ﬁsu bsti t ut ed corrpoun nds, of fornmnu

ﬂl'éiar\wm iRty hygoghiasiae nydepeamiis, dactie. e’lﬂng?'é»smalice "}%laﬂ%%v@go% naphthoic,

@@?ﬁyﬁa@?&tﬁﬂé 3 Iﬁhéléﬁé!sxﬂbﬁobﬁc F}{aﬁﬁthél&\%d%lbﬂbnﬁoﬁa’ﬁﬁihalél‘fea'cﬁllc oleic, oxalic,
I 0a | abi | |ty ese CO ounds are

@ebecratleecwhosrph@rm ePYCE oﬂr@luemuléhﬂm%pi@ﬂ@f@at fituegoacetic, triphenylacetic,

U L

di scl osures of whi ch are incorporated herei n by

Hf@fﬂﬁéc@ﬂtfcg ly aasen %geﬁergﬂtweelm Iﬂie ?qu@feem q?%;g IR( hctive éjsters prodrugs

RO T8k afsolifcRABS B atEs ﬂﬁtﬁ&ﬁﬁ@l&g@dﬂﬂ cléa\éﬁle (kRKiRg ‘gh)upshthat can be
are associated with reduced npaired or otherw s

clerupd @rvivo JuprBydRlg ComPoHDASEh thsgnventeﬁ gtibeisadive re9le\x/aJh%heavm9 groups
rSdl 0

PREMEUES 2o PEGDRE, SN LABIAL B OBUE BETRURRAE 86 porac o

$ubstitm1ekb<;onmound§r what@ond cprnmqree@f theopendant hystiexy grasipaare\peotected by an acyl

%b@:isieriﬂ 3%3?%@@@@? B"%‘é?&@%éﬁgﬁm@t &oﬁ%é@t{&asof the invention are

lehdig ClegiabRas the comdsper@idg hiydibxyclibstitutedredmpaunds. ovascul ar
di seases such as at heroscl erosi's and nyocardi al

| schem a. I n atherosclerosis, conmpounds of the present

dﬁdﬂﬁdsoé‘f fobnflih ﬁR)O\lvhlé’rﬁhb%seﬁt%veﬂﬂcﬁlnﬂaafes dré béllkQed to have favourable

tiron or pronotion of autophagy in_snooth nuscle
@emtysprofﬂea Wih ﬂormabgeils @ap 9oed AopwiBdiEy. eibﬂseccompaumé@re described in
t
HegHREg raferk PRBRELEIR PETIRATBIOD A py SR 3O, 20061032085 and
POEAUDRA05/00 $4 361 ( pmhhshedras W@\Bﬁﬁﬁ/ﬁ)&iﬂBﬁ)sihé Idmlostmesdof WhICh are incorporated
s _and conpositions conprising such
h%%?g g*ﬁ?ﬂcas may be admini stered by any suitable
route, either systemcally, regionally or |ocall y The

articular route of admnistration to be used ny
gmb@ﬁn@ts( ofuthe present inyention dag, aafticulsy application in the therapeutlc or prophylactic

treatment of diseases and disorders which are associated with reduced, impaired or otherwise

aberrant autophagy or autophagic processes. By way of examples, diseases and disorders in which
methods of the present invention find particular application include, but are not limited to,
neurodegenerative disease such as Alzheimer's Disease, Huntington's Disease and Parkinson's
Disease, muscular disorders, liver disease, pathogen infection and cardiovascular diseases such as
atherosclerosis and myocardial ischemia. In atherosclerosis, compounds of the present invention
find application, for example, in the induction or promotion of autophagy in smooth muscle cells in
the fibrous cap of atherosclerotic plaques whereby the induction or promotion of autophagy assists

in maintaining plaque stability.
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nunber of factors, including the nature of the
condition to be treated, the severity and extent of

w0 b@saaiod ti on, the required dosage of the parpCTDAD2008/000286

conmpound to be delivered and the potential sideeffects

of the conmpound. For exanple, in circunstances where

it is required that appropriatsg._concentrations of the

desi red conpound are delivered directly to the site in

the body to be treated, adm ni strati on may be regi onal
to%ﬁwg ¢ @Qﬁleﬁ%& (ff W&%Fnt\'?g?r:ut@]g %b]lzf?%lcfﬁ ﬁpr@ﬁh ?ﬁh RPY&ifhRE comprising

mmhomﬁavoadnds)may bé aministbeed b)ean)cmbjejmﬂte centhmesysterqualtyeceglonally or

B el o SR PR RIS W ocers o

AUt b FECtENS, iMdlUarg tiRy EARS thhe thrRitioe tybet teatei ethe mﬂw rafd extent of the
and_thereby potentially reducing side ffects

%}ﬂd@%mﬂ r@qwrga dpsaoe of Hiej Qﬁmcgelbqp,r@pwg to e%\@{ﬁdnaé\qttge éqtentlal side-
| AR EARIOURRY FBE eRftHeE e glré&bhs@ﬁ‘dés stterdangd réq@#ttdefﬁat appropriate

S
|nc\ud|n |ntracaV|tary |ntraveS|ca i nt ranmuscul ar ,
cmm:erﬁramme of the desmed corpavodiere defiveregatirastiirto the site intthe beslydo be treated,

5 |§t |on r'ha)% |or{anraﬂ{gplh99( 5 %nﬂ?the Rial Aimh[fFation provides the capability
|30F9 Suhds y be or il &t eg I n

avon0|d co
@ﬂtﬁhuasamgewy ligH locab oqnosittatiansof th8ulesieeb lcemponing tosthé fequisedrsidgy and thus is

PR A e Sl el B L G 5l Sgposr of e
&Géﬂs‘ﬂﬂfh@ %bdyqamescomm@bﬁd)ﬂh@reﬂy PoAlly retilbiny S efdprd/ or

eXCI pient. The diluents, adjuvants and exci pi ents nust
"acceptable” in terms of being conpatible with the

%P«S{ of e&%ﬁ@l'a‘amrﬁtrgﬁontz;&@or&lﬁq%ﬁﬁﬂoﬂlﬁl?nts %ﬂfﬂe Bﬂfsntlon may be achieved by

erious to the reciple ereo uent
andj stergiatd routes xindlysingnintracayitatye mrav;aglcald|ntram@scularqmtr@arte@al, intravenous,

bot h formul ated with the conpound as a
l[?ﬁ?‘%clﬂa §®°‘9$%3P”%£°£ﬂ$ﬁri,°@ tabl et, which may contain
fromO0.5%to 59% by wei ght of the active conpound or

up to 100% ht of the actjve conpound
Wore@p@wﬂg Vrogetg grﬂ}% Iﬂwtl% '?‘Pfk%qnﬁ@r g rg;lajpr&p# trmy %e formulated in

Eﬂrﬂbﬁe@ﬁ%a%ﬁg@é‘ltloh? esiif¥e '&BHnQd’sﬂnoM‘hﬁWbé‘ﬁé‘péﬁéﬁ RE6EAG RFmethods which

y an known. t ech ni ques arnac

arerks@vm tp thyseefoedinansskillin the ag@nd xian ggcludeea @mmﬁ@tﬁaly acceptable diluent,
Igc% £ gtga?lé R{g%cfb&')(ng dfqré%llf?éh‘fs gﬁumfseané‘% csp?ﬁ%r r}ﬁust be "e%cc%qtable" in terms of

e€s 0 arnmaceuti
biéihg eontpatitde mﬂdtberiot’mer lagneetuemis of thelcarbpasitied amdmmrcteleteabusde the recipient

ol u abI e based,oils such a a oi |
E8ept JRE TSGR0 e SgHen Bt Bot S0 aP S fifbisangray be formulated
HRP hERoMpduRd %y@mmaos@e@ﬂ ekanfpld, a tabidt [ wiioherhayodohtainCttdnV@5% to 59% by
oil, cottonseed oil, maize oi |, sesane oil, arachis
weight of the active compound, or up to 100% 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 essentially of admixing the components,

optionally including one or more accessory ingredients.

