WO 2008/ 113100PCT/ AU2008/ 000286 -1 - Method for |nduci ng Autophagy Field of
the I nvention The present invention relates generally to nmethods for

i nduci ng or pronoting autophagy and to the 5 treatnment of di seases and
conditioné"’%g@yé!%@’ed wi th defective autophagy or aut opfd 0P YeBEses.
Background of the Invention Autophagy is a highly regulated intracellular
pat hway for the degradation and turnover -of cellular constituents, in
particul ar organelles and proteins. Autophagy plays an inportant

physi ol ogical role 10 in t I nt.enange of cgl lul ai homeostasis, as an
adapt ation (or cryoprotectR&ggﬁﬂikﬁﬁigéuﬁﬁ?g ub@P of nutrient
deprivation or other stress. Autophagy enables the recycling of am no acids
and prevents oxidative stress by pronoting the renoval of danaged
organel l es, thereby allow ng cellular renodelling. Autophagy al so plays

essential roles in devel opnent, Eieﬁ&%ﬁv?ﬁéi dritiyrAnd tissue renodel |ing.
Three predom nant fornms of autoptiagy have been described in mamral i an

cells - 15 ] Ak G - ' hagy.
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cyt opl as¥i drepimentaf discaaesdand copulitiens assnciated wilh defertiyeoautaphagyioofutephagia tievesses.or t he
degradation and turnover of macronol ecules in nmammals. One of the essenti al

aut ophagy genes is Beclin 1 (BECNL). BECNl1l, a mammal i an honol ogue of 20

yeast Atg6/Vps30 necessary tog Epgu@@bpm@gweinrﬁornesponse to nitrogen
deprivation, was identified as a BCL2-1nteracting gene product. Monoallelic
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aut ophagy occurs on many |evels. For exanple, growh factor bound recéeptor
si gnal | i ng pedads &snulrieat depiivalien orefenyiress. sAldophagyesahinsdhe @o¥eingll eBine acidAd phat e
ki nase (Pl : ' ' |
Car ot s AP el CHOR PR RN TAE R SRraphd SBirR, e Shyi R
Over expr esJeroodeting. t Heitophagy paiset Bigys essentielerelasnin Hisnelorsink diffreafiglioBangdpe by
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i 15  microautophagy, macroautophagy and chaperone-mediated autophagy. Of these, macroautophagy,
the bulk lysosomal degradation of large cytoplasmic proteins and organelles, is the major catabolic

pathway for the degradation and turnover of macromolecules in mammals.

One of the essential autophagy genes-ié Beclin 1. (BECN1). BECN1, a mammalian homologue of

20 yeast AtQGIVpsSO necessary to induce autophagy in response to nitrogen deprivation, was identified
as a BCLZ2-interacting gene product. Monoallelic loss of this gene (Becni-/+) increases the
incidence of lung cancer, hepatocellufar carcinoma, and lymphoma in experimental animals
indicating that that inhibition of autophagy (via targeting BECN1) could provide tumours with some
developmental advantages. .

25 .
The molecular regulation of autophagy occurs on many levels. For example, growth factor bound
receptor signalling causes the activafion 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 fensin homologue (PTEN)

30 gene, by an inducible promoter, antagonizes class | PI3K to induce autophégy. Complexation of
class lil PiI3K with BECN1 at the trans-Golgi network also causes the induction of autophagy.
Further, downregulation of BCL2, or upregutation of BCL2-adenovirus E1B 19-kD-interacting protein



class Il PIBK with BECN1 at the trans-Col gi network al so causes the
i nduction of autophagy. Further, downregul ation of BCL2, or upregul ation of
BCL2- adenovi rus E1B 19-kD-interacting protein WO

2008/ 11319Q55abé/N92f08/ 000286 -2- 3 (BNIP3) or HSPINL gf-p %&Qﬁm@ heghondri a,

al so induces -autophagy. Additionally, autophagy can also be in uced by the
cel |l death-associated protein kinase (DAPK) and the death associ ated

rel ated protein kinase 1 (DRP1). 5 n addj.tion to its honeostatic function,
aut ophagy has increasingly been inplicated in a variety of disorders and
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of human di seases rein descr.ibed, the present |nventors have

i denti f4%dh %Pe&a%t@?tegfaﬂﬁéﬁ‘ 'F%@'BH(E‘?VBC%@%BWH%IEE‘ ¢a5eq HRIRSHOLRI PERItYOVH
human cel | g betifv@R&bi aﬁﬂﬂ\@%y" gUBecﬁn 1. 36Epshib BRAY B/HebPShobl@pRAEHble (AeS) IS
WO 2008/ 113100PCT/ AU2008/ 0028
and the processed form of microtubule- assomated protein 1 light chain 3 (LC3)). The conclusion of
this study was that autophagy triggered by ischemia could be a homeostatic mechanism used by
myocardial cells to prevent apoptosis and fimit the effects of chronic ischemia.
25
Accordingly, there is increasing inferest in the therapeutic application of autophagy inducers as the
modulation of autophagy shows promise as a potential therapeutic approach for the treatment of a

variety of human diseases.

30 ' 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.



Summary of the Invention According to a first aspect of the present

i nvention, there is provided a nethod for inducing or pronoting autophagy
in a cell, the method conprising exposing to the cell an effective anount
of a compSUAHFAAY mula (1) 5 (1) wherein Riis hydr J§SPUVRRMBRY, al kyl ,
al koxy, halo or OC(0)R7, R2and R3 are independently hydrogen, hydrbxy,

al koxy, al kyl, cycloalkyl, halo or OC(0)R7, R4, R5 and R6 are independently
hydr ogen, hydroxy, al koxy, alkyl, cycloabkyl, acyl, ami no, Cl-4-

10al kyl ami no or di (C1. 4-al kyfi &ij.f; , R7is hydrogen, alkyl,
cycl oal kyl, aryl, aryl al kyl or%grﬁnﬁgr%@%gngry or arylalkyl, Roand Ri o
are i ndepengdentihy ttpé'cilifs?gﬁﬁcl ddmﬁe’ PR t@béﬂ?%n,t & Xovifed PMEIoPRF inbilithgtraw ng
=" represents a single Dond or a double bond, 15 or a pharmaceutically
accept abl e wemating auiohbagyia gicelk theteathod fcomprising geposin® indheeaitan effecdivecamayaifia i s
3-(4- hydro’%@g&{ﬁﬁwﬁﬁﬁufagf)mt hoxypheny1) - 8- net hyl chroman-7- ol. 20 Exposure
of the cell e conpaound mayk 0ccur in vitro, ex vivo or in viva

ity

5
wherein .
R1 is hydrogen, hydroxy, alkyl, alkoxy, halo or OC(O)Rv,
Rz and Rz are independently hydrogen, hydr'o}(y, alkoxy, alkyl, cycloalkyl, halo or OC{O}Rs,
Ra, Rs and Rg are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl, amino, C1.4-
10 alkylamino or di(Cr4-alkyl)amino, OC(O)Ry or OR,

Ry is hydrogen, alkyl, cycloalkyl, a!:'yl, arylalky! or amino, and
| Re is aryl or arylalky}, '
Rg and Ry are independently hydrogen, hydroxy, alkyl, alkoxy or halo, and
the drawing "—" represents a single bond or a double bond,
15  or a pharmaceutically acceptable salt or derivative thereof.

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

ol.

20  Exposure of the cell to the compound may oceur in vitro, ex vivo or i viva,

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.

