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to certain novel chroman derivatives and their salts

and derivatives, conpositions containing sane,

nmet hods for their preparation and uses thereof as

t herapeutic agents part|cular1y as anti-cancer and

chenot herapeuti c sel ective agents. Background of the

I nvention 10 Over 700 dlfferent natural |y occurring

i sof | avones are known sone of which have biologica

proper t i BT IWEED&HMWPE&NA%I%NEDIC ENTS

5,726,202 generically di ng $eE@APY sof | avan

conmpounds, particularly |ary chroman and

centchroman for the treatnent of benign prostatic

lgpertrophy 15 WD 01/17986 al so discl oses certain
ejdiof $he\ IveRH8linds.  Sunmary of the Invention

e rés%hﬂﬂjvéﬁtloht}aaféﬁ %‘@@é}falﬂ AN Elﬁbﬁlaﬂ 6@!1@%&@%‘5’11@&8@‘%&{5 and

group of conpounds of e general formula (I

mnwn@xmomnosxtwpmqmnmg lsemepeethpds @c thieiri nrepagation and uses thereof

udi n n nt. i ne act |
chasinens bt BoOanabl AR conf Il shbuaerpruinsclssisy eeents.
cancers. Thus according to an aspect of the present
invention there is provided a conpound of the general
fRpckgrennd of thrInvgn@onr7 - -\ f (1) R RR R R3 ~\J R5
'@Yetr% ﬁf&@lt%?&l%lgﬁﬁcgﬁél P%ﬁ%&%@%ﬁsomgof Which have

errvative -t hereo ereln:

biological properties with potential therapeutic benefit.

US 5,726,202 generically discloses certain isoflavan compounds, particularly 3,4-

diarylchroman and centchroman for the treatment of benign prostatic hypertrophy.

WO 01/17986 also discloses certain isoflavan compounds.

Summary of the Invention

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

activity, chemotherapeutic selectivity and radiosensitisation of cancers.

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

general formula (I):

M




Rl is hydrogen, hydroxy, halo, NRLOR11, C3-6
cycl oal kyl, Cl-6 al koxy, C2-6 al kenyl, Cl-6
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one or nore hydroxy, chloro, brono, iodo or NRL ORl1
groups; 5 the drawing and R2 together represent a
doubl e bond or the drawing represents a single bond
and R2 is hydrogen, hydroxy, NR1OR11l, C1-3 al koxy,
Cl1-3 fluoroal kyl, halo or C1_3 alkyl optionally
substituted by one or more hydroxy, chloro, brono,

i odo or NRLOR11 groups; R3 is hydrogen, hydroxy, hal o,
NIREGRY o derivagive therepimibgreinicl- 6 al koxy, Cl-6

S 0ol ETREMISTR S B .

by oneﬂmroaﬂiqd er Hydyr alkyl, opitdnaﬂy) substibuted byoate ar MRl BiRlrbxy, chloro,
R3 and R9 are independently

gr oup R7,
hydro °=H9gf? B’BNRE oRal %rouP\ﬁ?loRl |, C3-6 cycloalkyl,

(t:ﬁe@ra@)lnlfg)'xy " afid R t(féeﬂﬁf %lré‘s)élllt’a &anfé wnkenry! | COOR12,
COR13 or CT6a yl” optionally substituted by one or

ﬁfb‘? drawing Oxy'" TQPNSQNQ a Sin@lﬁtbondcﬁ!hd Rr iNRidypgen, hydroRyONRoR11, Cia

agg‘c"lxgapkix u81;0 ﬁ&?:‘}? ‘%H ?113 {y?%ﬁﬁ%na[% Wat:ltﬁgeg by one or more

Cl 6 alyldxy, i3o10, Biwedop eddeydr NRWW; n represents O
1; and R14 and R15 i nde endent |y present hydroge
d%s Ca ishydrgan, ydri4rIS MR 1 leﬁyclmi@ét e alkoxy, Ci.s fluoroalkyl,

epr egent rr%@ r
het er ?éz)ﬂ flﬁlé&ygoébo fihar ITEC:ES che BI% Cl&l %1ky1 optionally
t her eahibstitiited by bee pr mutedydidxat chmn bfding, ecntoe(&eﬂmR“ groups;
drogen_and is a singl e. bond th doe not
%p odinRoh arliﬂg@ﬁis kA%Ef‘oF’&'FP@dF Yahé?cfrﬂg?n iys@e&y Brloy AR 0R 11, Cs-6
pr eser&&clb&l‘k?ﬁbl 9'&115051? e, 6‘ ﬁud%é?k‘ﬂzldégs ﬂk&{}@ C@@@Rﬂ?"CGI@S or C;.¢ alkyl

25 preparation of a Tonmpound formula’(1). AcCordi ng
t o anoeptienallysywbstitutef by lose pr memlnydrwwe ahloom btdmcv godasor NRoR1;

g’woﬂgﬁﬁwéﬁhar m&ﬁiﬁm IdS%[ ¥ BYq%ﬁnE t I o@p’ws 6 Cyclo nﬁg}r]]i osf%‘cialkyl silyl;

R @harlgrnycﬁugérp g, Ismkya@g%r@yabhlﬁymlmmm derivative
thereof I n association with one or nore pharnmaceuti cal

30 carepiesants @eich;@ndnt s, auxiliaries and/ or dil uents.
20 Thu
48, 2005h 087 A ERLAZROUOR M ey ENZ A EBPAR et
pr ovi degethdreeprsgntfa fior 6 member heteroaromatlc or heterocylic;
and pharmaceutically acceptable salts thereof,
with the proviso that when R; represents hydrogen and "---" is a single bond then R; does

not represent hydrogen.

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

preparation of a compound of formula (I).

According to another aspect of the present invention there is provided a pharmaceutical
composition which comprises one or more compounds of formula (I) or a pharmaceutically
acceptable salt or derivative thereof in association with one or more pharmaceutical

carriers, excipients, auxiliaries and/or diluents.



conpound of forrmula (1) in therapy, particularly
chenot herapy and as radiosensitising agents. 5
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there is provided a nethod for the treatnent,

prevention or anelioration of a disease or disorder,

whi ch conprises admnistering to a subject an

ef fective anount of one or noge conpounds of the

formula (1) or a pharnmaceutitally acceptable salt or
derivative thereof optionally in association wth a
carrier and/or excipient. 10 According to another
akpecaccordinge apphersapestnf e prevent mypriiqnatheredsy prgaiged the use of a

S0y 041 B, SR AL BBk B i

mgestsconpounds of forrmula (1) or a pharmaceutically
acceptable salt or derivative thereof. 15 Brief
Description of the Figure Figure 1. Shows

PRG | kil ofdhé bk ihRAHOH tHeRR QHAMINC: mdthod for th
i er??(lﬁgggddﬁﬁ)‘{e}}eg\?vsr%?noserhr% faeces1 and ur?ne. Averrnagg or e
vedatresnt apreventios entmdlidratior obedissrde bodiadrden mdieh somrsns

of, t.he conpound.(SEM .a sem - | plot in part d
iR RELS B SF R e ot of ShsGratork BpRPpingof I formula
RessiTd pHatBicedficdlierckbeptané kaor eeivatiwsBeeof sPHRIALIY  association with
have found that conmpounds of the general formula (1)
gheswriergmdfor ies¢ipignhnd unexpect ed bi ol ogi cal and

pharmaceutical properties. 25 The conpounds of formula

(I') of the invention are believed to have favourable

t Dodoedihy to @oMidr lagechbilithe prsemlinweatibs therdis geodded an agent for the

bi oavai l abi | ity. Surprisi ngl %ﬁe conmpounds of the )

i tFRpERENtOPFORRARE or amelioratigioefi disgass Pt Jisordeigihich aggH comprises one

i 1€ RRE Bf derivati
T abe <kl  fy BRI S B R b T SR Ty B¢ 8 derivtive
Thereohnpounds of fornmula (I) are cytostatic and
cytotoxi c agai nst a broad range of cancer

Brief Description of the Figure

Figure 1. Shows pharmacokinetics and distribution of compound No. 1 identified below

in serum, faeces and urine. Average values are presented for free and total concentrations
of the compound (xSEM) as a semi-log plot in part A and as a standard linear plot in part

B.

Detailed Description of the Invention
The present inventors have found that compounds of the general formula (I) show

surprising and unexpected biological and pharmaceutical properties.