Examples of pharmaceutically acceptable diluents are demineralised or distilled water; saline
solution; vegetable based oils such as'peanut oil, safflower oil, olive oil, cottonseed oil, maize oil,
sesame oils such as peanut oil, safflower oil, olive oil, cottonseed oil, maize oil, sesame oil, arachis
oil or coconut oil; silicone oils, including polysiloxanes, such as methyl polysiloxane, phenyl
polysiloxane and methylphenyl polysolpoxane; volétile silicones; mineral oils such as liquid paraffin,
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oil or coconut oil; silicone oils, including
pol ysi | oxanes, such as nethyl polysil oxane, phenyl

we@eiogaidloxane and net hyl phenyl pol ysol poxane; ROI/av2d08/000286

silicones; mneral oils such as liquid paraffin,soft

paraffin or squal ane; cellul ose derivatives such as

nmet hyl cel |l ul ose, ethyl ceIIuI%

car boxynet hyl cel | ul ose, sodlun1carboxynethylcellulos

gnft pyraﬁ0x9rpmotpa}anaewa@loge|deuvailg@s- sughnests  getoin eelylosg, opthyl cellulose,

?aﬁ%%%gﬁéyﬂ@%r élurlrdls%é W({ey)L\l/Iéesrg"‘@rr h%r&l&éﬁgﬁ%&m{lcellulose lower

zﬁlknholexfan@lampledth@blmyIlsem&)pgmq}'d@ﬁer amﬂdaycpjs dqwelr polgaliyleyie glycols or lower

/e beot b et rBEHEe, el BotinroryBne Bl cipene 55801 propyiene
@y’tﬂom ﬁﬁbtﬁyledeS@WoPI@h/'glyE@ﬁh* shtAtaRidOdste?d RMdh 04 @Rp®pyl palmitate, isopropyl

vi nyl pyrridone; carrageenan; gum tragacanth
I@VFISZ,’:\Q@ {cplgate @ﬁawrpy@yfngq)r@uﬁgqr @a[r%eemg%ﬁrﬁgacaqt%@r gum acacia, and

;\?\%r%fekt‘ﬁrjel&r ﬁ)@fc%ffrtt% Wrdek of Qérﬁ% s vl A oh@fFo% 94 t%%?t@% by weight of the

nmposi tions atlons suita
@mmb&mmslnlstratlon may be presented in discrete
units, such as capsul es, sachets, |ozenges, or
tabl ets, each containing a predeterm ned anount of the

Ratinuleons QIRDIeTEY; orglidminRpatde ima ihe Preaphted i, distfeteunits, such as capsules,
solution or a %ﬁztpen ion in an a queou ueou

$qchﬁj$ dpzenges X 1abipls PRGN RONIGIRIG: prsfde SIEne amqura;,oF thé active cor compound; as a
PO a(?;%?hnul%k*ca@ a s@ﬁjmﬁl R b sQdpandiBRYN Q@ad?fe@lpaedrﬂgn-ﬁ’dﬁeéﬁk\’l|qu|d for as an oil-

I"e method of pharmacy which includes the step o
inwatesionyatenineil £swiision atSueth formidatians may be erapaied iy any seitable method of

%\%tré glvﬁncﬁ "Hcmd% th@\@iég%tﬂ bﬂﬁ}ﬁlg Q@Qtagéoaaﬁaﬂqvé) EmVP Ecﬁnaqouncl ﬁnd a suitable

ory ingredien ove
¢amiempviith map carftain bre bmwenetaccassary mgmdeptsrasdndn@d above). In general, the

P R BT 51 GRS SRR 488 compoun
Wit & liqad dr filtBNdividdd SHRE eSRGT ¥ boih) At Nigent HeeESatY, tshagng the resulting
m xture such as to forma unit dosag@ét For exanp

mixtressuchay talermp p eipihAesageyFof xaamnles git émayrbsmretnaﬁ?g ba compressmg or
&Mﬁ% ao;FomﬂlétaBﬁb%ﬁuIQso%rﬁ‘élrﬁﬁ the! RV Ebhpdang (?ﬂ@ﬁ%ﬂ)d’wnh one or more
optio one or accessory 1 ngreai

maqsowsmgedleml eGampesped éabletsepay de  preparednby exogpregsing, in a suitable

Becdite! 88 cEmBRA of s g i SOUE T ok o drAtss R miveo wit o
thinded eubrichnibinére divent, antitor tsurdkick wetive/dispersing agent(s)f. adeulded tablets may be
FRURDIOUIE. di AGHER Tl o PONRREHPRBOU O TR aflagn iner i

giggpound noi stened with an inert liquid binder. Solid
forrrs for oral administration nmay contain binders
acceptabl e in human and veterinary

Solid forms for oral administration may contain binders acceptable in human and veterinary
pharmaceutical practice, sweeteners, disintegratihg agents, diluents, flavourings, coating agents,
preservatives, lubricants and/or time delay agents. Suitable binders include gum acacia, gelatine,
corn starch, gum tragacanth, sodium alginate, carboxymethylcellulose or polyethylene glycol.
Suitable sweeteners include sucrose, lactose, glucose, aspartame or saccharine.  Suitable
disintegrating agents include corn staréh, methylcellulose, polyvinylpyrrolidone, guar gum, xanthan
gum, bentonite, alginic acid or agar. Suitable diluents include lactose, sorbitol, mannitol, dextrose,
kaolin, cellulose, calcium carbonate, calcium silicate or dicalcium phosphate. Suitable flavouring
agents include peppermint oil, oil of wintergreen, cherry, orange or raspberry flavouring. Suitable
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phar maceuti cal practice, sweeteners, disintegrating
agents, diluents, flavourings, coating agents,

w@e@sarat i ves, |ubricants and/or tine del ay aPREnAB2008/000286

Sui t abl e binders include gum acaci a, gelatine, corn

starch, gumtragacanth, sodi um al gi nate,

car boxynet hyl cel I ul ose or pol_yet.hyl ene glycol.

Sui t abl e sweeteners include sucrose, |actose, gluc

twgkmragante inslude aelhers ion eopolgmets b peryligi asid renglgr methagylic ‘acid andor their
%‘?%}t\ﬁ es, 9frtfg|c8®rsn z%fna ﬁé"lac %thménceﬁh rélbfésﬁ'leservatlves include sodium
lthHawlvnamn &, gipha- tDce{IhIerd)I casccmlgaacrd Suetityh parabeh, Ipwpyltrmrarben or sodium

A SRR R el b S5 O3, o e, s
éHldﬁaé &ithlEn DUrase fhné &elayﬁyeht@mcﬁdé bifeatmbitBtea@edr §lyceryl distearate.
i ncl ude peppermnt oil, .oil of wntergreen, cherry,
orange or raspberry flavouring. Suitabl ecoating agents
n@&iw Pb?ér@dnjnr 3§@Hﬁy¥&ﬁérﬁ iR hadifonté e Aol a%"é?rfy, QMliquid carrier.
acry IC aclid an helr 'esters, waxes, ty
Suitable diquid caradrs jnclutie Watee afs syphuaseative sl,npean;ult erl sesame oil, sunflower oil,

%ﬁ@ﬁgrréﬁa%ré%ﬁséﬂ Focoﬁrﬂ O&lr I@ﬂl@f}?&%ﬁnéﬁﬁérﬁﬁly\égaﬁwﬁg glycol, polyethylene

?JYO@DEtharm eI, topdpatiol) glyturel LfhtptHldoRols, Biglyteralesor mixtures thereof.
ubricants include nagnesium stearate, stearic acid,

sodium ol eate, sodiumchloride-or talc. Suitable tinme
F’cﬁr‘rréﬁtro%@ﬁlfaﬁle'f&cﬁuw (sabitg@YAdniFRikafdnamd e oZehged! comBrisig the active
di stearate. Liqu orrrBfor oral adm nistration P/
a5 al [0 g alﬂﬁVQ!\ICﬂﬂh has@rusuaily BHE0SEHRHY @cptpenittagacanth agi rastilles comprising
I I oils
e T T
oi |, safflomer oil, arachis oil, coconut oil, liquid

garga;\)féﬁ W' él engfngerﬁrgﬁ lgH@Bﬁ?qu rlbagegﬁeéﬁla\éﬁ@kg?tga aty%rfally conveniently