25  According to a second aspect of the present invention, there is provided a method for the freatment
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 (I} as described herein, or a pharmaceuticaity



In a particular enbodi ment the cell is not a cancer cell. In an enbodi nent
the cell may be selected froma neuronal cell, nyocardial cell, nuscle cel
or liver cell. 25 According to a second aspect of the present invention,
there is woexhgedi@w nethod for the treatnent or preventicam@hosdohssease or
di sorder, the nethod conprising adm nistering to a subject in need thereof
an effective anmobunt of a conpound of forrula (1) as described herein, or a
pharmaceutically WO 2008/ 113100PCT/ A1J2008/ 000286 - 4 - acceptable salt or
derivative thereof optionally in association with one or nore

phar maceut iasegptaplesgsl @pﬂqwmeredhqr@iérﬂpﬁona%vdp assosiationawith/ ape & toreppharpaseuliGalér ei n

the comoundelRalCaReRl LIV SRGEBRAGY wgiRine! ERTouR RukBt lor Qforlod

subj ect . particul a odi nent ce i's not a cancer an
enbodi msnt autmehaggiﬂatieagtomﬁ@ﬂé@swct roma neuronal cell, nyocar d| al cell,
nmuscle cell or liver cell. Typically the disease or disorder is associated

w th defective, inpaired or otherw se aberrant autophagy or autophagic
processes. |18 panticuan emhistrodntrtba cell 16 hel adiasceacall. drandimbodintent tireeogll ey besalactedd
from a neurgpgde : sis, ischema, a liver

di sease, fﬁﬁ] aqrﬁg%h tscgyﬁ]égéa@ &aﬁ %ﬁglggéilooi%f}aer' nyopathy) or a viral or
bacterial infection. 15 The cell may be a neuronal cell and the nethod may

conpri se pr {i 0 th | e
ol ana ¢ HEVERY 1B oREE B el b AR MG ol TEVEY o B oiaR
stability. ad@phagy oreiophdgidirsvesses. t he corrpound is

3-(4- hy?(ﬁ oxypheny1l) - 4- (4- net hoxypheny1l) - 8- net hyl chr oman-7- ol . Accor di ng
to a thitd aspect of the present invention, there is provided an agent for
t he treat mamtan @mboclirnentethe idiseasefordisctidereraajeba)selmtteddrlomea nedrdmtegagmﬁﬁe dimapafi si ng
a conpound qf e i bed 25 rein r_a pharnmaceut

ccontabl o sraeOPe dehorke B P REdeR & sl MRahbrond o BUAAHRENANG 38 ne
present i nwidlior tatteriblirdaction. s provi ded the use of a conpound of formula (1)
as described herein for the manufacture of a nedicament for inducing or
pronoting autophagy in a cell. 30 According to a fifth aspect of the
present 1§ nvaatelionsy b heewronas cglitany hd edthbdh@apicompade prevetting oeunshatdell feattrul a (1)
as described herein for the manufacture -of a nmedi cament for treating or
preventing a di sease or disorder, wherein the conmpound i nduces or pronotes

aut ophagy iThe atll ngabé agmeott elukcl@telltdnd tisipgthet may comprise maintaining atherosclerotic
plaque stability.

20  In one embodiment, the compound is 3;(4-hydroxyphenyl)-4-(4-methoxyphenyl)-a-methy!chroman-?-

ol.

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 (1) as described
25 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 (1) as described herein for the manufacture of a medicament for inducing or promoting
autophagy in a cell.
30

According to a fifth aspect of the present inventidn, there is provided the use of a compound of
formula (1) 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.



WO 2008/ 113100PCT/ AU20081000286 Typically in accordance with the above
aspects and enbodi nents the subject is human. In other enbodi nents, the

subj ect maé be seI ected fromthe group consisting of, but not |imnited to:
pri mate, s |?1(@" 1H8%i ne, canine, feline, por ci ne, equi nECHAPMRPOAE. 5 Brief

Description of the Draw ngs The present invention will now be described, by
way of non-limting exanple only, with reference to the acconpanyi ng

drawi ngs. 10 Figure 1. Conparative cyt ottoxi city of dehydr oequol and
Conmpound 1 as described herein (Cpd 1) agal nst normal and ovarian cancer
cells: CP70 (cell line), R179, R182, R585 (pri mar}/ ovarian cancer expl ants)
and OSE ( ndypially 'B%W@W%Mﬂ'f%%éb%ﬁlaﬁmétﬁ@atﬁ er@@qd!f%eﬁs tesyeHbipcld® Byreals o OkBN |

viability gfpddihenRl th DoAY bR Jequéua cBnhiiR] SonueNAlifkddSo: TRMBte,

toxicity agalnst norma ydroequol does not exhibit this pan

activity. m%b@wﬁ{ﬁ?ﬂﬁﬁée"mlp@m*ﬂ%ﬁ@ﬂﬁw”@fifr‘ﬁ:entrat| ons up to 10 jig/m and
15 exposed to cells for 24 hr. Figure 2. Conparative induction of caspase 3
in R182 ovarian cancer explants by Cpd 1 and dehydroequol using either dose

response (A) or duration of geepPedtAiptiBh-of €AE MRAKINgSCti vity was assessed
using the Caspase-d o 3/7 assays. Rydr oequol -i nduced activation of

caspase 3 irfe prbdBht idéenfon wADHOW De RBEAbELD BE weeSTeRaLeRting dkadBle BAlY, witRFerdncditgd not

i nduce caspase 3 activity. Figure 3. Conparative induction of caspase 9 in
R182 ovari 36@!’9@@%““@5?{9%‘&%5 by Cpd 1 and dehydroequol using either dose
response (A) or durati on of exposure (B), Caspase 9 activity was assessed
using the Caspase;d o roequol -i nduced actjvation of casgase 3

is tindo( 5Fr95rep1g/<}ﬁmpaeﬁv9 ‘H@?é'c'&éﬁé%éfﬁ?queba”ﬂ§°mp?““dé|ﬁ descbed heein (Créid

caspase 9 ag“aﬁdsvrﬁofrr){al a®l Vel cah @PEHIS: TPIG (BN IRES RN X A1 8 R&SQﬁﬂﬁ%goﬁ%n%g{cbﬁ
tested. Figure 4. mE)ara ive i nduction of caspase ovari an cancer

expl ant's b?XPGBH anda Rt dramdl rverisn Srfass jeRighelial calis): %s%dqcﬁfélﬁf‘@r@e vighijty gf all

duration OBnrﬁdfP&%hﬁrﬁaﬁ(%} ceusierﬁfb?s%eexﬁb.eebmyto&.myva@ﬁms?tQoﬁaﬁm@ﬁ% Béﬂyﬂ&erﬁd&?
Caspase-d 0 8 assa dr oequol -i nduced activation of caspase iS tinme

(5 pg/ L) €ops na@é@glblﬂseeﬁu@wtw BOfQSOTPHO)J“dSGGEP tgsteq aicw&@ﬂtrar'ﬂﬂ'aeewéaes@& and

acti Vit exposed to cells for 24 h.

Figure 2. Comparative induction of caspase 3 in R182 ovarian cancer explants by Cpd 1 and

dehydroequol using either dose response (A) or duration of exposure (B). Caspase 3 activity was

assessed using the Caspase-Glo 3/7 assays. Dehydroequol-induced acfivation of caspase 3 is time
20 {5 ug/ml) and dose dependenf {0-25 hr). Cpd 1 did not induce caspase 3 activity.

Figure 3. Comparative induction of easpase 9 in R182 ovarian cancer explants by Cpd 1 and
dehydroequol using either dose response {A) 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

25 pg/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

30 assessed using the Caspase-Glo 8 assay. Dehydroequol-induced activation of caspase 8 is time (5
pig/mi) and dose dependent {0-25 hr). Cpd 1 did not induce caspase 8 activity.



WO 2008/ 113100PCT/ AU2008/ 000286 - 6 - Figure 5, Conparative cell viability
pl ots of dehydroequol (A) and Cpd 1 (B) treated cells in the presence and
absence of the pan caspase inhibitor ZVAD-FMK (0.5 jig/ ml). Were Cpd

1-i nduced wehkdosdeatih proceeded in the presence of ZVAD W4 u2008/000286

dehydr oequol -i nduced apoptosis was inhibited denonstrating the Cpd
1-induced cell death is proceeding via a caspase independent pathway. 5
Figure 6. Phase-contrast inages of R182_ eI I s treated with vehicle (NT) or
5 p.g/ml Cpd 1 over 4hr and 8hr d%s ows R-182 cells treated with
.Cpd 1 ( 54/ Figurgrs cGorengrativa ool vighibly P??Ed?(‘ hvé@@ﬂl@hw 2B Lpd VABLtesated cglisiatieon i s
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was included as a |oading control. B, Proposed nechani sm of
cytometry (Aexci= 488 Nm and (hewe= 530 nm for green fluorescence (depolarized) or 590 nm for red
fluorescence (polarized). 10,000 gated events were measured with a BD FACScalibur. Results

30 were expressed as mean * standard deviation (n:-'3).

Figure 9. Cpd 1-induced cell death involves cylochrome ¢ translocation to the cytoplasm. R-182
cells treated with Cpd 1 (5 pg/mi) over 8 hr and the cyloplasmic and mitochondrial fractions were
separated. Western blot analyses of cytoplasmic extracts demonstrate that the occurrence of



10 i nduced autophagic cell death. Figure 11. Cpd 1 nmarkers of autophagy
observed in in vitro studies are also present in viva |nmunohi st ol ogi cal
anal ysis of Paraffin sections (5 pn) of ovarian cancer xenograft tissue
confirm t W 208%#H3H9c| ease G was upregul ated in tunours FEIAZEEM8M Cpd 1
(100 ngy/ kg) treated mce (A) 15 conpared to control (B). C, The
phosphoryl ati on status of 56K, a downstream nedi ator of mlOR, was
downregul ated in tunour sanples. T-S6K séwed as | oading control. Detailed
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necessarily inply that a patient is treated until total recovery. W)
20081113100PCT/ AU2008/ 000286 - 8 - - As used herein the terns "effective

amount " ancrigeé fMectdpdet fakers of actoptigy vhdetved it Inelitro stalesi ang ao passenttioxive but
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15 compared to control (B). C, The phosphorylation status of S6K, a downstream mediator of mTOR,

was downregulated in tumour samples.” T-S8K served as loading control.