The compounds of formula (T) of the invention are believed to have favourable toxicity
profiles with normal cells and good bioavailability. Surprisingly the compounds of the
invention exhibit anti-cancer activity, significantly better than or at least comparable to

known cancer treatments.



cells of human and animal origin. By cancer cells, it
is nmeant cells that display malignant characteristics
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unregul ated growth and behavi our which usually
ultimately is life-threatening unless successfully
treated. 5 The cancer cells that have been found to be
responsive to conpounds of fopmula (1) are of
epithelial origin (for exanple, prostate, ovarian,
cervical, breast, gall-bladder, pancreatic,

%@?@h‘}ﬁ'fffg Cﬁll(f? %Oiggﬁgﬂl@u n% o ne er P Irc|>ad)ramge of cancer -
I
S B 4

mhgtﬂcgﬁrlahwmdlwkaddms uﬂnqmmgmshﬁgi frommondascer etlist lpougegulated growth

2 R Bty SRR s B e St ey trated.
tm @060 that 5 Peeh ftfint @ boRshdhepRlth @Gmﬁblﬁﬁls R&YSmula (1) are of
| ow toxicity against non-cancer cells such

ke@#taelilq% QEgingdorgxpmpleg prostsia, Avarian, cfmf@gkbwastsgaihbl@édmepancreatlc
| t
S0, S M S Aokt e R MR RBE Bt xamoe

Qyitlah@ma, shdsythatiamn aid geam ceﬁﬁbﬂ llikNatd oftictiral®irigin (for example
agﬁcognl sed fﬁ bei ng poorly sensitive to standard
toplacaRediceugs. It is highly unusual and
unexpected to find such potent activity agai nst
cancers, for exanple, 20 chol angi ocarci nom,
piah?chigd}' upusidbascarisigte fadd rebit@nmoep of dutpoands that display such
[

AP EREN heinteooh S tlrerBP s HdEBL hathe gapounds

taRcoHdfig! ta YheAiRv@tionial 6 HaQe IR to‘ahm@@%ﬁin&ﬂ RA- &%H&%lls such as
cells, by which it is nmeant that ese conmpounds

éﬁeraﬁ@pcﬁm@rmeﬂ droambeman foeeskif. Spmineander eeltisededtivity dshlighly unusual
aifl g to kill the cells, or they convert cancer

Cef 1SS a state of radio-resistance to

radi o- senS| tivity. Additionally the conmpounds of

fo (inul a i re thought to possess cheno-sensi ti sing

‘famaews Shiae coePewEl of ferruvasd) theav exfelatisity egipstepncer cells that
gagﬂﬁgfl li’&:ro é’& For bR §g SSRRRe) Eﬁp&eﬁ‘? afti-cHRAE ﬁfugs }t is highly
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2006/ 032085 PCT/ AU20 01435, -5 unds Qn %
; EHOSWCWﬁWaP%T 189 FOCU[IDQEA A, anoma, that are highly resistant to

@@ Rl idvgysPr operties for

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

state of radio-resistance to radio-sensitivity.

Additionally the compounds of formula (I) are thought to possess chemo-sensitising
activity, that is they increase the cytotoxicity of chemotherapeutic agents, especially to
cancer cells, and/or convert cancerous cells from a state of chemo-resistance to a chemo-

sensitive state,



non-cancerous cells. This has significant therapeutic
i nplications because the traumatic side-effects of
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toxicity of the traditional 5 treatments to
non-cancerous cells. The properties described above

of fer significant clinical advantages. The radio
and/ or cheno-protective properties of the conmpounds of
the invention may be 10 einéyed to protect healthly
i ndividuals fromthe effects of radiation and/or

chem cal toxins, or lessen the effects of the sane.
The properties descri bed above offer significant

Q’f“ndlﬂéjse o?ﬁt‘égn%p\%gﬁgns mga? alsB ?réx}’féfée{l‘[e;‘xw‘bn% 0%23(?5 gJYétg@cl‘r':]vte éoroperties for

\Mohkcanmmsedsellsy Hiis hey s@ﬁﬂmamtnltbeﬂabmtrc%@lmﬁtlcg’rsd:wt:bnsefthe traumatic

h unD re the size of ch tuno
SIGHR Hevs ﬂ\ﬁ}latpﬂ e GRIBY AECPShRY therlgiigiy o the traditional
%@Qﬂﬁﬁ@{dﬂbm@ﬁ&@nﬁg&m other and/ or in conbination

ot her anti-cancer agents, and/or in conbination
WI t h radi ot her apy. 20 Gener al | y in corrpounds of

rnmul a ord ti.on th
et e iR st eess snown
beI ow. R8 R9 R9 R9 R8 R8 or 25 RO WD 2006/ 032085
PCT/ AU2005/ 001435 -6 Generally in conpounds of
fierradia apd/pr shamn-proRstive prapsrticn & theicompoprrds of the invention may be

}ﬁﬁﬁm e{c)lgﬁ gﬁeﬁeﬂgﬁﬁﬁﬁadﬁ %l tlgg EerttS o aBili6H affor chemical

toxins, or lessen the effects of the same.

The properties described above offer significant clinical advantages.

The invention also provides the use of compounds of formula (I) to treat patients with

cancer by either reducing the rate of growth of such tumours or by reducing the size of
such tumours through therapy with such compounds alone, and/or in combination with
each other, and/or in combination with other anti-cancer agents, and/or in combination

with radiotherapy.

Generally in compounds of formula (T) according to the invention the substituents Rg and

Ry will be distributed as shown below:
f’C[RS &
Ro

or

Rs
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WR5 RA RS or |l RA 5 R3 R3 Preferably in conmpounds
of formula (1) the drawing represents a single bond.

wee@bmsABs y i n conpounds of the invention, incPCALY05/001435

conmpounds of fornula (1) R3 will be 10 in the

par a- position. In conpounds of the invention,

i ncl udi ng conpounds of forrmula (1) when R3 represents
(O"Cl_4 al kyl eneNR14R15 prefgrably it represents -0OC2
al kyl eneNR14R15 wherein NR14R15 represents
pyrrolidinyl. 15 According to the invention there is
provi ded conmpounds of fornmula (l-a): RL R7 Ol 'I,
(l-a) REBRR" RAR\ R3I~\J RS R R4 or asalt or

drRhéMBY iV EonhRneobf fhatRi(D adordiig,to BR int¥htioR%he f¥bstitents R3, Ry
R8 are as_defined above for conpounds of fornmula

and

end Rywyilh be istbptrgsspbawmbelons/ 001435 -7 with the
provi so that when Rl Jgpresents hydrogemaand is a
singl e bond theRR2 not represent drogen. The
positions of R3, R4 E conmpounds
of formula (1) appl gyal ly to 5 compounds of
formula (l1-a). HE pogrtion of R8 Ry
for conpounds of formila (1) equally applies to

conpounds of formula R&-a). Rs
Rs R4 Rs
or
R4
R3 R3
Preferably in compounds of formula (I) the drawing "---" represents a single bond.

Preferably in compounds of the invention, including compounds of formula (I) R3 will be

in the para-position.
In compounds of the invention, including compounds of formula (I) when Rj represents
(O)nCy.4 alkyleneNR 4R ;5 preferably it represents -OC; alkyleneNR 4R ;s wherein NR 4R s

represents pyrrolidinyl.

According to the invention there is provided compounds of formula (I-a):

(I-a)

or a salt or derivative thereof wherein

Ry, Ry, R3, R4, Rs, Rg, Ry and Ry are as defined above for compounds of formula (I)



10 I'n conmpounds of formula (1-a) R7 preferably
represents Cl 6 al koxy or hydroxy, especially nethoxy

w@rookyshoexy. | n conpounds of fornula (1-a) preP€r/apkops/001435
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represents a single bond. 15 In another preferred
aspect the invention there is provided conpounds of
formula (1-b): R R7 O(l-b) RE R RRRO R3 ~\JR5
R4 or a salt or derivative thereof wherein Rl
represents hydroxy, halo, NR1L 1, C3_6 cycloal kyl,

C 6 al koxy, C2_6 alkenyl, CL.6 20 fluoroalkyl, Cl1_6

al, opti.onal |y supstituted by one or nore hydroxy,

il g POyt VheHIB sepraiRais St oL dha Sl pord then Ry does
Rot reépfoseithydffeAnd RO are defined above for conpounds

of formula™(l). The positions of R3, R4 and R5 shown

above for conpounds of fornmula (I) apply equally to

e BREBBUEY T Ras RS STt 8L APRo AP il uply caualy o

bmpeuidrof¢ammoads. of formula (1) apply equally to
conpounds of fornula (I-b). 5 Preferably in conpounds
of forrmula (I-b) Rl represents hydroxy, Cl.6 al koxy,

e a 6 I tional lay substditut ed .
e dng oY BERF bty B for BB IRG, o RE b S appiics o
NERhOBRIdds@if derpsila @ef)eci al |y Cl. 6 al kyl, particularly
nmet hyl. Preferably in conpounds of formula (I-b) R3
represents hydroxy, Cl_6 al koxy or C1_6 al kyl 10
B Ry oP e (T T et a8y Rerg Rl YOI o St espectatly
orethoxgraghydropzir t i cul arly met hoxy. Preferably in
conmpounds of fornmula (1-b) R3 is in the para position.
15 Preferably in conmpounds of formula (I-b) R4, R5 and

RO coripeURRe @ frhvilal (R RSy "---" represents a single bond.