@:Impﬂger $rile éq%bédé prdpariiienssof theracileXoRHALAES which megéraiﬁdﬁs may be isotonic
ereof. Fornul ations suitable for buccal

\ﬁl&ﬁh%b'@qdr%ihedﬁeﬂdﬁ@ eapien} GpSgRparions A bigaly AAmBEieq airavenusly,
uRdhihibtrador | ; ﬁﬁ@q)ebé‘f%ﬁed Ibli"‘yuﬁr'eéﬁé §P§6&§t‘§néﬂﬂg intramuscular, or

aca a or tragaca and past | es conprising t
iotoadetmeh thiectiona rsuch preparbtiose may converiendli be pleparad by gqirwm the compound

Pl 43R BBLS1 o SRR | B85 it e o

Injeptaisia fdmiulationy ectoriingl ty theomlwentlcm@eséralylcbmaradmmdm:% to 60% wlv of actrve

repa iopns of the IV ound
Grapaii pohae Ay BErdgbe b & O TIRIRIa go PRPihe
i ntended recipient. These preparations are typically

adm ni stered i ntravenously, although adm nistration
hegyulations fcpjernfgsprqarbd@re@(amrylen@gy@ednrepgrgagcqmpg}y@g@glme as the carrier and a

éorlfb Iréﬁf@?@h Qlich & a cgtqcfd@ﬂﬁﬁ tgféerl\)/gﬂv‘é%éréyf‘ &‘ﬁtfg/btba%y%ogﬁexrt{gs include a-

ons may veni en repare
d:yhled%mrpﬁmymﬁbdwtrim yw;iJJcmlextm drme@ﬂyw: cycbdrb«trfnf 2-hydaewgethyl-B-cyclodextrin, 2-
W%?o%ﬁ{rﬁlrpg{ |8§%( fiA, hydrogypropy- -cycfc]JdextInn and 1 rr}fr]gthyr?'[gcycl%dé:xtrin. More
preferably the cyclodextrin is hydroxypropyl-B-cyclodextrin.  Suitable derivatives of cyclodextrins
include Captisol® a sulfobutyl ether derivative of cyclodextrin and analogues thereof as described in

US 5,134,127.
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I njectable fornmul ations according to the invention
generally contain fromO0.1%to 60% w v of active

weopowiog s) and are adm nistered at a rate of POI/AU2008/000286

m /m nute/ kg or as appropriate. Fornul ations for
i nfusi on, for exanple, may be prepared enpl oyfng
saline as the carrier and a sojgubilising agent such as

a cyclodextrin or derivative thereof. Suit
Eqrmulgmtsnnab& for @C@H@df@ﬂlSt@y@ﬂ a@cynisally preﬁer&%%@rétxdqse i§uppositories.

%eﬁy n xye‘%r%a{kd @’ F\X%Ter{%t%}f\ﬁa' &gr_ﬁ?&hﬁd With one or more conventional solid
taribrs oy prampld, coope buttdaexand than shﬁpimg theaesuing pyxture.

b-cycl odextrin and tri-nethyl-b-cyclodextrin. Mre

preferably the cyclodextrin is hydroxypropyl -

Por@Mialicnd %dempb&h&slstu@éble&ordqm(tav adjmlmeﬁatl@ﬁ toctyie kel mz}% takéthe form of an
include Captisol (r) a sul fobut et her deriv

OIEIBIE5ER 19l PoBlRcI% B, @?f@%’oéocrr ol Grass Mhich T Hggsed include
585%% JhdlinEOpdtek Tehé’@@co‘?é“aic@ﬁﬂl@ ah@'comBiRAtRh of two or more thereof. The

n1n|strat|on a I cal resented as unit dose
aalipp oernnound @sgenmal@smeseayattaecq@s@wamopf BipmaQitioste A§%t W, for example,

8D b 5% 2R Sxatleled 0P BlBRfchs SRAME BRI PLL

the resulting m xture. Formulations or conpositions

U|talefrt al .adm nistratign to the ski

FalkuBions B BF AU THERE BRI f SPRAOTBRLPE the fom of 2
Sthltion SﬂfsPé’nsmﬁerOéﬂllsmnOf TRé linhalgldr ktap c@ﬁp&shloﬁ&b/aybﬁrther comprise a
used i nclude Vaseline, |anoline, poI¥ thyl ene g

easarsiiicallya pesertahie ipropelaphsush aswearn dieide %@V@@foxmr% a hydrogen
@&ﬁdln rﬁt fRRAEE fslj<1§1r gée'?qrq%)'eﬁfafﬂgr%étﬁﬁﬁ e, & "’lt1 £2,3,3,3- heptaf'uoro -n-propane or

concentration o om 0. "for exan'p
ixtneshes86ft o 2% w w. Exanpl es of such corrp05| tions
i nclude cosnetic skin creans. Formul ati ons suitable
for inhalation nmay be delivered as a spray conposition
Fétmiulagonk @itabefforatrafsdetdl administrtioe n&y oe pmsermanidssimmte petubes adapted

i nhal ation spray conpositjon urther co
I PR AR e e e R 10 ACHOBASeE G g time. Such
??t&?éb d8itaDl d’bhtafnot% a@ﬁﬂtb%m?&un@ A3y &ﬁ@r‘ﬂall? ‘Bﬂﬁeﬁ’éd"bd“u?ous solution of, for

uor ocar bon such , 2-tetrafl uoroet hane
exanple3 03-Mdp 02 M woncsnivetion sk respest twhetsﬂdegctwmm@ﬂnd  Formulations

gﬁ%ﬂglf&ttragg@rﬁﬂ gﬁrﬂms{g&ﬂt@@ [ 1 ra%gz{%e e@@re@@f%ﬁ‘téﬁl{o\‘e%' Qe,ré for example,
Phermad:eutm Besmrdvafi:(ﬁ),\mB t(11 BB app itymealiyl tekeothe tfdre of an optlonally buffered
at ch

O A M S
brba‘g‘/tﬁg Bufife A@HEBY biSettfeRblkated BndPdontafndfonfX @ A6 6.2 Maclivévhgredient.
.2 Mconcentration with respect to the said active

corrpound For mul ati ons
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.

According to the present invention, compounds and compositions may be administered either
therapeutically or preventively. In a therapeutic application, compounds and compositions are
administered to a patient already suffering from a disease or disorder or experiencing symptoms, in
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suitable for transdermal adm nistration may al so be
delivered by iontophoresis (see, for exanple,

wob@sexaeut i cal Research 3 (6), 318 (1986)) anpCT/AU2008/000286

typically take the formof an-optionally buffered
aqueous sol ution of the active conmpound. For exanple,
suitable fornul ations may conpgi.se citrate or bi s/tri S

buf f er SwE)fH 6) or ethanol/water and contain fromO.
ancanmupt pity eure AGatdamskpartiallyraieestdbe disease @hﬁj&ﬁ%ﬂﬁﬁ@ms and/or any

gg%f:‘?dréé?i;’ éo%ﬁccétl ;;gﬂ}en@ﬁﬁbcoa{r%gﬂp& td sﬁo CPB@?Q%?% c{ﬂﬁﬁt@ﬂof the active

adgeshdtsaffieiert toeffestivally treat Theepatient.m food st uff is used in
its wi dest possible sense and includes |iquid
formul ati ons such as drinks including dairy products

ﬁi@%ﬁ@étlb@ﬂosfemmf trﬁatbdh\lrmerélﬁ@intpburm&bﬁany @@maﬂﬁrts&bjecﬁwm depend upon a
Food formul ati ons cont ai nb?dg conpou

Variets ot fastarsdaghuding: the dvhel of cpidiien baiRg ggzg@pr gndn@e stage of the condition; the
aﬁl 12‘3%9 c&ﬁﬁl‘)‘aﬁd &flo Je@qﬁ@édm Qtldncén{pgizeooﬂﬁsa@@tbody weight, general health,

ntion, nmpoun mposi t 1
anduintezf éma eattehterthet tiree &b edminigtatipy; tbe r@ﬁ&e@éﬁdmmﬁquﬂon the rate of