Detailed Description of the Invention

Throughout this specification and the claims which follow, unless the context requires otherwise, the

20 word "comprise", and variations such as "comprises” or "comprising", will be understood to imply the
inclusion of a stated integer or step or group of integers or steps but not the exclusion of any other
integer or step or group of integers or steps. '

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

than one element.

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

30 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
fike are to be considered in their broadest context. For example, treatment does not necessarity
imply that a patient is freated until total recovery. '



5 being treated, the age and general condition of the subject, the severity
of the condition being treated, the particul ar agent being adm ni stered and
t he node of administration and so forth. Thus, it is not possible to
specify anaeﬁ@gh3hﬁffective amount" or "effective dose$c1hﬁﬁ@w@mnmfor any
gi ven case, an appropriate "effective anount” or "effective dose" may be
deternmined by one of ordinary skill in the art using only routine
experinmentation. 10 The term’ pharnaceutécally acceptable salt" refers to
an organic or inorganic noiety that carries a charge and that can be

adm nistered in association with a pharmaceuti cal agent for exanple, as a
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cathepsins B and D, heat shock cognate prot ein (I-Isc73) and t he processed
form of m crotubul e-associ ated protein ght chain 3 (Kondo et al.
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G transl oca,}és ,r{vgm;),lne nucleus 5 resulting in DNA degradation and

vacuol ated ce Thi's conmpound does not upregul ate the activity of
caspases 3, 8 and 9 whilst nmarkers O autophagy, including beclin-1 and

LC3-T1, are, r@gé | &h 8&htn Iﬁ@aﬁ%ﬁe&eas ViDcdeRs -—ﬁx\é&ué’(@&‘é@bﬁs@%b fifRlcayhags al so

been confl r in vivo'stu In one aspec resent | nventl on
provi des a unearm ap@ptosmdadamdehbmgpmde@emglrmt@pmgpn aln apoptelc) bodies. In

25 contrast, autophagy is a caspase-independent process in which infracellular vacuoles termed
autolysosomes sequester 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 fo stress. The autophagic cell death pathway is typically invoked in

30 response fo 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
fight chain 3 {LC3) (Kondo et al., 2005).



10 the nethod conprising exposing to the cell and effective anmount of a
conpound of fornmula |I. The present invention al so provides nethods for the
treatment or prevention of diseases and disorders associated with reduced
or othermﬂ@@zﬁﬁéﬂﬂﬁﬁt aut ophagy. Accordingly, one aspectCHAURRENPR%ent i on
provi des a nmethod for preventing or treating a disease or disorder in a
subj ect, the nethod conprising admnistering to the subject an effective
amount of a conmpound of formula |, whereffn the 15 conpound i nduces or
pronot es autophagy in at |east one cell of the subject. Optionally, the
conpound is adm nistered in the formof a pharmaceutical conposition, which
conposi ng My exeoplfied sereiofie mesentonvenipisdevessticpisingiafiound that @e isoBaybreididomgednts
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cycl oal kyl, In%%g laépegt,”thg p?rése% iﬁ\?entio\ﬁ%rc%%gg z/a r%%ﬂ%&co {Qﬁ%’cﬁ& gro p908 0%98 'au%)Gphégy%rp a cell,

10  the method comprising exposing to the cell and effective amount of a compound of formula |. The
present invention also provides methods for the freatment or prevention of diseases and disorders
associated with reduced or otherwise aberrant autophagy. Accordingly, one aspect of the invention
provides a method for preventing or treating a disease or disorder in a subject, the method
comprising administering to the subject an effective amount of a compound of formula |, wherein the

15 compound induces or promotes autophagy in at least one cell of the subjeé:t. Optionally, the
compound is administered in the form of a pharmaceutical composition, which composing may

comprise onhe or more pharmaceutically acceptable diluents, adjuvants and/or excipients.

It will also be readily appreciated by those skilled in the art that the present invention contemplates
20  the administraion of more than one compound of formula |, and/for the administration of at least one
compound of formuta | in conjunction with at least one additional therapeutic compound or agent.

Compounds useful in the present invention are of the general formula (1):
Ro

(D

25 wherein _
R1 is hydrogen, hydroxy, alkyl, alkoxy, halo or OC{O)R;,
Ra and Rs are independently hydrogen, hydrbxy. alkoxy, alkyl, cycloalkyl, halo or OC(O)R"?,
R, Rs and Rg are independently hydrogen, hydroxy, alkoxy, atkyl, cycloatkyl, acyl, amino, C14-



al kyl am no or di (CL. 4-al kyl)am no, OC(0)R7 or OR8, R7is hydrogen, alkyl,
cycl oal kyl, aryl, arylalkyl. or amno, and Rais aryl or arylal kyl, R5and
Ri o are independently hydrogen, hydroxy, alkyl, alkoxy or halo, and 5 the
drawi ng "wo 2oepriesent s a single bond or a doubl e bond, roraa2008/000286
pharmaceutically acceptable salt or derivative thereof Preferably in
conpounds of formula (1) the substitution pattern of R2 and R3 is as shown
bel ow. Preferably in corrpounds of fangula (1) the substitution pattern

of R4, R5 and R6_is as shown bel ow 15 Preferably in conmpounds of
formula (1) the alylaminag diCrs- ?'@B@f@%ﬁlcﬁo)%%ﬁ%i e bond. Preferably in

conmpounds qf, f oigRilRedn Alkyl, dlo%lk alkif-drdmithokagy or OC(0) R7, Rzand R3 are
i ndependent y hlgdﬁ*o %n y '3&{ Wéé%w Igf):g(fy, hal o or OC(0) (27,
Rs |s aryl or arylalky,

Rg ‘and Ry are independently hydrogen, hydroxy, alkyl, alkoxy or halo, and
5 the drawing "—" represents a single bond or a double bond,
or a pharmaceutically acceptable salt or derivative thereof.

Preferably in compounds of formula (1) the substitution pattern of Rz and Ry is as shown below:
R3

“CC ’
R, '

Rz
10
Preferably in compounds of formula (1} the substitution pattern of R4, Rs and Rg is as shown below:

Re
Rsg Rs Rg

Ry .- Rq
Rs Re Rg

or
Rs
R4 ' | _ R4

15  Preferably in compounds of formula (1) the drawing "~ represents a single bond.

Preferably in compounds of formula (1):
Ri s hydroxy, Crs-alkoxy or OC(O)Ry,
Ra2 and Rs are independently hydrogen, hydroxy, C14-alkoxy, halo or OC(O)Ry,
20 Ry, ‘Rs and Rg are independently hydrogen,. hydroxy, alkoxy, alkyt, cycloalkyl, acyl, OC{O)Rs,
and |
Ry is C14-alkyl, phenyl or benzyl,
Ra is hydrogen, hydroxy, alkyl or halo,
or a pharmaceutically acceptable salt of derivative ihereof.
25



20 R4, R3 and 136 are independently hydrogen” hydroxy, alkoxy, alkyl,
cycl oal kyl, acyl, OC(0)R7, and R7is Cl4-al kyl, phenyl or benzyl, R9is

hydr oge al kyl or hal o, or a pharmaceuti cal e ble salt or'
e oM 2 O S oReT ALPOOB 10002 150 T XI’%%-%"“%&“&S% ef erabl y

I n conpounds of formula (1): RIis hydroxy, methoxy, ethoxy or acetyl oxy,
R2and R3 are independently hydrQgen, hﬁdroXy, nmet hoxy, ethoxy, propoxy,
| sopropoxy, brono, chloro, fluoro.or a éfyloxy, 5 R is hydrogen, hydroxy,

et hoxy, @fofpsdferably PROMYoundsSHRHAROHY or - acetyl oxy, and R5and Re are
| ndependent | y hydr ogen, Qédrox , et hoxy, ethoxy, propoxy, iSopropoxy,
acetyl , o%’aceﬁﬂy‘éf?’g‘; MRy, UFEh Oy dr oxy, nethyl, methoxy, brono,

chloro, fRYOr 0aRf RASEHIdPRYIENtYRySrbSenhM/AFoRE BfathodD ebxyBorelbay, BBt GRmoY
acceptabl e salt or dedvative thereor.
chloro, fiuoro or acefyloxy,
5 R4 is hydrogen, hydroxy, methoxy, ethoxy, propoxy, isopropoxy or acetyloxy, and,
Rs and Rs are independently hydrogen, hydroxy, methoxy, ethoxy, propoxy, isopropoxy, acety!,
or acetyloxy, ‘ .
Rg is hydrogen, hydroxy, methyl, methoxy, bromo, chioro, fluoro or acetyloxy,
Ry  is hydrogen, '
10  or apharmaceutically acceptable salt or derivative thereof.