In another preferred aspect the invention there is provided compounds of formula (I-b):

(I-b)

or a salt or derivative thereof wherein

R; represents hydroxy, halo, NRoR1y, Ci.6 cycloalkyl, C. alkoxy, Cy.¢ alkenyl, C¢
fluoroalkyl, C;.4 alkyl optionally substituted by one or more hydroxy, chloro,
bromo, iodo or NRoR; groups; and

Rs, R4, Rs, Rg, R7, Rg and Ry are defined above for compounds of formula (I).

The positions of Rz, R4 and Rs shown above for compounds of formula (I) apply equally to

compounds of formula (I-b).



hydrogen. Preferably in conmpounds of fornula (I-b) R7
represents hydroxy or Cl_6 al koxy, especially hydroxy

wo@eroo®stoexy. 20 Preferably in conpound of forneCEA(2006D01435
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R8 represents hydrogen, hydroxy or Cl_6 al koxy,
especi al |y hydrogen, hydroxy or nethoxy, particularly
hydrogen. Preferably in conmpounds of fornula (I-b) R3
is in the 3 position. 25 Prekerably R9 in conpounds
of formula (l-b) represents hydrogen hydroxy or Cl_6
al koxy, especially hydroxy or Cl_6 al koxy,

particul arly hydroxy or nethoxy. Thus, in another
aspect the invention provides conpounds of the formula

(R"l;h 1t10n?bQ R%&@Q@ﬁ&%? %&E@é fo gé Q&]}f’rﬁ&la (I)%ppl@lequaHy to

d@mman &/@fbmmleéf—b)x\herel n RlL, R3, R4, R7, R8 and R9
are as defined above for conpounds of forrmula (I-b).
51n a highly preferred enbodi nent, represents a

Qr@ﬁk@lﬁﬂf&mp&ﬁd%ﬂ%ﬁﬁﬁﬁ ‘%F@ I@Tﬂb%&ﬁghg&}@(}e d.Q alkoxx Ci

onpounds_of forrruafl- equal
cﬂuOF‘%ﬂ“ﬁbdi G-¢ alkpipptiond m@wtﬂted by omp oumase hwctrhxy; chlmeo bromo iodo

of i.nve tlon are as
PRSGRL el bbb GeRE gt Par%l—‘i“ ety eyl )
Preferably in compounds of formula (I-b) R; represents hydroxy, Ci.¢ alkoxy or C,.¢ alkyl
optionally substituted by one or more hydroxy, chloro, bromo, iodo or NRoR;; groups,
especially Ci.¢ alkoxy or hydroxy, particularly methoxy.

Preferably in compounds of formula (I-b) R; is in the para position.

Preferably in compounds of formula (I-b) R4, Rs and R¢ independently represents
hydrogen.

Preferably in compounds of formula (I-b) R; represents hydroxy or C. alkoxy, especially

hydroxy or methoxy.

Preferably in compound of formula (I-b) Rg represents hydrogen, hydroxy or Cy.¢ alkoxy,
especially hydrogen, hydroxy or methoxy, particularly hydrogen.

Preferably in compounds of formula (I-b) Ry is in the 3 position.

Preferably Ry in compounds of formula (I-b) represents hydrogen hydroxy or Cj.¢ alkoxy,
especially hydroxy or Cy.6 alkoxy, particularly hydroxy or methoxy.

Thus, in another aspect the invention provides compounds of the formula (I-bb):



oH/ O OV OV M M HOOHOO OW (3) \ (4

owe !l / V1 Ov Ow Ow W 2006/ 032085

wWOEams5AEDED5/ 001435 -10 Me M MO O HO 0 (5) RCT/AU2006M01435
oH(6) OV OV M M MOO HOO OH\ I \ OH CH (8)

Ove OB M HOO\N I \ OH/ (9) OH 5 Ow or a salt or
derivative thereof.

(I-bb)

or a salt or derivative thereof wherein

Ry, R3, R4, R7, Rg and Ry are as defined above for compounds of formula (I-b).

5 Inahighly preferred embodiment, "---" represents a single bond.

The preferences expressed above for compounds of formula (I-b) apply equally to

compounds of formula (I-bb).

10 Specific compounds within the scope of this first aspect of the invention are as follows:




Most preferably the conpounds of formula (I-bb) have
the following structure: 10 M M HOO (1.1) MeOO

W@ 2008p3208H \ 1 \ | Ove Ove Ove WO 2006/ 032085PCT/AU2005/001435
PCT/ AU2005/ 001435 -11- M HOO (3.1) Ow Ow or
salts or derivatives thereof. 5 In another preferred
aspect the invention provides a conpound of fornula
(l-c): R7/ Ol (l-c) RERRAQR$ | RO R3I 1 \J RS R4
or a salt or derivative thereof wherein R2 represents
hydr oxy, hal o, NR1OR11, C 1-3 al koxy, C1-3
fluoroal kyl, @d.3 alkyl optionally MiLO substituted by
one or nRkpe hydroxy, chloro, brono, i‘odo or NRLORL1
groups; andyR RN R5, R, R7HOR8-a

defi ned abo Qr conpaunds of for

positions of F ’ AR5 sk®wn abu ouP¥s

of formula (I) equally to Or mul ae)
(1-b). 15 The pfSitionof R and RI she for
conpounds of fo where R9 is par a
position apply equally to conpounds of romula (I-b).

OMe

or a salt or derivative thereof,

Most preferably the compounds of formula (I-bb) have the following structure:
10




NR1OR11 i n conpounds of forrmula (I-c) preferably

represents hydrogen or Cl.3 alkyl, 20 especially
whasospess or et hyl . WO 2006/ 032085 PCT/ AU2005PCDAG3H5/001435

-12 Preferably in conmpounds of fornula (I1-c) R2

represents hydroxy, nethoxy, nethyl or

trifluoronethyl. Preferably in conpounds of fornula

(I-c) R3 represents hydroxyulgl_G al koxy or Cl_6 al kyl

5 optionally substituted by one or nore hydroxy,

chloro, brono, iodo or NRIORl11 groups, especially

Cl 6 al koxy, such as nethoxy, particularly nethoxy.

Preferably in conpounds of formula (l-c) R4, R5 and R6

i ndependent|ly represent hydrogen. 10 Preferably in

conpounds of fornmul a R3 o epresefit’® hydrogen,

hydr oxy or Cl-6 al koxy, 1S ef erably hydrogen or

nmet hoxy, especially hydriggef. Puef erabl gud n conpounds

of formula (I-c) R8 is sitfuatg ' ¢ 3 position. 15

Preferably in conpounds of fogy - % R9

represents, hydrogen, hydroX [ Cl 6 aPMoxy,

especially hydroxy or Cl 6 akkoxy, particularly

hydroxy or nethoxy. More prefdrably in this second

aspect the invention provi desO4econpound of formul a

(drsaléfor ded@ates @dréofcC) R6 R2Z R$ R4 RO R3 or a salt

or a derivative thereof wherein: R2, R3, R4, R6, RV,

R8 and R9 are defined above for conmpounds of fornula

(.- [ [ r .
5 el ite R SHERE A TRAST Bio RN SobBouRPOEHA (P

(I-cc). WD 2006/ 032085 PCT/ AU2005/ 001435 -13 Specific

conmpounds of foQ?ﬂza(l-cg) are shown bel ow

-

(I-c)

or a salt or derivative thereof wherein
R, represents hydroxy, halo, NRjoR i, Ci3 alkoxy, Ci.3 fluoroalkyl, C,.3 alkyl optionally
10  substituted by one or more hydroxy, chloro, bromo, iodo or NR;¢R;; groups; and R3, Ry,

Rs, Rg, R7, Rg and Ry are as defined above for compounds of formula (I).

The positions of R3, R4 and Rs shown above for compounds of formula (I) apply equally to
compounds of formula (I-b).

15

The position of Rg and Rg shown above for compounds of formula (I), where Ry is in the

para position apply equally to compounds of formula (I-b).

NRi1oR11 in compounds of formula (I-c) preferably represents hydrogen or C.3 alkyl,
20 especially hydrogen or methyl.
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O 5 MeO O MeO O \ 1 3) HOHO Ow \

0 200600320828 OV OV HOOHOO I | HO (14) HO RABAU20051001435
OH\ \l Ov M M ( \' I\ (17) HO
OH Ove 10 Ove Ove WO 2006/ 032085 PCT/ AU2005/ 001435

-14- Me Me

Preferably in compounds of formula (I-c) R, represents hydroxy, methoxy, methyl or

trifluoromethyl.

Preferably in compounds of formula (I-c) R; represents hydroxy, Cy.¢ alkoxy or C.¢ alkyl
optionally substituted by one or more hydroxy, chloro, bromo, iodo or NRjoR; groups,
especially Ci.¢ alkoxy, such as methoxy, particularly methoxy.