SRR 32000 SRR STRMICH, Wl fg combnat o

cdircidentalmdth thedreaimedt, ogether with otfiersolaide factors vmhrkemwran memgme.
synptons, inan anmount sufficient to cure or at | east
partially arrest the di sease or disorder, synptons

G Ae ABHO BE &k, 6P FHQllrieCé)(bérﬁrﬁbﬁtatlJrhﬁ) d‘e‘i@ﬂﬂﬁé %ﬁ eﬁ’éctlve non-toxic
conposi tion shoul d rovide a c‘uant ity of t

dnsagsovich wautditiedeaiited todreatapelicab eé¢rg¢ltlpm8eaTﬁ1e$en\§ll wastu 0§m be determined
Qahaeca%é Bf&éée%ss.éfe;ﬁégﬁobs r@fe &np, @gmtﬁgass% @9\398@%@&% to be in the

or “any’ particu up navarie
range‘ afcab:u)utsoomjlmgdﬁor@outt HO0mg per &g bodmmyergmtoper (X4 royrs; typ|cally, about

G B 4o 38 Sl s5E 2N B BB o s por g
Edd? walat pd@@ﬂ)howsi éﬁbﬁt 0. grﬂ@ﬁf gdouhS0Bhighper S@KOdiyrwblght @tar 2f hours; about
t he patient; adnglstratlon the ro

(e eyt 50 oty boc IS T 2ioBAS o 2B o about 350G per kg body
WG g&-'r”z‘jﬁ‘rrourtsh1”?/!oFiaUtSIpi@lédlI§D 4N ‘éffedtl%eddsé Pa%bé@'& ectidugse M&ﬁéjrange of about

I n° conbi nation or coincidental wth™the treatrren

tQougete Rleaut 240mg pet kachody weight@er #dousr s wel | known in

medi cine. One skilled in the art would be able, by

routi ne experinentation, to determ ne an effective,

Fusthert, i will be cipengrd tothosehof ovdinbrg skilein thecant tha thet aptimale@antity and spacing of

il Bovee oA 2rinciel by SeEE Iyt Rayreyany SRl papditon being
Rt r\'@nfoﬁﬁfl@%'éh@ $He SAGRMIRYaftR, and &t iRalvidwl kb@m%ﬂrebié@ Suitable
rang&ls of about 0.0001 ng to about | OOOng per

coefiiens cprbe gefermingd BY canygiitiendl feghnicdbut 0. 001 ng to
about 750ngy per kg body wei ght.'per 24 hours; about

0.01 ng to about 500ng per kg
It will also be apparent to those of ordinary skill in the art that the optimal course of treatment, such

as, the number of doses of the composition given per day for a defined number of days, can be

ascertained by those skilled in the art using conventional course of treatment determination tests.

In accordance with the methods of the invention, isoflavonoid compounds or pharmaceutically
acceptable derivatives prodrugs or salts thereof can be co-administered with other active agents that
do not impair the desired action, or with agents that supplement the desired action, such as
antibiotics, antifungals, antiinflammatories, lipid lowering agents, platelet aggregation inhibitors,
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body wei ght per 24 hours; about 0.1 ng to about 500ny
per kg body wei ght per 24 hours; about 0.1 ng to about

wQzesgilyper kg body wei ght per 24 hours; or aboptT/AUZDU8/000286

to about 250ng per kg body wei ght per 24 hours. More
typically, an effective dose range is expected to be
in the range of about 10ng tQjghout 200ng per kg body
wei ght per 24 hours. Further, it will be apparent to
artitbembolic egantsnsalpiumkehanngl rblackess,aparticosterids 06 apfivirahgempounds.  The

;&ﬂf&ﬁl‘él é%qnﬂ%}qbséﬁ’ 3@ 4t r%&]; 8% %gﬁuﬂbgg@ﬂnfg gézﬁgn dl\"'ié/bllcalllx be tailored to the

disease ondisbidentobbé rrgated. ea]thedco ddminidtratiom ofr agents mayd be isinsultaneous or
of adm nj.stration, and the indi ual bein

Sori) S ihions dirRataon oy BE ety ot debiB ARl grmueted i o
i ddirpbston, drin sephiatedbMPodiRnaEP@Efistered tiahd suRer ifnilar ime. Sequential
ordi nary skill in the art that the opti mal course of

thfﬁﬁqﬂmaYﬁd%a'H@dq AereAvitder of doses of the
conposition given per day for a defined nunber of
days, can be ascertained by those skilled in the art
usi ng conventional course of treatnment determ nation

TR Rtentshn W€ ShecBafo MAY st SullBetE o, Rt drrved im0, orto any
maicee whialp Isekndm lisviat,i ane Shquidorbt bg taken assar! ackndwheigmefit oc admission or any
B SR PR Ak 1S A6t A5 ek 498t o

SdrRIP the @Bk %e%ﬁioW@Gg@lﬁ tHedigld o etleaEr 8 Whick thist dpeéification relates.
antifungals, "antiinflanmatories, lipid |owering

agents, platelet aggregation i nhi bi tors,antithronbotic

B B R P B B e 01 PR hpoles, i
shepld not bermowstmedmsn am)}rwa‘ydlmttlog theacapewf the invgntioreal | y be

tailored to the disease or disorder to be treated. The
co-adm ni stration of agents nay be sinultaneous or

sequential . Sinmultaneous adm nistration may be

ef fected by the conpounds being fornmulated in a single

conposition, or in separat&Exgmpesi tions adm nistered
at the sanme or simlar tine. Sequential adm nistration

ERamphe1 L Cpa N indiiceiSéellRfeathaliia Efspaselif@epent@itpathewayn this
specification to any prior publication (or information

derived fromit), or to any matter which is known, is

%ﬁan eoe c%l‘i‘?ﬁé'sqb\ﬂ?@ A0t SHEOSE Ve prd EAI?EQWI@QQWEKJS Q0% fetal bovine
adm sSi o t

on or any fdrm of . 'suggesti on rior
saloh i(fKBR) GemmoBlmPrﬁductﬂaWomﬂande@A)vaicB?f°|Colma 5% 2 gtresphere. Primary

éte ?@17?@%25?% M}g Q‘xﬂ%ﬁgﬁo@ %i'é@ép é}l - &%s':ﬂld cultured as

previatsisdesdiibed pKemstadg enulerﬂOOBP Duhydroemuw dmd Gasmnundbéd(de 1) were
&Mmélgqqrf%fme g\?o%gn t(Aus rglla Aﬂ other rea 8eﬁ°t§) %grlefpurchas %%m §|gma Chemical (St.
Louis, MO). The pan caspase inhibitor Z-VAD-FMK was obtained from R&D Systems (Minneapolis,
MN).

Cell viability was evaluated using the CellTiter 96 Aqueous One Solution Cell Profiferation Assay
(Promega, Madison, W) according to the manufacturer’s instructions. The values from the treated
cells were compared with the values generated from the untreated cells and reported as percent

viability. Each experiment was performéd in triplicate.
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shoul d not be construed as in any way limting the
scope of the invention. Exanples Exanple 1 - Cpd 1

w0 pdsaerocel | death via a caspase i ndependent PEI/AW208/000286

Human EOC cell |ines A2780, CP70, and OSE- were

propagated in RPM plus 10% fetal bovine serum (FBS)

(Gem ni Bio-Products, Wodl angs _CA) at 37 0Cin a 5%

CO2 atnosphere. Primary EOCC cells (RL179, R182, R58 d)

Fas roaspase lagtivityl assaysn 1Reid efneraleingd £0i iekntolal vphime wasdnixed with 50 pL of

SRR AT AL PR ot Bl o gt o

phowj limthebdenrs Mas/ mgasuredAusiigr ED 260 Lthinorogtbre{TumenBesigns, Sunnyvale,

h d fram§Si i cal. . Loui .
G Bk VS e ST 26T (o bR R Sty Y SPnul pass on actiy
r&d3ud FbRIhtrdMdrvamaBadhi samplbMhs meeduredun iblicaist Y was
eval uated using the Cell T| ter 96 Agueous One Sol ution