Preferred compounds of formula (1) have the following substituents where:

Ry - is hydroxy, methoxy or acetyloxy,

Rz and R are independently hydrd_gen, hydroxy, methoxy, bromo or acetyloxy,
15 R4 and Rs are independently hydrogen, hydroxy, methoxy or acetyloxy,

Rs~  and Ryp are hydrogen, and

Re is hydrogen, methyl or bromo,

or a pharmaceutically acceptable salt or derivative thereof,

20  In apreferred embodiment, R is méthyl‘.

Preferred compounds of formuta (1) include:
3-(4-hydroxyphenyl)-4-(4-methoxyphenyi)-8-methylchroman-7-ol {Cpd. 1),
3—(4-methoxypheny])—4-(4-methoxyphenyl)—?-methoky-B-methylchroman {Cpd. 2);
25 3_-(3,4-dimethoxyphenyl)-4—(4-methoxyﬁhenyl)~8-rnéthylchroman-7-o| (Cpd. 3);
3-(4-methoxyphenyl)-4-{4-methoxyphenyl}-8-methylchroman-7-ol (Cpd. 4);
3-{4-hydroxyphenyl)-4-(4-methoxyphenyl)-7-methoxy-8-methylchroman (Cpd. 5);
3-(3-methoxyphenyl)-4-(4-methoxypheny!}-8-methylchroman-7-ol (Cpd. 6);
3-(3,4-dihydroxyphenyl)-4-(4—methoxyphenyl)-7-methoxy-8-methylchroman {Cpd. 7);
30  3-(3-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-o! (Cpd. 8);
3-(3,4-dihydroxyphenyl)-4-(4-methoxyphienyl)-8-methylchroman-7-ol {(Cpd. 9);
or a pharmaceutically acceptable salt thereof.

in another preferred embodiment, Re is hydrogen.



Preferred conpounds of formula (1) have the follow ng substituents where:
Riis hydroxy, nethoxy or acetyl oxy, R2and R3 are independently hydrogen,
hydr oky, net hoxy, brono or acetyl oxy, 15 R4and R6 are independently

hydr ogen, waysooxgioonmet hoxy or acetyl oxy, Rb5and R o ar e paytheagmoozend ROi s
hydr ogen, nmethyl or brono, or a pharmaceutically acceptable salt or
derivative thereof. 20 In a preferred enbodinent, Rs is nethyl. Preferred
conmpounds of formula (1) include:

3- (4- hydr oxyphenyl y4- (4- met hoxypheny1l) - 8 nethylchronan 7-ol (Cpd. 1); -

3- (4- met hoxyphenyl) - 4- (4- nethoxyphenyl) 7- met hoxy- 8- net hyl chroman (Cpd. 2);

25 3-(3, 4- qj%fgxy%ﬁ%ﬁ&%wé{%ﬁm%ﬁ % Qoxyphenyl) 8- net hyl chroman-7-ol (Cpd.

3); 3-(4-met XyphenyO- 8- et hyl chroman-7-ol (Cpd. 4);
3- (4- hydr oMpmgdrwpheaylx-ﬂﬂmtmmpMdymyanwfwm@ﬂﬂoi@ 8- net hyl chroman (Cpd. 5);

3-(3-nmeth t hyl ch 7- ol d. 6

3-§3, ER:)di g%‘ rﬂ%@f)ﬁéh Ylg'fﬁ%?ﬂéh%%@oxyg% y7 ?/Te;:h(r))c:;rag rre?hyl(cc;:ﬁrona% (Cpd.

7); 30 35 ( 3-(ywiirowpiehgdH3)methaxphee) biUqumWemi&Qm- ®)net hyl chr oman- 7- ol ( Cpd.

8 3-(3, 4- t hyl chr oman- 7- ol d.
) or(a ptﬂ?‘gﬁrg&%@ﬁ?qyyig%FQE‘P’S@F@Q&%&Q&%‘ }éﬁ?q& nyanot her pref er§88

enb]?d| rregt 3-(%ydr&gmed¥lpt?(§nnethwmmmﬁdrﬂa;h@§ﬂ(IE@TMUZ0081000286 - 12 -
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g- g 21- Ey dr 0ng?dwbhegvl)(éme&dlﬁﬁhﬂwmv&e@bhwﬂmomhlbl t(:tado 36); 12
-(4- o] e ) ;

3-(3, 2 @R&@%ﬁ%éﬁ?ﬁ’yﬁ@r@%" E@%&Mﬂ%ﬂﬁf@ﬁ? J%)an 7-ol (Cpd. 13):

g- E j— hy flL0><MMInghjﬁyl)@ﬂﬁ%ﬁlmﬂwbﬁjwdgétg@@mt ﬁ“ﬂ')ﬂ%iﬁén mmcb(dég%y) ; 15)
-(4-netho e -7- roman : ;

3- (4- hydr oxxyﬁg &%%}V@heﬂé‘(dzgg"e@?uﬁ@ %@g@y %nyl ) chr oman- 7- ol ( Cpd.

16) ; 3-(4-hydroxyphenyl}-4-(4- hydroxyphenyl)chroman 7-0l (Cpd. 20);

3-(4-bromophenyl)-4-(4-methoxyphenyljchroman-7-ol {Cpd. 21};

15 3—(4-hydroxyphenyl)-4-(3-rnethoxyphenj(l)chroman-'?-ol (Cpd. 22);
3-(4-hydroxyphenyl)-4-(3-aminophenyl)chroman-7-oi (Cpd. 23);
3-(4-hydroxyphenyl)-4-(4-phen_oxyphenyl)chrohan-?-ol (Cpd 24);
or a pharmaceutically acceptable salt thereof.

20 The compounds of formuia (l) according to the invention include two chiral centres. The present
invention includes all the enantiomers: and diasterecisomers 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,

25 It will be clear to persons skilled in the ari that the in compounds of formula (1) the aryl substituents
on the heterocyclic ring can be cis or frans 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):



10 3-(4-hydroxyphenyl)-4-(2-hydroxypheny9chromaii-7-ol (CM 17);

3-(4- hydroxyphenyl) - 4- (3-acyl- 2- hydr oxy- 4- met hoxyphenyl ) chr oman- 7-ol (Cpd.
18); 3-(3-hydrox henyl)-4-(3-nethoxypheny|)chronan-?-ol'5 d. 192;

3- (4- hydr % ﬁﬂ@ﬂéﬁ%l4-(4-hydroxyphenyl)chronan-?-ol ( Cpkf éi%qmmmISG

3- (4- bronophenyl ) - 4- (4- met hoxyphenyl ) chroman-7-ol (Cpd. 21); 15

3- (4- hydr oxyphenyl ) - 4- ( 3- net hoxyphenyl ) chromanz7-ol (Cpd. 22);

3- (4- hydr oxyphenyl ) - 4- ( 3- am nophenyl ) chr dfan- 7-ol (Cpd. 23);

3- (4- hydr oxyphenyl) - 4- (4- phenoxyphéf¥l ) chr oman-7-ol (Cpd 24); or a
pharmaceutical |y acceptabl e sal thdreop, 20 The conpounds of formula (1)
according to the invention includg y chhyral centres. The present
invention includes all the enantid H_and_di astereoi soners as wel | as

m xtures thereof in any proportions: i nY on also extends to isolated
enantiomers or pairs of enantiomers. MJ eparating enantioners and
di astereoi soners are well known tope edUth the art. 251t will be
clear to persons skilled in the art thg he in conmpounds of fornula (1)
the aryl substituents on the heterocycllfC. ring can be cis or trans relative
to each other. Preferably in the conmpoumiiee of fornmula (1) these
substituents will be cis. A preferred conpound of the present invention is
the cis-isoner of conpound No 1 (Cpd 1): WO 2008/ 113100PCT/ AU2008/ 000286
-13- M 6Ta phafiosuiem e stickadid saitIpeept abl e salt thereof. 5 Simlarly,
preferred conpounds are conmpound Nos. (2) to (24) in the cis-conformation.
The term"al kyl" is taken to include straight chain and branched chain

sat ur at ed akiithrlygsrereiRs c@pckinigar® cohiyobRi Naat (Q'TB {243 nate gsconeiniyidn. et hyl
propyl, isopropyl, butyl, isobutyl, secbutyl, tertiary butyl, pentyl and
the |like. The al kyl group nore preferably contains preferably from1l to 4
carbon at onmphe 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, buty], isobutyl, secbutyl, tertiary butyl, pentyl
and the like. The alkyl group more preferably contains preferably from 1 to 4 carbon atoms,
10 especially methyl, ethyl, propyl or isopropyt.