Preferably in compounds of formula (I-c) R4, Rs and Rg independently represent hydrogen.

Preferably in compounds of formula (I-c) Rg represents hydrogen, hydroxy or C,. alkoxy,

more preferably hydrogen or methoxy, especially hydrogen.
Preferably in compounds of formula (I-c) Rg is situated in the 3 position.

Preferably in compounds of formula (I-c) Ry represents, hydrogen, hydroxy or C,.¢ alkoxy,

especially hydroxy or Ci.¢ alkoxy, particularly hydroxy or methoxy.

More preferably in this second aspect the invention provides a compound of formula (I-

ce):

(I-cc)

or a salt or a derivative thereof wherein;

Ry, R3, R4, Rg, Ry, Rg and Ry are defined above for compounds of formula (I-c).

Preference expressed above for compounds of formula (I-c) apply equally to compound of

formula (I-cc).
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HO OHO O Ow ( \

o M Me MO O HO O (20) \
wO0 oos30RE OV Me M Me
(23) OH\I \lI 5 Ow Ow
HO ):::L (25) OH\ \I NH2

HO (21) OH
0 OH HEr/AR)005/1435
M HOO HOOOH H % (24) OH

-13 -

Specific compounds of formula (I-cc) are shown below:

(13)




Ove or a salt or a derivative thereof. 10 WD
2006/ 032085 PCT/ AU2005/ 001435 - 15 The conpounds of
w0 o0060328% 1 ) according to the invention incl udeCT/we2005/001435
chiral centres. The present invention includes al
t he enantionmers and di astereoi soners as well as
m xtures thereof in any proportions. The invention
al so extends to isolated enangj.oners or pairs of
enanti oners. Methods of separating enantionmers and
di ast ereoi soners are well known to 5 person skilled

inthe artmelt will be clear to persons skilled in the
art that i conpounds according toY he invention

the ary ents on the heteHo (c.o{ng can be

cis or t ach other

t he conpourids JAcco g to tKE)i nven

(1) these 10Oslpst ts will be cis.

rliy
preferred cofip t K&lepresent invent g OMe
cis-isoner o onpound | abel | ed conpoun . 1 above.

15 Li kewi se, phrticularly preferred conp
compound Nos. ¢ to (9) in the cis- confq;e tion
Preferably, the salts of conpounds according to the
invention will be pharmaceutically acceptable salts.
20 The termmekyl is taken to |nclqu strai ght chain
and br gpehed chabn sat ur at ed a%kyl of 1 to 6
car bon at ons as net hyl, ,

I sopropyl, & sobuytyl, sec-b

butyl, penty ke. CPhe alRy oM 21)
preferably co -rably bon

at oms, especi a Q& hyl , , sopr opy! .

25 Cycloalkyl ] des C3 6 cycloalk
cycl opropyl, cycl obutyl, cyclopentyl cycl ohexyl .
The al kyl group QNecycIoaIkyI group maywmepti onal ly be
substituted by one or nore of 30 fluorine, chlorine,
brom ne, iodine, carboxyl, Cl_4 al koxycarbonyl, Cl 4
al kyl ani no e Me

MeO HO 0

or a salt or a derivative thereof.



WO 2006/ 032085 PCT/ AU2005/ 001435 -16 carbonyl,
i-(Cl_4 al kyl)-am no-carbonyl, hydroxyl, Cl 4 al koxy,

wo o008y, Cl_4 al kyl - carbonyl oxy, Cl_4 al kyP@T1AG2005/001435
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C3_6 cycl oal kyl or phenyl. Preferably the al kyl group
does not bear any substituents. 5 The termCl_6

al koxy i ncludes groups wherein the al kyl portion
therein is a straight chain_qr_ branched chain alkyl
noi ety. Cl_6 al koxy groups |nclude nmet hoxy, et hoxy,
pr opoxy, i sopropoxy, butoxy, tertiary butoxy and

c- but ox efera C alkox su i tuents
mq cogg)oH%@an;rIXerrgllﬂa ﬁgg&;gmg i‘ﬁ&@ 1%Ye|ny Al wo chgahggatres. The
t;ﬁ’éﬁhf ﬂn'k}%tﬁﬁl 15Mhdésrhq51| tHéi §1§ant1@}nlé?/s| and‘@f%[e%d’isd?ﬁ@s 9§ wERbEmixtures
such as 1, 3, of hydr ogens have been
rtbgbaf:lecanmordpommm T“hh mwentwr dacb kxtendseg isodated etantipmbits or pairs of
chain or Pre
fﬁnalateoaafr‘r&ﬁ 3? gjﬁ Bf S‘?pﬁ@t% Sn?fﬁ%ﬂeﬁsomwwméﬂ?}e“ are well known to
R@ﬁk@%kﬂkﬂ@@ﬂkhyﬂ 15 The termaryl is taken to
i ncl ude phenyl, benzyl, biphenyl and naphthyl and may
be optionally substi t ut ed by one or nore Cl.4 alkyl,

YR e AP FRTBERY b il coB bt spLORY bo the

"ihedmibnitlse argkﬂjbsﬁtoentm oh tecdhetdrogyictic riap ka be cib e manarethtive to each

i odo, prefera fluoro, chlgro. or 6. nme re
by é’p Breply laﬁ%e FREBRIBAS BeaEdiRe o tﬁ@gwr:mq Prmgla (I) these
RﬁbﬁﬁhénsRMIB@bm”e pyrrolidine, oxazoline, thiazole,
i m dazol e, | mdazoline, imidazolidine, pyrazole, 25
yrazollne yrazolldlne isoxazole i sothiazole,

adlaz a tri.azgl e zol.e ridine
o e R R o B B hnrtint B R s LR R o e SR ReF St compound
AxbdIRH CoMPouRYNSZI Adve. Pi perazi ne, triazine,
t hi adi azone and dithi azi ne each of which nay be
optionally substituted by one or nore of fluorine,

S5 2 Dl o ) o p e i
adokfdrinatien.no- car bonyl , hydroxyl, Cl1_4 alkoxy,

fornyl oxy, Cl1_ 30 4a|ky|-carbony|oxy, Cl_4 alkylthio
or C3_6 cycloal kyl. WD 2006/ 032085 PCT/ AU2005/ 001435

Preferably, the salts of compounds according to the invention will be pharmaceutically

acceptable salts.

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

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

The alkyl group or cycloalkyl group may optionally be substituted by one or more of

fluorine, chlorine, bromine, iodine, carboxyl, C;.4 alkoxycarbonyl, C;.4 alkylamino-



-17 The conpounds of the invention include all salts,
such as acid addition salts, anionic salts and

wQamMobnza08HNi ¢ salts, and in particul ar incl udePCT/AU2005/001435
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pharmaceutically acceptable salts as would be known

to those skilled in the art. The term

"pharmaceutically acceptable salt” refers to an

organi ¢ or inorganic nniety_t%qt carries a charge and

that can be administered in association with a

pharmaceuti cal agent, for exanple, as a counter-cation

or .count.er-ani_o in a salt, Pharnmaceuti cal

efeéo@avﬁ B A ram oA DY &0k Ho G 64 SKORYe fo IO, Crs alkyl-

(oA loxy A0, allkyHBEI€E < BUllo@kA i BhedyiM ted to sodium

potéggiﬁﬁﬁ Al iunfqgfn%g%ngﬁqugt%PLary am ne.

Phar maceutically acceptabl e anions are known to those
kKill..in the art, and.include t,. are not limted

gae%mbbﬂhaé}k@g’é’ﬂ"&dﬁs ?‘g%?ra"lné’,subsfq#‘?eé’fse, bi car bonat e

and carbonate. 10 Pharmaceutically acceptable salts

i nclude those forned from acetic, ascorbic, aspartic,

béwdeint Cr-balkgenimsludphatonps wherein the alkyhpeitipe therein is a straight chain

' f ric, ol ic, .glutari

SRR ARG PUTRL i AL s A ey s propony
isdprepoxyEbeKys seitiplyduiaky andpbd-b@ogy. Plefetaisly YaQh} 416:6,

napht hal engsul phoni c, napht hal enedi sul phoni c,
ﬁagﬁﬂmt%wgla@ Rethexy enethoxy. espegily methaxyal oacet i c,
phosphoric, pyruvic, para-toluenesul phonic, tartaric,
trifluoroacetic, triphenylacetic, tricarballylic,
Slheiteryr flugroglisypincluies, "adlgll pivherein, ons wir plva sudhas 1aBB, 4 or 5 of the

ucci ni ¢, aci.d. The t "phar uticall cceptabl e .
Jiipsns e gfn neplaed B PRy dihe HrgrosTi iy e A agaht Chsgn or
thaghcBEd ENn CARROURE PRArrddIRIdr G rilps MdIHR tHiBlubReethyl and
recipient is capable of providing directly or :
ipgdiaflaeromethylhe parent conpound or netabolite, or that
exhibits activity itself and includes for exanple
phosphat e derivatives and sul phonate derivatives.
ThieSerndgtyl iaslievas indludk! pheeylsednyal, Biphefl ahdnashthylcal yay be
act.i v es%ers, grodrugs or the like, 25 The_preferred

debgitute by e 8B mETs Quaalieyl oy dapxsk Giaalkgye caronyl, Cig

Qﬁ&kggﬁ%%ﬁi(%%%mggagygggggghﬁ@hh¥mﬁieavable | eavi ng

grou I'n vivo to provide the
conpounds of the invention or their active noiety. The