Cell Proliferation Assay (Pronega, Madison, W)
%ﬁ%?@bﬂﬁesgéh @ﬁmeé‘@m’é‘t Er'drd?a(naﬁon' (59)) rS{Qﬂslléé‘F%rgnﬂ&ﬁce P< 0.05) was
val ues fromt

etreate I's were conpar ed
deddranined geimgehodht eng- dnddwo- wa;eanahrsls ebiadance N%Vﬁémﬁh B@rﬁ@rﬂnréaorrectlon
as percent viability. Each experinment was performed in
triplicate.For caspase activity assays, 10 ng of
A stiowinrin iFiguiz01, rdpd tiodeateaswll eefrwiabitity ofrialk pimany toharfad cemcentells and also

PBHES9P. O AT ISl TG oILRBORS eansigied o be caspase

lﬁ&%ndénﬂm &%ﬁé&%ﬂﬁ@ dﬁ@%toﬁl%@?ur ﬂ%drﬁﬂlsffiﬂoﬁ% 2@82 cells did not induce
Lumi nométeer (Turner Desig unnyva

CA)
alivityes cagease 3bigure db capaseri(Fioutecd) pmasg%ﬁgé (Flﬁuraéi i Ivth@yresence of the
un??ag s‘égh r]‘aF Z\?ﬂ%ﬁﬁlﬁo@%ﬁg%dg\ﬂﬁdﬁ cé@éﬁ{@%e%ﬂéﬁ%hereas dehydroequol-
inducpd Bpoptosis wae tnbibiteddFigurp SpdesdsteatingribalrCpdsitisduded cbll death proceeds via

devi ati.o t atistical si gnificance (P < 0.05)
HELP %t"é&ﬂéﬁ@%‘pa VA9 both one- and two-way anal ysis of

vari ance ( ANOVA) vvlth Bonf eronni correction. As shown
decreased cel| viabjlit

F
BRAmRIE 3 JoiioleRmalianand DDINTROEIRataHPS B s Rrelpece st Gt

toxicity against normal OSE cells. This cytotoxicity
was denonstrated to be caspase independent, a
B8R cafls &reated Wih Gpd duwesp lehssyved apieroscopigatly e Setereing if magphological and

SRR Blio Dl ORI RobbY s HoaBR980CR P ol
tipe FlbﬂretGUIendlheﬁlafrmnaﬁbrad‘eeappealed:tai)MS)eform faldsi tPhase-contrast images of
é@;ﬁfgg%éh@ﬁi &q}@@% tﬁiv e|(§IeI sh%%g h gwé)ence glfe vabqu\hferma?on whereas in
the presence of 5 ug/ml Cpd 1 over 4hr and 8hr vacuole formation is clearly evident (Figure 6).
These morphological changes observed in Cpd 1 treated cells are considered the hall mark of
autophagy with the increased vacuoles formation thought to result in autophagosomes which
eventually fuse with lysosomes to form autolysosomes. These structures contain catabolic

hydrolases which are released into the cytoplasm when the lysosomal membrane becomes

compromised.

The inventors then determined whether treatment with Cpd 1 induced DNA fragmentation. Ovarian
cancer cells were treated with Cpd 1 (10 uM) for 24 hr and gently trypsinised. Trypsinized cells were
combined with non-adherent cells, rinsed once in medium containing serum and then resuspended
at a concentration of 107 cells/ml in PBS. Cells were then fixed by adding 0.5 ml of cell suspension
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apoptosis was inhibited (Figure 5) denonstrating that
Cpd 1-induced cell death proceeds via a caspase
w0 paepeniodent pat hway. Exanple 2 - Vacuol e for netT/an2@ms/doo286
DNA fragnmentation in the presence of Cpd 1 R182 cells
treated with Cpd 1 were observed mcroscopically to
determ ne if norphol ogi cal angostructural alterations
to cellular integrity took place. Cells treated with
tedd nl Kﬂ%iee-tqlqa@hanwho&}br ah en icpseelis Werg pelisted)and ihe etfragol was thoroughly

STl TR R PO RAE NG b, PBoOerkiiuR B508Dppded in 1 mi of PBS

dohemtngd) b Thitorv #Hi00 62 mbM@ﬂaswfr@\RNhsa éearaf 20vagymbprepidium iodide (Pl)

SRR RaerdOh 838 el R 8T 5 Fun 2ellEd Fhohiaibin, Cells were

én’ég%dirl&m@Becta—r‘i‘ BRRnSMA RN QLEE FAGStaldARBBIRFe @B@%ﬁ\BM) bﬁbratlng a Becton
treated cells are considered the hall

@gmr@gm]gggsmltbw FAMeS mq@mr@asgamgg@g@s@gtq BMAER qiqpﬁs and doublets before
ctfoné:b‘ﬂ&ht ﬁ%QfltEWé &?Eér{ﬁta?e‘dt%&ﬁ] & Ol'[qs%@% %p%ﬁ]ﬂ%ﬁ{el Yerity Software

use W S0S0 to f sones
ldduseicine). & andrﬂmclmst exatitationl was ﬁylt&Borhrmiﬁlﬂ W) @nd 854363 nm (40 mW),

kieERale d8ctmid e chofe i SRaeh ot feadhd CPE Brssped to induce DNA
ffbgtrehtmudne(%%\meth&@ésm@@fme Ntversiis dniyGpdde ih thensbiserd oD 1).

fragnentation. Ovarian cancer cells were treated vvlth
Cpd 1 (10 mM for 24 hr and gently trypsinised.

é’){ :m m&.&&lgrésmrﬁdwamdﬁeﬁ foolvhg AR R4tR Thod 1

rinsed once i n nmedi um cont al n| ng serum and then
resuspended at a concentration of 107 cells/m in PBS.

At oh 50 Bl AAAS R B hndihe il s pregol desres
(Kemsteegeétlﬁ me)e foe Iskedratidn ahttle tyteplasivaandl miteelsondrial fractions, cell pellets

\H}g rp,r%u pﬁu}gl tﬁ%égg\lert;r(geil Fg?ghg{@@@ Ijltﬁﬁ’rf\’\m%’?a)ypgqsg@% tlo nhe manufacturer's
lﬁQl‘ﬁEtﬁHﬂQ' ng pg p¥8fe|ﬂ'fWa%Qj@néﬁ1ré@Ql sahplé tmﬁérn(fz 5%\5@1@1111‘ dcﬁi@cyl sulfate [SDS],

A, |d|um|od|de

1886 BbcaidieShd-marcamr At oM TS, 95 65, rabR 003 Sarprgmopheno lu) and

S0 158 ol PRSP ARG Behit) s

(Badstedg efpabr a@03h ghe fdewing antibodies anslo noreadStiansi waie usetiC®ouse anti-Bax

B BB L SRl LS 19500 48 SSBhne o o0

Bibstfentes|-T.1,000 9%ousécps-hCuxd (BB Bisscieh2s, 1:5005088bitantbeclin 1 (Santa Cruz

tg%]%ﬁwy jﬁbO)sg@yxs%g%ter@;%CﬂSt o Ci ;,S@é Lﬂ%§$€@|ti&ts hg§68 geery?ound to be
0 WMimbm (ﬁ'uﬁbfhr for leach rr@s’ﬁe&ﬁ@tanﬂbddb Prabirs Wae etaBREd &Ring enhanced

to i nduce
chemiluminescence (Plerce Rockford, IL).