Cycloalkyl includes Css cycloalkyl such as cyclop'ropyi, cyclobutyl, cyclopentyl and cyclohexyl.

The alky! group or cycloalkyl group may optionally be substituted by one or more of fluorine, chlorine,

15 bromine, iodine, carboxyl, Ci-Cs-alkoxycarbonyl, C+-Ce-alkylamino-carbonyl, di-(C+-Cs-alkyl)-amino-
carbonyl, hydrbxyl, C+Ca-alkoxy, formyloxy, Ci-Ca-alkyl-carbonyloxy, Ci-Ce-alkylthio, Cs-Ce-
cycloalkyl or phenyl. ' o

Preferably the alkyl group does not bear any subsfituents.

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

25  The term "halo" is taken to include ﬂuor_o, chloro, bromo and iodo, preferably fluoro and chioro, more
preferably fluoro. Reference to .for example "haloalkyl’ will include monohalogenated,
dihalogenated and up to perhalogenated afkyl groups. Preferred haloalkyl groups are trifluoromethyl
and pentafiuoroethyt. . ' |



10especially nethyl, ethyl, propyl or isopropyl. Cycloal kyl includes C3.6
cycl oal kyl such as cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl.
The al kyl group or cycloal kyl group nmay optionally be substituted by one or

nore of fiwgsbrezighl ori ne, 15brom ne, iodine, carboxylpctauzoosonozss

Cl- C4- al koxycar bonyl, G -C4-al kyl am no-carbonyl, carbonyl, hydroxyl,

d - C4- al koxy, fornyl oxy, Cl-C4-alkyl-carbonyl oxy, G -C4-al kylthio, C3-05-
cycl oal kyl or phenyl. Preferably the al kyl. group does not bear any
substituents. 20 The term"aryl" is taken to include phenyl, benzyl,

bi phenyl and naphthyl and may be optionally substituted by one or nore

Cl- CA- al kylyy, @%Xs of t% irfelrtio) hﬁ%?'e alpga{g?%@lbfﬂ as gt’;ld %ﬂ%ﬁf&g}%‘é@’%ﬁlm@%ﬂs vand

C C4- al kyl car bon Itro or I'S taken
i ncl ude f| awitterionistsial, and brpemwlamludmmﬂn@e@mdmmeytable §8lisas aveuld dh lkoav, o nor e
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25 Embodiments of the present invention find particular application in the therapeutic or prophylactic
treatment of diseases and disorders which are las’sociated 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,
neurodegeneralive disease such as Alzheimer's Disease, Huntington's Disease and Parkinson's

30 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 atherosclerolic plaques whereby the induction or promotion of autophagy assisis
in maintaining plaque stability.
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30 Exanpl es of pharmaceutically acceptable diluents are dem neralised or
distilled water; saline solution; vegetable based oils such as peanut oil,
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30 Suitable sweeteners include sucrose, lactose, glucose, aspartame or saccharine. Suitable
disintegrating agents inciude com staréh, methylcellulose, polyvinylpymolidone, 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 ail, oil of wintergreen, cherry, orange or raspberry flavouring. Suitable
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exanpl e, Mmagorsbsine A trchresEnt mwmm Suthblenfor parentéral adainistretionaypicaty smbaalently si ng
agent such as a%%(%(cj odextrin or vat i ve odextrins

i ncl ude acy®"9d e@qu??ue;?@%faw Pf‘ ea%”"%“f&%’%‘!ﬁ'ﬁ?ct"‘ihlcﬁp’epafat“’“s iy be lsoionic
di met hyl - p- ﬁmh@sl@@@tdf themteadéu/rdmﬁwen“ﬂmsé pip@atiohsate yhicallp adrdinistered intravenously,

hyd t - | - 3-
t?/, r%{ﬁ;ﬁp gg\gl gej%( I;a}rlclwnnmr 0 Fn eﬁ?«:&qﬁ ytnﬁeér(f &p&f&gp&;qu?, lingamuscular or

hydr oxy o Pifradernta jeBta X B[lttﬂ'prep%\ﬂt'bﬁdlh ddevenientlyibe prepared @y edirﬁixd@(lhé cmaoaum
i ncl ude CaptlsoIOasquob erlvtlv of ¢

0
anal ogues t With- waler ona glaggect?q qul rqpr& dhejrgsy ﬂ@t;o uth/@eX le an |s<§omc Witmhe blood.
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compound(s) and are administered at a rate of 0.1 mi/minute/kg or as appropriate.

25 Formulations for infusion, for example, may be prepared employing saline as the carrier and a
solubilising agent such as a cyclodextrin or derivative thereof. Suitable cyclodexirins include o-
cyclodextrin, B-cyclodextrin, y-cyclodextrin, dimethy'I-B-cyclodextrin, 2-hydroxyethyl-B-cyclodextrin, 2-
hydroxypropyl-cyclodextrin, 3-hydroxyhropyl-B—cyéiodextrin and tri-methyl-B-cyclodextrin.  More
preferably the cyclodexirin is hydroxypropyl-B-cyclodextrin, Suitable derivatives of cyclodextrins

30 include Captisol® a sulfobutyl ether derivative of cyclodextrin and analogues therecf as described in
US 5,134,127. '
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conpositions suitable for topical admnistration to the skin may take the
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stuff. The hiristnerdf.stuff is used in its w dest possible sense and
includes liquid forrmul ati ons such as drinks including dairy products and
ot her foods, such as health bars, desserts, etc. Food fornulations
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suitable for transdermal administration may also be delivered by iontophoresis (see, for example,
Pharmaceutical Research 3 (6), 318 (1986)} and typically take the form of an optionally buffered
aqueous sAoI'ution of the active compound. For example, suitable formulations may comprise citrate
or bisftris buffer (pH 6} or ethanol/water and contain from 0.1 M to 0.2 M acﬁve ingredient.
25 ‘, ' ‘
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 stulf is used in its widest
possible sense and includes liquid formutations such as drinks including dairy products and other
foods, such as health bars, desserts, etc. Food formulations contéining compounds of the invention
30 can be readily prepared according fo 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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Further, it will be apparent to those of ordinary skill in the art that the optimél quantity and spacing of

individual dosages will principally be determined by the nature and extent of the condition being

treated, the form, route and site of administration, and the individual being treated. Suitable

25  conditions can be determined by conventionat techniques.

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.
30 | |

in accordance with the methods of the invention, isoflavonoid compounds or pharmaceulically
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, fipid lowering agents, platelet aggregation inhibitors,



antithronbotic agents, calcium channel bl ockers, corticosteroids or
antiviral conpounds. The particular agent(s) used will depend on a nunber
of factors and will typically be tailored to the disease or disorder to be
treated. Weeeqadod ni stration of agents nmay be sinul t aregas0080088quenti al .
Si nul t aneous adm ni strati on may be effected by the conpounds being
formulated in a 5 single conposition, or in separate conpositions
administered at the same or similar tinmgg.Sequential admnistration may be
in any order as required. The reference in this specification to any_prior
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of the inveébtn{- iR Cpd 1 induces cell death via a
caspase in epérﬁ%ght pgpgﬁ%n%ggﬁk?eq&f OC cell lines A2780, CP70, and OSE.

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

Bi o- Products, Wodland, CA) at 37 Cin a 5% CO2 atnosphere. Primary ECC
cells (R179, R182, R585) were isolated from malignant ovarian ascites and
cul tured asThereferemuedh thischpsaificativa do érigmist pblipatian (ar inform@i@IeriveDdhmdty, @e tpuasly and
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Sol ut on ot e e iBtgEe Yot RpisniyeSoinlnb@n e BT <o
t he manufacturer's instructions. The values fromthe treated cells were
conpared with the. v enerated.fro unt reat ed. ce and reported as
er bont i PR T ull BB P askfoct O, et Rl Bl Seelo fRoRgach
2008/ 1133 00dR6Hd MBQ%&I@G@QE&nywﬂ;ﬂinﬁtinﬁmesmspﬁbema&ntnmn\/l ty assays, 10 pg of
protein in 50 pL total volune was m xed with 50 1tL of equilibrated
Caspase-d o 3/7, 8, or 9 reagents (Prongga). After incubating at room
tenperature for 1 hour, |um nescence was neasured using TO 20/ 20

Lum noneter (Turner Designs, Sunnyvale, CA). Blank val ues were subtracted
and fold-increase in activity was calExdrapled based on activity 5 neasured
fromuntreated cells. Each sanple was neasured in triplicate. Data are
expr essed dscampler - Gpdahidducgs delldeath vima ¢BP)se isiependent padwayi gni fi cance (P <
0. 05) wWgs det erm ned using both one- and two-way anal ysis of variance

(ANOVA) “Wi t h Bonf eronni correction.
Human EOC celi lines A2780, CP70, and OSE. were propagated in RPMI plus 10% fetal bovine

serum (FBS} (Gemini Bio-Products, Wbodland, CA} at 37 °C in a 5% CO2 atmosphere. Primary
EOC cells (R179, R182, R585) were isolated from malignant ovarian ascites and cullured as
previously described (Kamsteeg ef al, 2003). Dehydroequol and Compound 1 (Cpd 1) were

25 obtained from Novogen (Australia). All other reagjents were purchased from Sigma Chemicat (St.
- Louis, MO). The pan caspase inhibitor Z-VAD-FMK was oblained from R&D Systems {Minneapolis,
MN).