S esmE B SR EER Yo Pl 515D o Dronah o e el fuoro,
QKMrsubstituted conmpounds, where one or nore of the

pendant hydroxy groups are protected by an acyl 30
group, preferably an acetyl group. Typically acyl oxy

SIS L SO o P PR SRR ot

P9 ldingsoxazoline, thiazole, imidazole, imidazoline, imidazolidine, pyrazole,
pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazole, furazan, triazole, thiadiazole,
pyridine, piperidine, morpholine, thiomorpholine, pyridazine, pyrimidine, pyrazine,
piperazine, triazine, thiadiazone and dithiazine each of which may be optionally substituted
by one or more of fluorine, chlorine, bromine, iodine, carboxyl, C;.4 alkoxycarbonyl, C;4
alkylamino-carbonyl, di-(C;.4 alkyl)-amino-carbonyl, hydroxyl, C;.4 alkoxy, formyloxy, Ci-
s alkyl-carbonyloxy, C;.4 alkylthio or Cs. cycloalkyl.
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WO 2006/ 032085 PCT/ AU2005/ 001435 - 18 Chemi cal
functional group protection, deprotection, synthons

w@paens20es t echni ques known to those skill ed PET/ADZ005/001435

art may be used where appropriate to aid in the
synthesis of the conpounds of the present invention,
and their starting materials. 5 The protection of
functional groups on the co unds and derivatives of
the present invention can be carried out by well
establ i shed nethods in the art, for exanple as
described in T. W G eene, Protectlve G ou

Thq;mmppuﬁ;lsnohﬂ;s mg/ent;@hchip al} saltsgeiped as amélvgd&fxglfoy saljg ggionic salts
?T}drﬁ};’? gér?%( C Ot TN ﬁmpglgacﬁpar % rﬂﬂﬁ%n%@u i1y 3t &epifblle salts as would

aC|d acetate esters,

B Miovﬁﬁi?o&h@sessuﬂlédaﬁ tHeeiz Gl’étte&enm Qﬂtaﬂhsdeh’ateé]yacsezmdtblasalt" refers to
acetoni de_and  benzylidene, ethers s

1 p11ganis OF mgmmﬁ t}%qqqré@ap léé{;'eﬂé@n be administered in
%s%{ thé’q%ﬁgx ﬂ?ﬁ#ac@ﬁthﬁ s 16 é)éé}ngfé hek SoeHétcatidn or counter-amon

si | et’ her Protecting grou
pedisaite Bhanmcedtld:ayly af:cnptaé»keacqmloas aladqnqworto Hwse ot sl lgébe art, and

el yone 01 Ll et etion LOoSaTRl B DXARIRIALAA amine.
Eﬁ&@gwtﬁhmbﬁmefahi&% 'afjﬂqio@vrﬁ@ tkdse @y sidll iR €hel drt, wid Include but

ear to persons skilled in the art of nedjci naI
efearot Himitgd tmmlonmmmastos»ﬂatef Girated bicqgrpynatggndygrbonate.
converted into other conpounds of formula (1), for
exanpl e, where a conpound of formula (1) bears one or

PR LUEANY hecephibld salietichidt bigsse Grenedriramrageidd, asdonlis gaspartic,
substituents can be converted in to hal ogen su
bersgois, b@mﬂeg¢s¢11}gwn}c®glglo@ymnpmga{:‘ghﬁ@espﬁ)gogqc ric Clz,lﬁmgc glutaric,

ﬂlc&gi%g@;dtr&g]i% %?romotnnc US&icOmaliQnbfic! ﬁgth%é’sﬂ%oﬁl% naphthoic,

eqU| r ect other functionality in th
tpdiresyhaphthdid, nglﬁnhdlenegu]@bemc,maph@hl@d@h@dﬂwm agphthad@neacryhc

NBS, hydrob
Rriks X O aesie. ThoSPatS: PYRorae FetBme MR g TatakRS
Eﬁ?ﬁcﬁ%&ﬂg'tﬁgh&g:l’]&gﬁ@ tri&RBRRUB GahYy1id, SapREfY, sWphdmia, sulphanilic

ogenat i ng agént. Fowever, the desired hal ogen 30
aodrpaugidc Aeg. be prepar ed by, for exanple, treating an
appropriate aryl amne starting material wth NaNG2
in the presence of HC under reduced tenperature

qoRAédd YharBatelti@sly acceptable derivative” or "prodrug" refers to a derivative of
the active compound that upon administration to the recipient is capable of providing
directly or indirectly, the parent compound or metabolite, or that exhibits activity itself and
includes for example phosphate derivatives and sulphonate derivatives. Thus, derivatives

include solvates, pharmaceutically active esters, prodrugs or the like.

The preferred compounds of the present invention also include all derivatives with
physiologically cleavable léaving groups that can be cleaved in vivo to provide the
compounds of the invention or their active moiety. The leaving groups may include acyl,
phosphate, sulfate, sulfonate, and preferably are mono-, di- and per-acyl oxy-substituted
compounds, where one or more of the pendant hydroxy groups are protected by an acyl
group, preferably an acetyl group. Typically acyloxy substituted compounds of the

invention are readily cleavable to the corresponding hydroxy substituted compounds.



WO 2006/ 032085 PCT/ AU2005/ 001435 -19 0C, to formthe
correspondi ng azide salt. Subsequent treatnent with

wW@0h/032088r, KI or HBF4 may be used to converPCT/AB2005/001435
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azide into the required hal o-conmpound. A genera
process for preparing conpounds of fornula (1)
conprises the steps of. 5 i) treating a conpound of
formula (I1): R O R7 "\ | (1) R6 Rs o ~J R9 or a
protected derivative thereof wherein: 10 Rl, is

hydr ogen, hydroxy, NRI ORl1, C3.6 cycloal kyl, Cl1-6

al koxy, C2_6 alkenyl, Cl-6 fluoroal kyl, Cl.6 alkyl
optionally substituted by one or nore hydroxy or

NFtieGHbal Ifunqmbnalpgiouﬂﬁoteﬁﬁon R8prardtik®, s&?ﬁﬁ@ﬁ@ﬁﬁ?&ﬁéﬂechmques known

15 B3RP HehE 81 Biavdieyisea thererapppiaicig id iaioRy2yhesis of the
GoRb3usds dFIhSprasdhy inv@ﬁ’tﬁdno h¥ir sgain\%%%{eg yted by one

or nore hydroxy or NRI ()?IQ‘?(i rou 8f formul a
(rrr)y: X R3 (\J RS (111) R4 or a protected

ﬁgl%i é@gﬁ 100 ‘ﬁ%‘? Ofgﬂv\g@ﬁ%:@g\)@g gq{%?&eggr?cfﬁer}tyatwes of the present

W«Egﬁ@l{l k3t be cﬁlu&i %W@ll egﬁg%ll,t;ﬁhefdgﬂﬁyf{% 153{'\"&:?1 Iﬁ%@lﬁexample as

aliSCGlbg(ﬁ k*yT Wpﬁr?ﬂlil&l Il’iy)teyubg &t eups éd Opgardn 8yrshestspiehn Wiley & Sons,
Ij\)éWg&k P5g\NRI ORI | groups; R4 and R5 independently
represent %ydrogen hydroxy, NRIORII, C3.6 cycloal kyl,

6 al koxy, Cl_6 fluoroal kyl, C2.6 al kenyl, COOR12,

6 al kyl optionally WD 2006/ 032085
%O&ME%&CHB& gg@%ps R ude but arg not limited to carboxylic acid esters, eg
acetate esters, aryl esters such as benzoate, acetals/ketals such as acetonide and
benzylidene, ethers such as ortho-benzyl and para-methoxy benzyl ether,

tetrahydropyranyl ether and silyl ethers such as tert-butyldimethyl silyl ether.

Protecting groups can be removed by, for example, acid or base catalysed hydrolysis or
reduction, for example, hydrogenation. Silyl ethers may require hydrogen fluoride or

tetrabutylammonium fluoride to be cleaved.