As shown in Figure 8A, Cpd 1-induced cell death involves upregulation of the autophagic markers,
LC3-Il and Beclin 1. Western blot anélysis on lysate preparations (20 ug protein) of R-182 cells
treated with Cpd 1 (5 pg/ml) over 24 hr demonstrated that LC3-Il expression, a marker of
autophagosome formation and a hallmark of autopaghy, was increased over time. Further, Cpd 1-
induced cell death involves Bax and Beclin-1 translocation to the mitochondria (Figure 8A). R-182
cells were treated with Cpd 1 (5 pg/ml) over 24 hr and the cytoplasmic and mitochondrial fractions
separated. Western blot analyses of mitochondrial extracts demonstrate that mitochondrial content
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fragmentation (95%in the presence of Cpd 1 versus
only 1.4%in the absence of Cpd 1). Exanple 3 -

wee@BR110€XPr essi on and | ocal i sati on fol | ow ngPCT/AU2008/000286

treatment with Cpd 1 After treatnment with Cpd 1,

protein was extracted fromcells and neasured as

previously described (Kansteegget a/., 2003). For

separation of the cytoplasmc and m t ochondri al

éfrbaciini toia &ransiaatly ingreadedtins expeassion dusctedis shortikalfride andethe expression of the

ffﬁgf‘h@[} gﬁ%rBaE s%ﬂeﬁ@%b e@tﬁ]atgd 6ve§%@”€ga) according to
urer's uctr ons. ng protein was

denatured in sanple buffer (2.5% sodi um dodecyl

%%E&aaﬁ#eaﬁ]@muo(y gméﬁﬁc;nostl@iagﬂgﬁ%ﬁ_ﬁ{)ﬁﬁ% l}g r]es fonstrated that

§é!:|ﬁdl Al QE%I b Qa IMEmbePSf NRd \BRGT prbiaimi féﬁul;@@ivolved in mltochondrlal membrane
el ectrog oresi s (SDS-PAGE) as_ previous| [)g/r?pescn

stebilisationbep- @ﬁmmtate at Dighey) conqenkrations cowamy Qreen @bah%ﬁgatha upregulated
%&:ﬂﬁ?"g St fo%@%eé%%?rrdqrﬁ%g%até@é@%@%'SBEa%‘uSrﬁgrﬁge over-expression of Bax

I OSCI ences b1t anti -acti ]
andIRecODesults drbmitachendtial mepbeank deprisrizatioBlr i@Ire8C). dndreasure membrane

qle&)BIBP §a9%{'h?eﬂoﬁ§r ﬁr?ﬂgdlwn hgg;ﬁ{ £ ageggl%gff gﬁév Eé: %18%%&93%% in HBSS and

the GQDQeIIetn‘&uS@n&gt in tHefG@acﬂlgdablﬁboﬁ)f $C-11Biddasn, InEgﬂllmlaptureTM K250-100).
tions have been found to he the optinmumdilu

S e ity W8 esuReTRN | LA YO TS RTe pgent bufer with

PEL REJEH 'é@lGﬁbﬁq'n QMSO‘ Bi'éﬂ%n&zs %ﬁ&qﬁcuﬁgﬂoﬁrat?@PCRQ%‘d(%rf@’r ;20 min, the cells

hown i n 1-induced

were daaweaiedma@gdj w&h M a@tﬂretrmeatuhuﬁwaa@ poalysad Refiow cytometry (Aexcit= 488
|
%ﬁpgr AFoRe ?\h’ioﬁnéreeméfé% np ?cigp?lgr?e}f)s F’IS gédtqp @Z&BPE&] fluorescence

: cpollahzedp d10J000 atey) £ven)s ware meﬁshrédr withearBD SACScaliblurt Tae inventors conclude

@%ﬁh ngpféﬁirﬁtﬁéhgﬁdrgﬁpgraéraerdgp{%@gqttlﬁlg é@ﬂg 88& Q/egﬁﬁstnﬂﬁérgrﬁ]slocatlon of

ﬁdbﬁd&%@se @ﬂdmlhe ritdhthaeh ©etd nudleas (FigurR\ea) whsre E&Pma%@ ®NA degradation
in-1 translocation to the mtochondria (F

@m)ce" realty2 Uplike dehyaiopaiol ARchiglienciok KIABR¥PrESIaN AR ynchanged (Figure
?Aﬁ?ﬁer RBlaiffw gf@o&gg,m&q&p}ngw@@d m t ochondr i al

actions separ Vestern ot anal yses of
m t ochondr i aI extracts denonstrate that m tochondri al

CATHBLR Gk 3% PRl 3APURIN ¥ HhRESCRRR Y e bvtopism (Fgure 9). R
82nceiis Wemntredted: With Ppddp@pighhl) overed keandthe ¢ytoptaemic et ymitochondrial
s e e esert B 0eiRrR oL aniciect ferbastete bel e occurence
éﬁé?t@&lﬁ&néjlﬂ RGlopladre B lﬂcFe%EeoEiﬁ/@i tinﬁé e cBiebare to(rd tigBtHieRY controls.

he BH3 protein famly involved in mtochondri al
merrbrane stabilisation) co-precipitate at higher

upré)g)ﬂﬁg ?ﬁ éP%tr&W@gﬁfﬁ%rg B SRSFHESY ars PRY RkiufalAtin response to Cpd 1.
Specifically, as shown in Figure 10A, mTOR expression and Akt phosphorylation was reduced up to
120 minutes post exposure to Cpd 1. In contrast, total Akt expression remained unchanged.

Without wishing to be bound by any one theory of the mode of action of the autophagic process
induced by Cpd 1, the inventors suggest that (as illustrated in Figure 10B) it would appear to operate
primarily via disruption of an as yet unidentified upstream signalling pathway with AKT as substrate.
As a consequence of Akt deactivation, mTOR expression is reduced and Bax is upregulated.
Reduced mTOR activity enables the activation of Beclin 1 expression which translocates to the
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Beclin 1 is able to sequester and inactivate Bcl-2
(Figure 8B). Further, the over-expression of Bax and

w®deeBilm1d0 resul ts in mtochondrial nenbrane PCT/AU2008/000286

depol ari zation (Figure 8C). To neasure nenbrane
depol ari zation cells were treated with Cpd 1 as
descri bed above, pelleted andyyashed in HBSS and the

cell pellet resuspended in the reaction buffer for
iochondms @ud seguestersnBel- ZMQr@anﬁst@b@s(lmgﬁhe@nmhqr@ogl membrane. Reduced

AR 000 e b B B0 SE A RERA e aBysgpomes i
cmfnbmﬁhoh withl thé iegpression R/BERI Breothe :typcmb hallietke of autepriagit icelhdeath. Bax
r.e .har ve®t ed,

BRI e RodsRhaBr b, mlRoreh: FeoPBAGHDETROAE T pyoctrome o

r@ie@é@ &M%ﬁ&ﬁhﬁélé’as@ Ieet?@haoée%& tB'tﬁe&fﬂ:@lelﬁé thérEbyBiRiBatingONAIdegradation and cell
reen fluorescence (de rized). or 590 nmfor re

gatho pgtg@‘é@m@c@@qsg,fall§ éqjyctlvqt@ |W@@|C@gpggﬁlseqpépﬁd§ Vigopaspase 9 due to its
ﬂ?ﬁ&ﬁdﬁf ﬁo'ﬂer%agg %ﬁké B8H; |torc§?§%drftﬁé%'b?&él§ pgamcl ude

t hat t serve r| a
depol arii satl on (Figure 8C) permits the translocation

Blarli £ g Sy s dr P TR RR oot ' °
cell death. Unlike dehydroequol and triphendiol, Xl AP

19X EstLRlieB Nusing rhdlB-bedag af@eseré Toriueted & urthdraiontan that Cpd 1 induces
expl ai ni n apoptosts was not induced

rxogrammeréagb@qa% e an raut@pfsaslcmﬁﬁzﬁ@sa/ eSClBymige ﬁegpwe chemoresistant epithelial

3\{3%5&%% ('Epﬂ‘é&gnogrb?ts 9 \%glfr%iin% éF rjngryms 8%t\tljéef%f8§ﬁgnents ascites were

ddnenistorb® pitasricteasiag doses tob de)mdiyllraiapérbmhll injpetion egwalting edreductions in
Western bl ot anal yses of cytoplasm.c extracts

Rpdhamet Yolme qr\qélfmqrw@lggh(g@}a |ngt ewys Represaotaligmoyrs expised from these
rﬁ%@ o tﬁﬁ?ﬂur'—b%ar’n@ @@&@'&l&é&@d veﬁwlc@%omfb??er@%&ﬁ&@d E&ifHed and subjected

reat nent cont € expression of upstr eam

tba@niua(btﬁut@amblogwanﬂmww en al-enodomudiedset 8dditented eqnocienal antibody.
allg59 as shown in Fi ure