Cell viability was evaluated using the CeliTiter 96 Aqueous One Solution Cell Proliferation Assay

30 {Promega, Madison, Wi) 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 performé_d in triplicate.



10 As shown in Figure 1, Cpd 1 decreased cell viability of all primry
ovarian cancer cells and al so exhi bited sonme toxicity against nornmal OSE
cells. This cytotoxjicity was denonstrated to be caspase_i ndependent, a
characterﬂ§93§w§f”3%tophagy. Cpd 1 administration to R1§§”635W§mﬁ?ﬁinot

i nduce activity of caspase 3 (Figure 2), caspase 9 (Figure 3) or caspase 8
(Figure 4). In the presence of the pan caspase inhibitor ZVAD FMK, Cod
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As shown in Figure 8A, Cpd 1-induced cell death invol ves upregul ation of
t he autophagic markers, LC3-1l and Beclin 1. Wstern blot analysis on

| ysate preparations (20 pg protein) of R 182 cells treated with Cpd 1 (5
pg/ mM) ovawo Ms/mr3i@enonstrated that LC3-1l expression, ramerkeyrooedske 30
aut ophagosone formati on and a hal |l mark of autopaghy, was increased over
time. Further, Cod 1- induced cell death involves Bax and Bechn-1

transl ocation to the mtochondria (Figurg 8A). R-182 cells were treated

with Cpd 1 (5 j.ig/ ml) over 24 hr and the cytoplasm c and m tochondri al
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conpare to (B Hisseiahdesnt 500N bt Santidtin {Sigma, 1:10,000), rabbit anti-cytochrome ¢ {BD

Biosciences, 1:1,000), mouse anti- Cox-4 (BD Biosciences, 1:500), rabbit anti-beclin 1 (Santa Cruz

Biotechnology, 1:600), mouse anti LC3 '(Nanotobls, 1:500). These dilutions have been found to be

the optimum dilution for each respective antibbdy. Proteins were observed using enhanced

25 chemiluminescence (Pierce, Rockford, IL). -

As shown in Figure 8A, Cpd 1-inducéd cell death involves upregulation of the autophagic markers,
LC3-#l and Beclin 1. Western blot anéiysis on lysate preparations (20 g protein) of R-182 cells
treated with Cpd 1 (5 pg/ml) over 24 hr demonstrated that LC3-Il expression, a marker of
30 autophagosome formation and a hallmark of autbpaghy, 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/mi) over 24 hr and the cytoplasmic and milochondrial fractions
separated. Westemn blot analyses of mitochondrial extracts demonstrate that mitochondrial content



The expression of upstreamregul ators of autophagy are al so nodul ated in
response to Cpd 1. Specifically, as shown in Figure 10A, niTOR expression

and Akt p ion was reduced up to 120 m nutes to Cpd
1. In conWégF@Hﬂ&?‘gl Akt expression renni ned unchangeggégﬁﬁéﬁ%ﬁﬂgé% wi shi ng
to be bound by any one theory of the node of action of the autophagic

process induced by Cpd 1, the inventors suggest that (as illustrated in
Figure 10B) it would appear to operate p??’marily via disruption of an as
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30  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 fo the



- 25 - Adowmstreamtarget of nfOR is the ribosomal protein 56K kinase

t hought to have a role in tunour invasiveness, notility and angi ogenesi s as
wel | as ot her degenerative diseases such as diabetes (Dann at al., 2007).
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dosed with Cpd 1 reveal ed that the phosphorylation status of S6K (S6K-P)
was reduced conpared 5 to control thereby indicating that mlTOR activity is
al so reduced (Figure 11C). Tunour tissueas honogenised in lysis buffer
contai ni ng 1% Noni det P-40, 0.1% SDS, 0.5% deoxychol ate, 150 mM NaCl, 50 nM
Tris-HC  pHmicshongriavendsssmestaraiiced\erehn desiabiisian die milhasdiiah memprase HRaAuesd i ce

for 30 m nuhfsr a@tﬁvftf%ls&%ﬁ%ﬂésf usal t o%rt%[pat%ﬁn %Oco}ﬂstﬁctfoﬂrof Jaﬁtog&dg&h@éwmapinubl e

extract was were a nto a sepa ube, proteln content assayed by

t he BCA rretdmmbm(amnemﬂadme emrﬂssmofpi@clmrm é\ertquabb@ma@ﬁ ofl autebRyierattdeaibl Bax
Proteins ?&hs%lctl@rfttd' %hﬁ{)rhén‘aﬂé lcé(usE§ ﬁﬂﬁ%ﬁlﬁjdn@ld ér;l)glaﬁ \éfr{ ?@u g3R tog:t%rhé lcpor e

| mobi | on anes were | es “spe Ic to
p- S6K anfl trelgase apd eﬂ@&aﬂa&s@ﬁ@summ@e)o theNinsield thersbyinifiadingleN4 Hegpasdtionand dellr ay

filnm usin P i uga e [ ' '

substrate ( ;Cﬁﬁsgﬁog%aén%%ﬁ% %ﬁgi‘g%?%gggﬁtlrﬁﬁddpg %"{Lg@aggpgfqag;[%ga g\nﬁﬁi%\r)\%st ern
bl ot nechannhstifion ofsexedjtiemrma@sbyx—mm ldlmbrbrMBpramsm ptoitert (XIAMen conpared to
control, endonucl ease G expression was increased in nuclear extracts, and
phosphoryl ated nTOR | evel s were decreased in sol uble extracts of cells
treated w tExa@pte 4- inrviveidemongteation 61 Cpd-eindited notofiitgic @l @edtkr ences Dann SG
Sel var ag%A Thomas G (2007) nMrOR Conpl ex1- 86K1 signaling: at the
crossroads of .obesity,. abet.es.and cancer ds ,Mbt d 1 252-9
Kt coq i B RGeS g RGeS e S Shisygld RoRR Setironet Sod T Sbtesvone
anal og i ndygeparihed el ests v amamdpﬁégiv 6deSd. a8CIDOYiBE béwhing aerRfesig@ht dpithelial
Oncogene. 22:2611-2620 Kel ekar (2005) Aut opPng Ann. N.Y. Acad. Sci.
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1. Use of a conpoun
to immunohistopathology analysis using an a-enodonuclease G directed monoclonal antibody.

Tumor samples were blocked with either 10% horse or goat serum in PBS for 1 hour at room
temperature. Following three washes with PBS, samples were incubated overnight at 4°C with either

20 the anti-EndoG (LifeSpan Bioscience) antibody or mouse 1gG1 isotype as negative controls. After
three washes with PBS, specific stainiﬁg was detected by incubating with a peroxidase-conjugated
horse anfi-mouse antibody (1:1000 dilution) for 1 hour followed by é five-minute incubation with DAB
substrate (Vector Laboratories). Tissue sections were then counterstained with haematoxylin (Sigma
Chemical Co.) before dehydration with ethanol and Histosolve (Shandon Inc., Pittsburg, PA). Slides

25 were then mounted with Permount '(Fisher Scientific, Pittsburg, PA) and visualized by light
microscopy. ‘

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
30 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 or{iy in tumour sections taken from mice dosed with

dehydroequol (hot shown) further confirming that Cpd 1 induces caspase-independent death.