It will be clear to persons skilled in the art of medicinal chemistry that compounds of
formula (I) may be converted into other compounds of formula (I), for example, where a
compound of formula (I) bears one or more hydroxyl substituents then one or more of
these substituents can be converted in to a halogen such as bromo, chloro or iodo by
treating the alcohol with a halogenating agent, with use of protecting groups as required to
protect other functionality in the molecule. Halogenating agents include compounds like

NBS, hydrobromic acid and chlorine gas.

Phenolic type hydroxyls may not be readily convertible to the corresponding halogen
compound by treatment with a halogenating agent. However, the desired halogen
compound may be prepared by, for example, treating an appropriate aryl amine starting

material with NaNO; in the presence of HCI under reduced temperature conditions such as



substituted by one or nore hydroxy or NRLoRI 1 groups;
and X represents a netallohalo noiety; and ii)

wopiososeaBd y foll owed by converting the terti arRCEHAT2106/001435
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group on the heterocyclic ring in the product forned
to anot her substituent, and 5 iii) optionally foll owed
by deprotection. In step i) described above the
conmpound of forrmula (I11) iﬁnpfeferably an organo
netallic reagent which is réacted with the ketone
compound of formula (I1) under anhydrous conditions
in an inert atnosphere such as under nitrogen_or

@00y enforinrthacorraspendisphaidnsalts (hscpyerfdrepfypen with CuCl, CuBr, KI or
t et rahydr of ur an), a _non-extre t e such
HBE} bt st ap st ing AR Gt s E B PRE AR

exanpl e, OC. Suitable organonetallic reagents include
organol i t hium reagents, organonagnesi um reagents and
Aragoerekprpess foregpaning comppendsios farata () eerapmies the gishs of:
gent, enpl oy [ rganomagnesi um r eagent such
s a ?fall%ﬁél’?é;r%g‘p@%(gg%@’g&%(gz may be prepared by
reacting a conpound of formula (I111), wherein X
represents hal o such_as bronmo wi th nagnesium netal
under anhydrous conditions in an inert atnosphere. In
step ii) described veahe tertiary al coho
substituent on %pg__ rocyglic ring in the 20
product formed fYoks '
may be convertednbg{
met hods. For exanpl,
par a-t ol uenesul foni ¢ aci sed to convert the
tertiary alcohol into a good | eaviHg group. This
internmediate tosylate may then be treated with a
nucl eophil e such as a hydri de source, an al cohol or an
am neot @ ptavédiderivhtve theueof wlersimst i t ution for the R2

noi ety. 25 Alternatively_ the rtiar yar ox

conve 1éaiY@”&“h%Wéﬁ%ﬁJﬁ§w§éb%gfCgﬁﬂékggghﬁ?%%ﬁﬁgxégﬁwnﬁ’C“G
agent t 1 3pR& Ly @libdtiiaed BY 6A¢ dromoteliBideoxiysor NRjoR

t he dgﬁgg?gyigﬁﬁgﬁaihg proguct Bfesaid 30 0 1

nucl egphvipki ¢ addition reaction to forma conpound of

tp?:‘?‘ / %&%&%%a%lﬂ?qeégﬁ%y %(Brgsggtq{}}a?@ggﬁﬁlydroxy7 NRoR11, Cau6

cycloalkyl, C.¢ alkoxy, Ci.¢ fluoroalkyl, COOR 3, COR3 or Cy.6 alkyl optionally

substituted by one or more hydroxy or NRjoR 1 groups with a of formula (IIT):

X

2\' (1)

R3—— —R;
3 %\I)

R4

or a protected derivative thereof wherein:
R represents represents hydrogen, hydroxy, NRjoR11, C3-6 cycloalkyl, Cy. alkoxy,
C1.6 fluoroalkyl, C,¢ alkenyl, COOR 32, CORy3, (0)nCi-4 alkyleneNR 4R s, or
C1.6 alkyl optionally substituted by one or more hydroxy or NRjoR1; groups;
R, and R;s independently represent hydrogen, hydroxy, NRoR11, C3.6 cycloalkyl, Ci.
¢ alkoxy, C1.¢ fluoroalkyl, C,.6 alkenyl, COOR 2, CORy; or Cr.6 alkyl optionally



R71 (I-d) R6 I RRR3 ~\J RS RO R4 or a protected
derivative thereof wherein R1, R3, R4, R5, R6, R7, R8

w@pae®3R208s e as defined above for conpounds of PEDAIRG0&/001435
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(I-b). 5 Dehydration can, for exanple, be catal ysed by
acid, by base or facilitated by conversion of the
tertiary al cohol into a better | eavi ng group.
Preferably conpounds of formyla (I11) are dehydrated,
for exanple, by treatnent wt4Y "para-tol uene sul phonic
acid. 10 Preference expressed above for conpounds of
formula (I-b) apply equally to conpound of fornula

(I - d) .subgieted by ove npmorac@d&xyfqrrmio&ll(grew; ande shown

bel ow., HO O \ I 15 M= OWe
VO 2006 PIBoRS ARSI EER | 25 Me0 O MeD O\ 1
\11:2( 28)og\tloﬁaﬂ&_lﬁﬂg‘)vedo%/ﬁoﬁvehldg the Wetiar¥alcoWé! gioiP ofle/heferocyclic

rlng in the product formed to another substituent, and

iii) optionally followed by deprotection.

In step i) described above the compound of formula (III) is preferably an organo metallic
reagent which is reacted with the ketone compound of formula (II) under anhydrous
conditions in an inert atmosphere such as under nitrogen or argon, in an inert solvent such
as THF (tetrahydrofuran), at a non-extreme temperature such as room temperature, or

reduced temperature, for example, 0°C.

Suitable organometallic reagents include organolithium reagents, organomagnesium
reagents and organocopper reagents. More preferably the arylating agent employed is an
organomagnesium reagent such as a Gringnard reagent, which may be prepared by reacting
a compound of formula (III), wherein X represents halo such as bromo with magnesium

metal under anhydrous conditions in an inert atmosphere.

In step ii) described above the tertiary alcohol substituent on the heterocyclic ring in the
product formed from the nucleophilic addition reaction may be converted into other R
substituents by known methods. For example, treatment with para-toluenesulfonic acid
can be used to convert the tertiary alcohol into a good leaving group. This intermediate
tosylate may then be treated with a nucleophile such as a hydride source, an alcohol or an

amine to provide the required substitution for the Ry moiety.

Alternatively the tertiary hydroxyl may be converted to a halogen by use of a halogenating

agent.

In a further aspect of the invention there is the dehydration of the product of said

nucleophilic addition reaction to form a compound of the general formula (I-d):



Me M HOO MO O (32) \ / | \ (33) OHOWw 5 OV Ow
MM HOOHOO \ / \ Ow (34) \ / \ (35 OV Ow
W@OMB6/DB2SINO 2006/ 032085 PCT/ AU2005/ 001435 - 23PAVANBI0S/001435
MeOO HOO\ / \ (36) \ | / \ OVe (37) OH OMe OVB M
M MO/ | OHOO\N / \ OH\ | / \ OH OH (38) (39)
O O Me HOOHO O \ / \ OH\ | / (40) OH (41)
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or a protected derivative thereof wherein R;, Rs, Rs, Rs, Rs, R7, Rg and Ry are as defined

above for compounds of formula (I-b).
Dehydration can, for example, be catalysed by acid, by base or facilitated by conversion of
the tertiary alcohol into a better leaving group. Preferably compounds of formula (IIT) are

dehydrated, for example, by treatment with para-toluene sulphonic acid.

10 Preference expressed above for compounds of formula (I-b) apply equally to compound of
formula (I-d).

Specific compounds of formula (I-d) are shown below:

15



I OH 5 NH2 Owe If required the double bond in the
het erocycl e in conmpounds of fornmula (I-d) can be
WO 2090038Hy treatment with a reduci ng agent t oPQT/AvRM@&/001435
ot her conpounds of formula (l1). Reducing agents are
wel |l known to persons skilled in the art and can
i ncl ude hydride 10 sources |ike borohydrides and
al kali netal borohydrides, buf, would include hydrogen
in catalytic hydrogenation ere a suitable catal yst
such as pal |l adi um on carbon may be used. O her
suitan&Dhydride sources include sodium
tri acet oxXypot o 8 yde tetrabutylMe@om
triacetoxyg\ dhydr i de apd sodi um cya

Preferably 3 Q d @8y educed (29)
hydr ogenati on. W 2085 PCT/AU2005/00143 4
Compounds of f a A gwe be prepared d g

t he doubl e bon eferably by hydrogen§ t héMe
het erocyclic rig~1 n conpounds of fornul & R1 O

R7 L~ , I I\ (I R 1 RBO,~J RO 5 o

pr ot ect ed deriva?¥e thereof wherein: Rl1, R6, R7, RS
and RO are as defined above for conpound of fornula
(I'l) Acggss to gpnpounds of gener al fornula (1V) is
avai | abl ey yenenal synthetic ] in
Schene 1 big apgl_as_described in