Ewmr é§'§P'@fh wgf?dbmk@d ot ﬁ'r%ﬂ;t)%diqr%?norvw@ P dé)?Bén*]O& & hour at room
%ﬁ:ﬁer%l‘réu?&ﬁwﬂ HrePHRASLifH P é% dé's W@lﬂ&%feﬁ %§irnlﬂﬁt%§ £ with either

ex reSS|o remal ned unc
the abteEmmbi@ufﬁpgan (Bmecm‘rmebarylbmny or heuse g&1 osfot)@etasongailﬁ/e controls After

é%g%%e%tp"ﬂhg%%gpqc %ﬁtvég %ptﬁaéq Bﬁp@u]bfwlg)h vs(?lfhlt nﬁé})ﬁ se conjugated

RIREA-nfoRs© b g‘ﬂ H’GJOO'HﬁutlohMorV‘! ﬁbuﬂfoﬁdvsié@tb @'ﬁvélfnm@fé if®ibation with DAB
yet unidentified upstreamsignalling pathway with AKT

aubstsatbfectar leaboratories) clmgewmé!etefthmoumte@taﬁed avith bagmatoxylin (Sigma

@l—eﬁ@ﬁﬁg ggp){%ﬂ@@Vdvgrhglﬁengggr}dﬁ-ﬁgi%sgﬁe:@{qﬁgﬁl Iﬁ% F%gsé)lurgnPA Slides

Wer€ XRére Soufted WAithC Perrioaits (FRBét Seeritific, t Piisbutgd (R nghdi dsualizbd by light
sequesters Bcl-2 thereby destabilising the

MCO8ePHNndr i al nenbr ane. Reduced

These data demonstrate that the expression of nuclear endonuclease G was increased in tumour
sections taken from those animals dosed with Cpd 1 (100 mg/kg) compared to control where only
cytoplasmic immunoreactivity was observed (Figufe 11A and B). These data confirm translocation
of endonuclease G from the cytdplasm to nucleus in tumour cells taken from animals dosed with Cpd
1. Further, caspase 3 activity was observed on‘ly in tumour sections taken from mice dosed with

dehydroequol (not shown) further confirming that Cpd 1 induces caspase-independent death.
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NTOR activity also enables LC3-11 to participate in
the construction of autol ysosones which in conbination

wawdaok/113160 expr essi on of beclin are the typical PCT/AU2008/000286

hal | mar ks of aut ophagic cell death. Bax |ocalisation
to the mtochondria causes mtochondri al
depolarlsatlon resulting in cyisachrome ¢ rel ease and

FUROAE IR TR B a4, ot

mvassbrmasendtluylaad amgutaagenesmwwelhasr otheri degenetiverdisaases such as diabetes

scafl ?Ioéé& 32%%%@%@ ||tsloo[f] :théQSPulr Eﬂéagt;stdgﬁvrég%om tumour-bearing mice
(g)‘éé’cmv@r?t&d PFé%é?%d“thétXheAaiosp@Fﬁﬁfﬁh Stafhis of $6K (‘GGKIP) was redlg]ced compared

nonstrati on o 1-i'nduced autophagi c cel
toreomtiol theeebw mdsatlngsﬂnaﬁ g TiQRentivityie also r@umddlélgw@ﬁéC) Tumour tissue was

d furt t 0
PR s b S0 BB 4000 SR 88 eogebape 10
NAC S0 HEICIPMEIEDT Bdi BD BN mRIPMIFedndatoteé@ nhibitors @RoCIRY) on ice for 30
(EGC) xenografts derived froma pri rmrui> cell culture

Binutgs. pgﬂeir eentrifugatiencat! é,QOQ,\,ég({pré@mlwt@t Uble axjraqh was were aliquoted into a
%e@é@ﬁf\lﬁﬁéq ggoge%rse teﬂ{ as 9@% ]ol)q Be ¢ QA {n%@gfri %%Fﬁ%ndgn dfgfﬁrb@m loaded on
SEg- BkGE(gm Proteins S\lem/vebectrdﬁbcprembmraﬂsfewed ttoIRMDFs membranes (Millipore
exci sed_fromthese mce and tunour-be

TAbInS Pl A e P BN HE PoprORr Wit REIROAIPS,SGECTC 1o p-S6K and 156K
@ﬁ’é‘#p'aﬁ BRdcianRe). § g&n’blﬁﬁtvfe‘?e H&eloPE&‘&Pﬁ It ﬁi’rﬁ@wﬁ{i RRY-conjugated secondary

ySi S usl n a- enodonucl ease G'directed
antibadids@nd b cMnlummdgcent'EubsjnateﬁEGhlﬁamrsheme\l‘ﬁl ocked with
either 10% horse or goat serumin PBS for 1 hour at
roomtenperature. Follow ng three washes with PBS,
BREP Iresvo dRELcomBiaie it SabsRMEBI6t rtitharidtic $udivd Wher€ittwas dembitrated that,
anti - EndoG (LifeSpan Bi osci ence) anti body or nouse
WheBl campateqd e cariroh eafdenugleassortaxplessionavase inCreased dn Wigelers extracts, and

t
Ui TS e BR800 PR 1 i
(sgémg@}@sgiarhdnoi)on) for 1 hour followed by a five-mnute
I ncubation with DAB substrate (Vector Laboratories).
Ti ssue sections were then counterstained with
haemat oxylin (Sigma Chem cal Co.) before dehydration

wi t h et hanol and Hi st osol vRefeyengden | nc., Pittsburg,

‘PA). Slides were then nmounted wi th Pernount (Fisher

D&Iness] Sdivaraj '3! t'rh&ﬁéér Q. (200Y) rIGR Compiaki-2ed éi{)hahrigg Bt the crossroads of

m croscopy. These ata dermnstrate that the expression

olfesiti dinkeies a@ddamarclTeea@%M@ Me® 13:23%4-®ased in tunour

sections taken fromthose animals dosed with Cpd 1

(100 ng/ kg) conpared to control where only '

Kamsteeg M, Rutherford T, Sapi E, et al., (2003) Phenoxodiol- an isoflavone analog induces

apoptosis in chemoresistant ovarian cancer cells, Oncogene. 22:2611-2620
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cytoplasm c i munoreactivity was observed (Figure 11A
and B). These data confirmtransl ocati on of

wepaenubease G fromthe cytoplasmto nucl eus POT/AURW®BN00286
cells taken fromanimals dosed with Cpd 1. Further,
caspase 3 activity was observed only in tunour
sections taken from m ce dosegdgwi th dehydroequol (not
shown) further confirmng that Cpd 1 induces

Sohsivers.e Didhd b ah deMY7) dagesyiasisl onnatherassiaresiss Jdelecylar eshanisms  and
1S he ' { t . ve a
'b]é"ctgmﬁﬁ @@%ﬁﬁ{aﬁ{%g |B \% (heﬁseté@ﬁy %Wﬁcyhﬁ gﬂg)h Ié;’iiboégbgn esis
as well as other degenerative diseases such as

di abetes (Dann et al., 2007). Western bl ot anal ysis of
tunour extracts derived from tunour-bearing m ce dosed
with Cpd 1 reveal ed that the phosphorylation status of
S6K (S6K-P) was reduced conpared to control thereby
indicating that mlfOR activity is also reduced (Figure
11C). Tunour tissue was honogenised in |lysis buffer
contai ning 1% Noni det P-40, 0.1% SDS, 0.5%

deoxychol ate, 150 nM NaCl 150 nM Tris-HCl pH7.5, 1 mM
EDTA, 1mM PMSF and protease inhibitors (Roche) on ice
for 30 mnutes. After centrifugation at 15,6000 g for
15 m nutes, soluble extract was were aliquoted into a
separate tube, protein content assayed by the BCA

met hod (Pierce), and 50 ng protein | oaded on SDS- PAGE
gels. Proteins were el ectrophoretically transferred to
PVDF nmenbranes (M1 1lipore I nmobilon P) and the
menbranes were probed with anti bodies specific to