R9 wherein 5 Riis hydrogen, hydroxy, alkyl, alkoxy, halo or OC(0)R7,
R2and R3 are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl,
hal o or C%O) R7, R4, R5 and R6 are independently hydrogen, hydroxy, al koxy,
al kyl, cy®YQMRY310%Gcy| | amino, Cl4- al kyl amino or di (EGUAYRIVH no,
OC(0) R7 or ORB, R7is hydrogen, alkyl, cycloal kyl, aryl, arylal kyl or am no,
and i oR8is aryl or arylalkyl, R9and R o are independently hydrogen, '
hydr oxy, al kyl, al koxy or hal o, and the 2f-awi ng "=" represents a single
bond or a dibdirstrdeomidigetof nﬁoﬁrmmaﬁtmumkpwteirysﬁgﬁ@p@ hbugst tohbve a wierdrelbmouri n

t he manuf acture of a di.cg f ' (o) Iy Ln a
co 115 2 i oY o Rheriehl b e o il e BeBRL SR BRSO, O,
or OC(0) R7, (Degraedal R30071. e Westdm isut dessisyof hymbuo getracts igded ipm (Ghekr-bbddox ynicehal o
or OC(0)R7
5 to control thereby indicating that mTOR activity is also reduced {Figure 11C}. Tumour tissue was
homogenised in lysis buffer containing 1% Nonidet P-40, 0.1% SDS, 0.5% deoxycholate, 150 mM
NaCl, 50 mM Tris-HCI pH7.5, 1 mM EDTA, 1mM PMSF and protease inhibitors (Roche) on ice for 30
minutes. After centrifugation at 15,000 x g for 15 minutes, soluble exiract was were aliquoted info a

"dosed with Cpd 1 revealed that the phosphorylation status of S6K (S6K-P) was reduced compared

separate tube, protein content assayed by the BCA method (Pierce), and 50 pg protein loaded on

10 SDS-PAGE gels. Proteins were electrophoretically transferred to PVDF membranes (Millipore
Immobilon P) and the membranes Were probed with antibodies specific to p-S6K and t-S6K
(LifeSpan Bioscience}. The b!otsIWere‘deveIoped-on X-ray films using HRP-conjugated secondary
antibodies and a chemiluminescent substrate (ECL, Amersham, NY).

15 These in vivo data correlate with western blot mechanistic studies where it was demonstrated fhat,
when compared to control, endonuclease G exb_ression was increased in nuclear extracts, and
phosphorylated mTOR levels were decreased in soluble extracts of cells treated with Cpd 1 in vitro
(see Figures 8 and 10). '
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R4, R5 and R6 are independently hydrogen, hydroxy, al koxy, alkyl,
cycl oal kyl, acyl, OC(0)R7, 20and R7is Cl4-al kyl, phenyl or benzyl, R9is
hydr ogen, hydrog, al kyl or halo, or a pharnaceutically acceptable salt

t hereof . & fwdhB1g4se according to claimil, wherein: RpcgAseisRsdiss et hoxy,
et hoxy or acetyloxy, R2and R3 are independently hydrogen, hydroxy, nethoxy,
et hoxy, propoxy, isopropoxy, brono, - 28 - chloro, fluoro or acetyl oxy,
R4i s hydrogen, hydroxy, nethoxy, ethoxy,2 pr opoxy, i sopropoxy or acetyl oxy,
and R5and R6 are independentl|ly hydrogen, hydroxy, nethoxy, ethoxy, propoxy,
i sopr opoxy,Scagjers| D. Joretadet29®7¢x!9hagﬁcmsm sin. hgtbﬁf@ﬁgémlshmli@f maghepigms and

nmet hoxy, br. n, or a
pharnaceutN@gﬁﬁ§ﬁ£@g@%Ueékggégpg%?ﬁggg%fgé%wﬁﬁgﬂﬁzgﬁgggggg|ng to claim1,
wher ei n:



ic Riis hydroxy, nmethoxy or acetyl oxy, R2and R3 are independently hydrogen,
hydr oxy, nethoxy, brono or acetyl oq, R4and R6 are independently hydrogen,
hydr oxy, nethoxy or acetyl oxy, R5and Ri o are hydrogen, and R9i s hydrogen,
met hyl or brono, 15 or a pharmaceutical|y;acceptable salt thereof. 5.The
use according to claim1l1, wherein the conpound is selected fromthe group
consi sting of:
3- (4- hydrw yphenyl) - 4- (4- net hoxypheny1) - 8- met hyl chroman-7-0l ; zo
3-(4- netho Fﬁ Renyl) - 4- (4- met hoxyphenyl) - 7- net hoxy- 8- met hyl chr oman;

oxy

3-(3,4-dine phenyl y4- (4- met hoxyphenyl) - 8- et hyl chr oman- 7- ol ;
3- (4- nmet hoxyphenyl) - 4- (4- met hoxyphenyl) - 8- et hyl chr oman- 7- ol ;
3- ( 4- hydr oky pheH$a of azoppound ohleruhény 1) - 7- et hoxy- 8- nethylchronan;
3- ( 3- met hoxyphenyl) - 4- (4- nethOﬁxﬁhenyl)-B-nethylchronan-?-ol; 25
3- (3, 4-di hydr oxyphenyl) - 4- ( 4- mef hox phenyl)-?-nethoxy-8-nethy|chronan;
3- (3- hydr oxyphenyl ) - 4- (4- f® A1) - 8- et hyl chr oman- 7- 0
3- (3, 4-di hydr oxyphenyl) - 4-( 4- uxyp enyl) - 8- net hyl chr oman- 7- ol; or a
pharmaceutically acceptabl e s@ heresf . 3Q 6. The use(Bccordlng to claim
1, wherein the compound is ‘qhected fro themgL@Qp con5|st|ng of :
3-(4- hydroxyphenyl) - 4- (4- met hoxyphenyl ) cRt gpen-
3-(4-hydroxyphenyl) - 4- phenylché i1~ 7200 ; R°
3- (4- hydr oxyphenyl)-4-(3-net ho ?phg%XLDCﬁ?OHHH 7-ol; - 29 -
Ry

wherein
5 Ry is hydrogen, hydroxy, alkyl, alkoxy, halo or OC(O)Ry,
Rz and Rs are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, halo or OC(O)Ry,
R, Rs and Rs are independently hydrogen, hydroxy, alkoxy, alkyl, cycloatkyl, acyl, amino, Ci4-
alkylamino or di{C14-alkyl)amino, OC(O)R7 or OR,
Ry is hydrogen, alkyl, cycloalkyl, aryl, arylatkyl or amino, and
10 Rs is aryl or arylatky,
Rg and Ryo are independently hydrogen, hydroxy, alkyl, alkoxy or halo, and
the drawing "—" represents a single bond or a double bond,
or a pharmaceutically acceptable sait thereof, in the manufacture of a medicament for inducing or
promoting autophagy in a cell.
15
2. The use according to claim 1, wherein:
R4 is hydroxy, C14-alkoxy or OC(O)Ry,
Rs and Rs are independently hydrogen, hydroxy, C1.4-alkoxy, halo or OC{O)R,
Ra, Rs and Rs are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl, OC(O)R;,
20 and
Ry is C14-alkyl, phenyt or benzyl,
Rg is hydrogen, hydroxy, alkyl or halo,
or a pharmaceutically acceptable salt thereof.

2% 3. The use according to claim 1, wherein:
R is hydroxy, methoxy, ethoxy or acetyloxy,
R2 and Rs are independently hydrogen, hydroxy, methoxy, ethoxy, propoxy, isopropoxy, bromo,



3- (3, 4-di met hoxyphenyl) - 4- (4- met hoxyphenyl ) chr oman- 7- ol ;

3- (4- hydroxyphenyl) - 4- (4- met hyl phenyl ) chr oman-7-ol ;

3- (4- met hoxyphenyl) - 4- (4- met hoxypheny1) - 7- met hoxychr oman;

3- (4- hydr oxyphenyl) - 4- (2, 6-di net hoxy- 4- C%?r oxyphenyl ) chroman-7-ol; 5
3- (4- hydr oxyphenyl) - 4- ( 2- hydr oxyphenyl )ct%oman- 7- ol ;

3-(4- hydrogphenyl) - 4- (3-acyl- 2- hydr oxy- 4- net hoxyphenyl ) chroman- 7- ol ;
3- (3- hydr oxyphenyl) - 4- ( 3- net hoxyphenyl ) chr oman- 7- ol ;

3- (4- hydr oxyph b 1idkeé &F gb yphenyl ) chroman- 7-ol ;

3- (4- bronopheny %6 ?bi met h phenyl ) chroman- 7- ol ;

3- (4- hydr dxy thﬁMOQQFI (rgdiony, meshph ethpxy) propeXyESPPTOPOXY or acetyloxy, and

34 hydr G ey 4 biepsﬁ%eﬂﬁ;ﬁvﬁwéﬁi M BRRDmERSY: o propowsfsqereest are |y
accept abl e sal tortabetyleé@f . 15 7. The use according to claimb5, wherein the

conpound is 3-(4 dro enyl nmet hoxyphen 8- net hyl chroman-7-ol .