I nternational appligat™n No. 10 W03 3

di scl osure of cor (86 at ed hereiln b (31)
reference. Th syt heti c net hgd OHi N

Scheme 1. R1 ¥ OH + HO BF3/ Et 20




10 ORB700CR2 RILRL ROOHR OO (V) MeS02C 0
R3 DV 0 -R3 R2 RR Schene 1 15 Conpounds for use in
wa b@epsierred synthetic nethods of the presentCT/AU2005/001435

invention may be derived from any nunber of sources
readily identifiable to a person skilled in the art.
For WD 2006/ 032085 PCT/ AU2005/ 001435 -25 exanpl e,

dai dzein is readily avail ablesor can be synthesised by
standard net hods known in the art. Suitable nethods
may be found in, for exanple, published Internationa
Pat ent  Appl meati ons WO 98/ 08503 arml WO 00/ 49009, and
referenggs cilted,therein, which aref i ncorporated

herein in irety by ref@ &.Cearly one

or nore of above sirategies equifre the use of
a one or norg pr ] gr@ps | L oL ePéet 57
functionality i &r _parts of the en &7

cular tAHeat ment or :
Preferably any al cohol s, esters t her such
reactive groups Wll be protected, for
t - butyl di met hyl sé¥s/| et hers during nuclggphilic

addition reactions. Chem cal nodifications and

mani pul ati ons may be perfornmed on the conpounds of the
i nvention a% woul d be known to one skl led in the art.

preformng a

For exaoql gact i on of compoung, 15

al kyl atin gi ves ether deriwve gt the free
phenolic 6 lQgendt i on of t 3 gt i [

is also possiblje a or exgypl e,

he 8-brono derjyati
(conmpound 42) t he mai n conponent,
amounts of th <brono isoner. Further &eaktions can

i ncl ude denet hyll ati on of al koxy groups By enpl oyi ng,
for exanpl e, hﬁ) ogen brom de in acetic awed to afford
t he

NH,

If required the double bond in the heterocycle in compounds of formula (I-d) can be
removed by treatment with a reducing agent to provide other compounds of formula (I).
Reducing agents are well known to persons skilled in the art and can include hydride
sources like borohydrides and alkali metal borohydrides, but would include hydrogen in
catalytic hydrogenation where a suitable catalyst such as palladium on carbon may be
used. Other suitable hydride sources include sodium triacetoxyborohydride tetrabutyl

ammonium triacetoxyborohydride and sodium cyanoborohydride.

Preferably the double bond is reduced by hydrogenation.



20 trihydroxy conmpound 43. Br HO OHO O (42) I / \
(43) OH OH Owve OH Additional conpounds synthesised

whoosa208fivent ors i ncl ude: WD 2006/ 032085 PCT/AU2005/001435

10

15

PCT/ AU2005/ 001435 -26 HO O HO O Owve (44) (45) Ow H
Ove O As used herein, the terns "treatnent"”,
"prophyl axi s" or "prevention", "anelioration" and the
like are to be considered in,fheir broadest context.

In particular, the term"tradtient” 5 does not
necessarily inply that an animal is treated until

total recovery. Accordingly, "treatnent” incluges

Siesipoonds dfdarmela (Iamay he rsared by sednsingthe double bond, preferably by
articul.ar .condi ti r. .. pr i /e

RErhe P BB i B0 B oS KB R B Rl (5

condi tion. The anpbunt of one or nore conpounds

according to the invegntion which is required in a 10

therapeutic treatment'wi || depend upon a nunber of

factors, which inclugde tie specific application, the
nature of the particul g pound used, the condition
being treated, thelsno adnii strati on a@md) t he
condition of the ﬁg( pounds_of formula (1) may
be adm nistered i M@

Q?mu 8 as is 15
conventionally practised. See, fTor, exanple, Goodman
and G I man, "The pharmacol ogi cal RBasi s of

t { 8S:nts ieth@in.(1985). The specific
82§§8§&ﬁ%#@%?ggzaﬁfﬁggg%gﬁglupon the condition being
R eRt, &, Rt el R§ ates définddebsubioe comporel offarmaulafll)

adm ni stration and other well known factors as

i ndi cated above. In general, a daily dose per patient
Ref8o 'ch%&%lds IR BerAf folnula '('B/)H@a@il@ble%)f@eﬁﬁ*al $yntheditmethods as
0.5 ngto g, preferably from50 mg to 200 ng. 20 The

ettt fin S¢hedwsi bejowend aadessribedim nublished | latematiany jappkication No.

SPERNRISE s b8 b ool S BBt 0P pnc
ehtheti@method is set out in Scheme 1.

R1
R{O OH
. HO “ BF3/Et,0
mRS 70°C
R
R1
RO OH R{O
MeSO,Cl
e 3
o R pwrF
Rz
Scheme 1

Compounds for use in the preferred synthetic methods of the present invention may be

derived from any number of sources readily identifiable to a person skilled in the art. For



as required, depending on the severity of the
condition to be treated or alleviated. It will be

w0 eoobhza08uinder st ood that for any particul ar subgEAU2005/001435
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20

speci fic dosage regi nens 25 should be adjust over tine
according to the individual need and the professiona
judgnent of the person adm nistering or supervising
the adm nistration of the cogpositions. W 2006/ 032085
PCT/ AU2005/ 001435 -27 Rel aifvely short-term
treatments with the active conmpounds can be used to
cause stabilisation or shrinkage or rem ssion Q

f .
ceamape, slaidzeinge readdy availabletansar §e svnihesised ystaggad meghods known in

revent .t devel o t a [ ' ' :

GV b8 A4 R B RAEnb, BBefd ermaions e
appR&giohs WO 9BME50end WeER00EN0% Eind fefertines aipeltherin, which are
i ndi cations herein described are typically prepared by
ineaiperaiedhereingp dhebiosRbBEH Q¥ IRfFreffe i nvention (for
conveni ence hereafter referred to as the "active

ounds” | r ' :

SRERDIRERy okt bEnE R ¥t BRLE R FERRANE M door ore proteting
aripyel drdddrolpaetest functionelirit othehpartsaofrthemotrgsle, wbén preforming a
course, be acceptable in the sense of being conpatible
RRttigulaheaimeat or s{5Pyr edi ents in the fornul ati on and
nmust not be deleterious to the subject. The carrier or
exci pient may be a solid or a liquid, or both, and is
Prefémblyhiny ffeeralchalsecktans thothersuth reaotipognetpswilbe protected, for

uni t - dose,. fqr. exa ,.a tablet, whic . kN up
EEariplgomeg ity b pibdrs.ng aneibia AR LRk
fromO0.5%to 59% by wei ght of the active conpound.

The preferred concentration of active_ co oqu in the
@ihemicad modifications and| manipiatinns sppy @dﬁfogpg%ﬁ the compounds of the

di str.ibution i ' ' . et] :

GG B S BFhNObh OB AN (B A S Bcompound
. I lwithalkilatisg hgentdveretinm derieativiey et the fipe phetmlingyoupe.

i ncorporated in the formul zilti ons, ]of the i nveé]ti on.. ThethN

il eRsnatigronshe proppadic rnge alnPasHbled: $or SXamRIE; TPagieg with N-
fb?(% eru%Lin'rgxﬁ‘é bbrds 8- BFomPUEHALivE F&&'npoﬁﬁ@m £ the main component,
su]Plngua} , parenteral (?or exanpl e, "subcutaneous, )
ivitl amalkee amannts ofi theaderomml isom@5 Forthemnvepctioas eusinclude demethylation

trapsdermal adm nistration includin cosal - c o

S AKARE EFORPS B SUIPLO e TSl HYSTOZLROIAE i acgtiq asid to afford the
&}ﬁgy(ﬁgx}igd}ﬁlg(ﬁﬂﬁ%& al t hough the nost suitable route in

any given ‘case wll depend on the nature and severity

of the condition being treated and on the nature of
t he particul argracti ve conpound which is being used.