p- S6K and t-S6K (Lifespan Bi oscience). The blots were
devel oped on X-ray filnms using HRP-conjugated
secondary anti bodi es and a chem | um nescent substrate
(ECL, Anersham NY). These in vivo data correlate with
western bl ot mechani stic studies where it was
denonstrated that, when conpared to control

endonucl ease G expression was increased in nucl ear
extracts, and phosphoryl ated nifTOR | evel s were
decreased in soluble extracts of cells treated with
Copd 1 in vitro (see Figures 8 and 10). References Dann
SG Selvaraj A, Thomas G (2007) mlfOR Conpl ex1- S6K1
signaling: at the crossroads of obesity, diabetes and
cancer. Trends Ml . Med. 13:252-9 Kansteeg M
Rutherford T, Sapi E, et al., (2003) Phenoxodiol- an

i sof | avone anal og i nduces apoptosis in chenoresistant
ovari an cancer cells, Oncogene. 22:261 1-2620
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Qcytosis in atherosclerosis: Mlecular nechani sns
and 1 nplications for plaque progression and stability,
Cardi ovasc. Res. 73(3): 470-80dC ai ns é A nﬁ%god for .
t-nduch mgthed fopindwaing; o grometingurphagyrn & c@lle the meitid crmpiRig exposing to

Iy ' ef fecti ve amount of
th&H ah%ﬁér;t%vcfﬁ {r d;%lcgﬁgﬁt@@oﬁﬁﬁﬂu!af{ﬂ _ Iv u

a conpou 0 0 wherein R is hydrogen,

hydr oxy, al kyl, al kokXy, halo or OC(O)R7, R2 and R3 are

i ndependent |y hygr o hydroxy, al koxy, alkyl,

cycl oal kyl , hal o or=0 R5 and R are

i ndependent |y hydr ¢gen al koxy, alkaj,

cycl oal kyl, acyl, 0, i N0 oOr

di (Ci - 4-al kyl ) anm Re, OC( —R is hydrogen,

al kyl, cycloal kyl, aryl Zanyl a amno, and Ris

aryl or arylal kyl, Ry Rgre ind%pendently

hydr ogen, hydroxy, al kyRy af koxy or hal o, and the

drawing " " represents a pingle bond or a double bond,

or a pharmaceutically acd®ptable salt or derivative

thereof. 2 . The nethod of claim1 wherein the cell is
€Iy cancer cell. 3 . The nethod of claim1 wherein

he cehldrd f cel |, ocardi al
Rt TEhjordeea IRLER, Sy JI0R, Ral S OGO th

. 4. The net hod of ang
Rine odndAsareisdependenty hytregen, hydrdxy, atkoxyp elisyl.ctytlealkyl, halo or OC(O)Ry,

- (4- hydr,axyphenyl ) - 4-( 4- : .
{ oS e HaeehiaRlt Bidragery hdrogh akat, el Gyl pyh amno, Ce

the tg%ﬂmdmmw@wmﬁd, oC(OR; 8 OR;sease or di sorder
in a subject, the nméthod conprising adm nistering to
Rhe slabyfgfogenaaikybw(mﬂw|m|aafﬂ@]kw orMing, ahpound of

or muy/ ) apharnaceutical ly acceptable salt or
Fg“eri v'gsfyf/ééafyﬂ?g{y%of, optionally in association with a
RAr I i &d Ragare Mdependently hydrogen, hydroxy, alkyl, alkoxy or halo, and
the drawing "-—-" represents a single bond or a double bond,

or a pharmaceutically acceptable salt or derivative thereof.

2. The method of claim 1 wherein the cell is not a cancer cell.

3. The method of claim 1 wherein the cell is selected from a neuronal cell, myocardial cell,

muscle cell or liver cell.

4, The method of any one of claims 1 to 3 wherein the compound is 3-(4-hydroxyphenyl)-4-(4-
methoxyphenyl)-8-methylchroman-7-ol.- ‘

5. A method for the treatment or prevention of a disease or disorder in a subject, the method

cbmprising administering to the subject an effective amount of a compound of formula (I), or a
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exci pi ent, wherein the conpound induces or pronotes
autophagy in at |east one cell in the subject. 6. The

woredoamBiod claim5 wherein the cell is not a cP@AD2008/000286

cell. 7 . The nethod of claimb5 wherein the cell is
sel ected froma neuronal cell, nyocardial cell, nuscle
cell or liver cell. 8 . The nefghod of any one of

claims 5 to 7 wherein the conpound is o .
phatmadaytitallyacpepiable Salt or derivative thereof, optionally in association with a carrier and/or

) o8- : r e f
{PE’%QR‘%}? H}ﬂe é:loﬁ\gé‘@ﬁﬁgih@@ \/‘\)/ﬁ@:?@f’tés ?%%phggyslggf;\eég%ﬁ&gll f'the subject.
di sor der is associated with defective, inpaired or

t her berrant_ aut opha or .auto ha |c processes.

' @ PR clgm %‘Hf%’ﬁ@‘ g%/” BNAAGENET ¢4 9 wherein the
cell is a neuronal cell and the nethod conpri ses

reventi ng neuronal_ cell death. 11. The method of any
Bne. ofhecmaiork olssais 59wkm%m derpel et o & nayrens el myocardial cell,
d the nethod conprises maintaining

%ercgggrﬁt/%roc??c pl aque stability. 12. An agent for the
treat ment or prevention of a d| sease or disorder, the

Biar et S SheC SRR TPl Bordphp s 4 hyoromypheny)4-(4-

mbm)@prﬁenylys&metblslehroﬁ\araMDrrpound of formula (1) for the
manuf acture of a medi cament for inducing or pronoting

autophagy in a cell. 14.. Use of a conpound of fornula

é 1) fee ﬁé\ﬁod‘@f%? B SRS 5 ﬁ‘) Wﬁér&ﬁ'ﬂﬁr&seﬁ% ortd' s@ﬁ‘ibif B @ssociated with
preveniing a di sease or disorder, wherein

@eﬁmﬂm ifepairettRi Oterise ghpmant aldephagt @@n@g@aglcmr@esseéast one

cell of the subject. 15. A conposition when used for

i nduci ng or pronoting autophagy in a cell, the

tﬁ)n”poﬁha meimd:cojrapy D ofglaamsch tofbwimein thefoelt isud reeu(dngl celt ard the method

%) ar.maceut i cal li/{ a?c(ﬁptat |l e salt or derivative
'%%?fpfe"sﬁt"%ﬂ P celifedls oci ation with a carrier

and/ or excipient.16. A conposition when used for

treating otEQJ)r event i n‘g a disease or disorder in

SlLbj ethe methed ofany &8¢ f Baime 8rip Pivderel the @@Hﬁ@mo@fmuscle cell and the
EthERhofises méa{ta.ﬁ?g()é}ﬁér&%@%ﬁfz F@q’ﬂé stabfigeept abl e sal t or

erlvatlve thereo optionally I n association with a
carrier and/or excipient, wherein the conpound induces

@%br’r&?%e%? fo?'tﬁe%é%r@ﬁt bnnprg\}enllo%acﬁta d?&gsecgrj dlso'rd%r trmeeagent comprising a

compound of formula (I) or a pharmaceutically acceptable salt or derivative thereof.

13. Use of a compound of formula (I) for the manufacture of a medicament for inducing or

promoting autophagy in a cell.

14.  Use of a compound of formula (I) for the manufacture of a medicament for treating or
preventing a disease or disorder, wherein the compound induces or promotes autophagy in at least

one cell of the subject.

15. A composition when used for inducing or promoting autophagy in a cell, the composition
comprising a compound of formula (1) or a pharmaceutically acceptable salt or derivative thereof,

optionally in association with a carrier and/or excipient.
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16. A composition when used for treating or preventing a disease or disorder in a subject, the
composition comprising a compound -of formula (), or a pharmaceutically acceptable salt or
derivative thereof, optionally in association with a carrier and/or excipient, wherein the compound

induces or promotes autophagy in at least one cell in the subject.