8. The ube %ﬁccor'ﬁlh\f%o EWXY)FF@ Wh"éha’l‘yn%m'_’ﬂo’tcgp '}1\99{5%9@01’% 'P%b cell is not a
cancer celg 2qsﬁ¥d'{3§@nuse according to any one of claims 1 to 7, wherein

t he cell |s sel ec froma neuronal cell, nyocardial cell, rruscl e cell or
| i ver cel larapbamneeecudicaliy acoepioblaaalt theredfor mul a (la), RO 25 wherein Riis
hydr oxy, al kyl, al koxy, halo or OC(0)R7, Rkand R3 are independently

hydr ogen, hydroxy, al koxy, alkyl, cycl oaI kyl, halo or OC(0)R7, R4, R5 and R6
are i ndepehdentThe uby decogiing to Eigicr1oxiereial koxy, al kyl, cycl oal kyl, acyl,

am no. 10C1ﬁi1 is hydroxy, methoxy or acetyloxy,
‘ Rz and Rs are independently hydrogen, hydroxy, methoxy, bromo or acetyloxy, -
R4 and Rs are independently hydrogen, hydroxy, methoxy or acetyloxy,
Rs and R1g are hydrogen, and
Rg is hydrogen, methyl or bromo,
15 or a pharmaceutically acceptable salt thereof.

5. The use according to ctaim 1, wherein the compound is selected from the group consisting
of:
3-(4-hydroxyphenyi}-4-(4-methoxyphenyi)-8-methylchroman-7-ol;

20  3-(4-methoxyphenyl)-4-(4-methoxyphenyl)-7-methoxy-8-methylchroman;
3-(3,4-dimethoxyphenyt}-4-(4-methoxyphenyl}-8-methylchroman-7-ol;
3-(4-methoxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-of;
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-7-methoxy-8-methylchroman; -
3-(3-methoxyphenyl)-4-{4-methoxyphenyl}-8-methylchroman-7-ol;

25 3-(3,d-dihydroxyphenyi}-4-(4-methoxyphenyl)-7-methoxy-8-methyichroman;
3-(3-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-of;

3-(3 4-dihydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-of;
or a pharmaceutically acceptable salt thereof.

3 6. The use according to claim 1, wherein the compound is selected from the group consisting
of:
3-(4-hydroxyphenyf)-4-(4-methoxyphenyljchroman-7-of;
3-(4-hydroxyphenyl)-4-phenylchroman-7-ol;
3H{4-hydroxyphenyl)-4-(3-methoxyphenyl)chroman-7-ol;



- 30 - alkylam no or di(Cl4-al kyl)am no, OC(0)R7 or ORs, R7is hydrogen,
al kyl, cycloal kyl, aryl, arylalkyl or amno, and R8is aryl or arylal kyl,
Rsi s hydroxy, alkyl, alkoxy or halo, 5 R10is hydrogen, hydroxy, alkyl,

al koxy or halo, and the drawing "=" reprgpgents a single bond or a double
bond, or a pharmaceutically acceptable salt thereof, optionally in
association with a carrier and/or excipient, in the manufacture of a
medi canment _for the treatnent or prevention of a disease or disorder in a

subj ect whef3A-fimeliexyelansbthttmeRauPBAYINIBRles aut ophagy in at |east one
cell in th?@@{)&@f“g?@]%%wwwy rﬁﬁx-?—@l';' is not a cancer cell. 11.The

use accordi e conpound is selected fromthe group
consi st i ng3-@-methoxyphenyl}-4-(4-methoxyphenyl}-7-methoxychroman;

3-(4-hydro henyl ) - 4-( A~ h n - 8- man-7-ol ; 15
3-(4- met hoi"if‘gw@r@@?ﬁﬂ)z‘é@@‘H%@}/@LAQH%‘! € élﬂ%ﬁ - 'Slrret hyl chr oman;
g- E 2 4- ?Ln&(ﬂ?@m Zyl)%ﬁ(@-h@?roﬁ@hé}ﬁ};omdsllmmé%bl;- 8- rTFt Eyl chr oganl- 7-ol ;
- (4- met hoxyphenyl) - 4- (4- met hoxypheny1) - 8- pet chr n-7-ol;
3- (4- hydr O%WV@FP}Y&‘BW’)(%@T%YI '[%Néﬁ%‘fzhgﬂpgélyﬁéﬁ?ﬁ%"%i hyl chr onman;
3- (3- et ho t hyl chroman-7-o0l; 20
3-(3,4-di h?/ﬁ?@@%k@ﬁ@)%ﬂg%%%bﬁ@ﬁ@i@? ?lret hoxy- 8- met hyl chr oman;
3- ( 3- hydr o3{4smyeroxypheayl) 44 rhydmrpphenybelyamansZ-alet hyl chr oman- 7- ol ;
3-(3,4-dih | ) r44- (A~ 1).- 8-nmet hyl chroman-7-0l; or a
phar maceut ?%ﬁ?iﬁg@gﬁ@ﬁ@ﬁpéﬁ%ﬁnﬁﬁé@@ §€3f b
10 3-(4-hydroxyphenyl)-4-(3-methoxyphenyl)chroman-7-of;
3-(4-hydroxyphenyl)-4-(3-aminophenyl)chroman-7-ol;
3-(4-hydroxyphenyl)-4-(4-phenoxyphenyljchroman-7-ol;
or a pharmaceutically acceptable salt thereof.

5 7. The use according fo claim 5, wherein the compound is 3-(4-hydroxyphenyl)-4-(4-
methoxyphenyl)-8-methylchroman-7-ol.

8. The use according to any one of claims 1 to 7, wherein the cell is not a cancer cell.

0 9 The use according to any one of claims 1 o 7, wherein the cell is selected from a neuronal
cell, myocardial cell, muscle celf or liver cell.

10. Use of a compound of formula (la),
R

(la)

25 wherein
Ri is hydroxy, alkyl, alkoxy, halo or OC(O)Rz,
R> and R3 are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, halo or OC(O)Ry,
Rs, Rs and Rs are independently hydrogen, hydroxy, alkoxy, alkyl, cycloalkyl, acyl, amino, C14-



25 12. The use according to claim 11, wherein the conpound is

3-(4- hydroxyphenyl)-4-(4- net hoxyphenyl)-8-nethyl chroman-7-0l. 13. The use
according to any one of clainms 10 to 12, wherein the cell is selected from
a neuronal cell, nyocardial cell, nuscle cell or liver cell. 30 - 31 -

15. The use according to any one of claid 10 to 14 wherein the cell is a
neuronal cell and the treatnent conprises preventing neuronal cell death.
16. The use according to any one of clains 10 to 14 wherein the cell is a

o o as o s SHPTRATHC I pgRITER ORFEPORG S i il i g

Ry is hydrogen, alkyl, cycloalkyl, aryl, arylalkyl or amino, and
Rg is aryl or arylalkyl,
Re is hydroxy, alkyl, alkoxy or halo,

5 Rio is hydrogen, hydroxy, alkyl, alkoxy or halo, and
the drawing "---" represents a singfe bond or a double bond,
or a pharmaceutically acceptable sait thereof, optionally in association with a carrier andfor excipient,
in the manufacture of a medicament for the treatment or prevention of a disease or disorder in a
subject wherein the compound induces or promotes autophagy in at least one cell in the subject, and

10 wherein the cell is not a cancer cell.

11.  The use according to claim 10, wherein the compound is selected from the group consisting
of: '
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl}-8-methylchroman-7-ol;

15 3-{4-methoxyphenyl)-4-(4-methoxyphenyl)-7-methoxy-8-methylchroman,
3-(3 4-dimethoxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-of;
3-(4-methoxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol;
3-(4-hydroxyphenyl)-4-{4-methoxyphenyl)-7-methoxy-8-methylchroman;
3-(3-methoxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol;

20  3-(3,4-dihydroxyphenyl)-4-(4-methoxyphenyl)-7-methoxy-8-methylchroman;
3-(3-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methylchroman-7-ol;

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

25 12, The use according to claim 11, wherein the compound is 3-{4-hydroxyphenyl}-4-(4-
methoxyphenyl}-8-methylchroman-7-ol.

13. - The use according to any one of claims 10 fo 12, wherein the cell is selected from a
neuronal cell, myocardial cell, muscle cell or liver cell.

30
14.  The use according to any one of claims 10 to 13 wherein the disease or disorder is
associated with defective, impaired or otherwise aberrant autophagy or autophagic processes.



-31-

15. The use according to any one of claims 10 to 14 wherein the cell is a neuronal cell and the

treatment comprises preventing neuronal cell death.

16. The use according to any one of claims 10 to 14 wherein the cell is a smooth muscle cell

5 and the treatment comprises maintaining atherosclerotic plaque stability.