Additional compounds synthesised by the inventors include:



30 Formul ation suitable for oral adm nistration may be
presented in discrete units, such as capsules,

W@ awmhese85 | ozenges, or tablets, each contai ni NRCEHAU2005/001435
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predet er m ned anount of the WO 2006/ 032085

PCT/ AU2005/ 001435 -28 active conmpound; as a powder or
granul es; as a solution or a suspension in an aqueous
or non-aqueous liquid; or as _an oil-in-water or

wat er-in-oi | enul sion. Such f8rnul ations may be
prepared by any suitable nethod of pharmacy which

i ncludes the step_of bringing into associatign the
active coffpsy ANt 0
contain one @
above). In genéra
are prepared by '
active conpound

.ccqﬁﬁgrpmbngredie'

ornul ati ons of tF

and intimately
® or finely divi

carrier, or both; then, if necessary, sig

resulting mxture ech as to forma unit dosag

10 exanple, a tabPe may be prepared by conpressiQg or

nmoul di ng a powder or granules containing the e

conmpound, optionally with one or nore other

i ngredients. Conpressed tablets nmay be prepared by

conpressing, in a suitable machi ne, the conpound of

t Aeuded deretr, ovd torms Yteatmeanr”, dppphlexisbor tpreventies’, "amelioration” and

tional | i xed with a bjnd | ybri t,, 15 i t o, "
bt libnire 1S berpomo i aBein bropdet et £F Festisgahitedym "reatment
MRk HSichek b &Y SmPRYihREA BRGBaIAY trefBYLAkINStal Felotery. Acgorﬁingly,

sui tabl e machine, "the powdered conpound noistened with
ditreatmeent” ih¢lgdéscamdiionation. of Fuer sympiems psseyeriityaif lagpaftipular condition or

it Atoag bnstuBe PR Bl bRt e Vi) Bf FARRon.

base, usually sucrose and acacia or tragacanth; and
pastilles conprising the conpound in an inert bhase, L.
STherpmaaying ef ene 97 magrg cgmpewrdsipcentdingde Heanventign yduel iy required in a
R 1 o R e PAAOLRL LAIG iy e secie
afpplivaionptip aatige ofthapanculaacdypandeped theconditiondreingrtreated, the

di luent.  Conpositions of the esent invention
SnPYeH aélml’élﬁtrﬁwéﬂ%wnél&fﬁnrﬂfg{l? BA4Bh conveniently

conprise sterile aqueous preparations of the active
conpounds, which preparations are preferably isotonic
wCorhpaunds bf toohub (IX ey bendminésered i pingnner a@ emeunt as is

preparations are .3 ref er abl dni ni st er " :
SPGB PYCLS, Robgh S TR DAy it o Thpharmacologica
ep R ebriDeuti oL ang Ffirion) PRsSANERYSpecifidtdosdpesgilised wilbdepend upon
intradermal injection. Such preparations may . . .
the condition being treated, the state of the subject, the route of administration and other
well known factors as indicated above. In general, a daily dose per patient may be in the
range of 0.1 mg to 5 g; typically from 0.5 mg to 1 g; preferably from 50 mg to 200 mg.
The length of dosing may range from a single dose given once every day or two, to twice

or thrice daily doses given over the course of from a week to many months to many years

as required, depending on the severity of the condition to be treated or alleviated.

It will be further understood that for any particular subject, specific dosage regimens
should be adjust over time according to the individual need and the professional judgment

of the person administering or supervising the administration of the compositions.



WD 2006/ 032085 PCT/ AU2005/ 001435 -29 conveniently be

prepared by adm xi ng the conpound with water or a

wa@bkopeioseespbuf f er and rendering the resulting sBPCTUADZI05/001435
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typically ta
aqueous sol ution of the active conmpound. Suitable

AR5 AR 15554 KPR BUSATLL B85 o on
adbisonpeion,nisteiblition, inad0vafion 200600 SatECTT tAk R RS, 081143 Bther

sterile and isotonic with the blood. Injectable

fornmul ations according to the invention generally

contain from0.1 %to 60%w v of active conpound and
can be administered at a rate~of 0.1 m/mnute/kg. 5
Fornmul ati ons suitable for rectal admnistration are
preferably presented as unit dose suppositories.
Formul ati ons suitable for vaginal adm nistration are
preferably presented as unit dose pessaries. These
T atRRIPIHOPAERE 1Y RdR Wi e ta@t‘?v@&%ﬁb%n&?f%\%qgeﬂc} (Falus
one or ~ nore conventional solid carriers, for exanple,
ctabilisation beshrinkage drivemissioai§ cgndetse lroaged-teim greath@nts can be
i ti,ons or coppositi.ons, sui e for

m xture. Formul t ahl

e P R e e e
the formof an ointnent, cream |I|otion, paste, gel,
spray, aerosol, or oil. Carriers which may be used

i Thel productias ef phrsmateutionl aempopidiops fo yhectreatmentob ithe, therapeutic

%h@ga}g({qss&lgr%@ggﬁ%gﬁﬁ%ﬁ a}aré %ygag%g& gf%c%ﬁe ) éfgaglﬁ%q?fgfe é\ﬂ%er: gglglpounds of the

GARih (R cOmvedfentd Reteaftor tef¥ortdtoMHtié Victil®E@mpounds") with one or
particularly fromO0.5%to 2% w w. Exanpl es of  such

doersPhpashEtiqaly o HeterpaThaceeptablg GRridgrs gpdyor excipients as are well
rul-atd o suitable for transdermal adm nistration

ﬁnglywéelﬁtrglﬁeea{s}ént ed as discrete patches 20 adapted to

remain in intimte contact with the epidernm s of the

reci pient for a prolonged eripd of tinme. Such . .
bRt oL P9 B e AP FPPIARLS b R0t BhEGm GPEAtible with any other

QH%Ijeeﬁﬁ{sliﬂ the¥fhS1Esh AMBAM0ERL BlibeR0® to tlﬁe%ubféé@ MPheSsarrier or
0. Mto O h d

.2 Mconcentration wth respect to e sai

axcipient cwypowrsdlid See lifjoid, exdeotilasd By praferatily foratulated with the
i P PO ToramB & BRI er B bl PO he, 007ty weight

(sTaRe adtive cS?ﬁEBﬁﬂd? profaaslamm D390 3% 8l weigd @03heawtlve compound.
e the formof an optionally buffered

factors known to those of skill in the art. One or more active compounds may be

incorporated in the formulations of the invention.

The formulations of the invention include those suitable for oral, rectal, ocular, buccal (for
example, sublingual), parenteral (for example, subcutaneous, intramuscular, intradermal,
or intravenous), transdermal administration including mucosal administration via the nose,
mouth, vagina or rectum, and as inhalants, although the most suitable route in any given
case will depend on the nature and severity of the condition being treated and on the nature

of the particular active compound which is being used.

Formulation suitable for oral administration may be presented in discrete units, such as

capsules, sachets, lozenges, or tablets, each containing a predetermined amount of the



-30 Fornul ations suitable for inhalation my be
delivered as a spray conposition in the form of a

W@ 006032085 suspensi on or enul sion. The inhal at PONABRI08401435
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conposition may further conprise a pharnaceutically
accept abl e propellant such as a hydrogen cont ai ni ng
fluorocarbon such as 1, 1, 1,2-tetrafl uoroethane or 1,

1, 1,2,3,3,3 -heptafluoro-n-giqpane. 5 The active

conpounds may be provided in 8he formof food stuffs,

such as being added to, adm xed into, coated,

conbi ned or otherw se added to a food stuff. The term

fastive eqmapqundisas aREWIGT QT Bragulgh s §tSORBIOB 0p P SUSPSAEN HRP aqueous or

ol i i, at as. dei . . .
QL4155 ORISR0 WAl A5 il S aion ey

degsefdral beiny. suktablé nicliodubfgthaonsyhthicloivichides thg step of bringing into

compounds, of the inventiaon can be readily prepared

FESHANORGhe tivE gﬂ@&?@lé %}déc%wtg%lg carpigr gwlaﬁlé?f@e/rceatam one or more

aRpasbrylifigeliRNeat hoRdRpNE) des a method of treating

humans“"by " adm ni stering an effective anount of one or

nore conpounds according to the invention or a 15

it t ai nj h . Th i ve, d..
O BB PhtdaRtates o Y amitE e PrbuRn be ST a Gy iypmately
Selntigink Y Keilve c61ﬁ?o1§id5@itlb3 lig@rdad finBlysdi eided soMd dar@drh@fboth, and

active materials that do not inpair_ the desired
dben, dfnecessamy, shaping e respiing mixtuse pishemin formeunibdospgy For

el p il 25, B AL b oM OB eposvr r ggmules

a@atiinig@ theeRtipe carpoundpomionaily @ith®aé bawmorestheringredients.
derivatives thereof in conbination or synergistic
m xture. The active conpounds can al so be

S‘?‘?ﬁ .gg%eﬁ &%ﬁg\j‘rﬁa@ Heip%ﬂgféd%ﬁ&g?eﬁgl%mnsa SiH@Ble@8achine, the compound

otinic acl at e["et aggregat i on .
i ofthdireeflowings buchsasagpiwdenor gratulehomivbelly mixaglemitlsa binder, lubricant,

such .as coumadi n;. cal ¢ci um channel cker h as

R e e e Sl By SEuEi b Giey be made by
CABYIBI] Mok %&M@@na(cﬁ@%%thb PBvEE cEmPUGHY REiskABd Mthiah inert liquid
and enal april, and R bl ockers such as propanol ol ,
tindut al ol , and | abetal ol . The conpounds can al so be

adm ni stered in conbination with nonsteri odal
antiinflammtories such as ibuprofen, indonethacin,
aEfrivuldhion$ euitapledbebuccakfsablagual) admihistfdtioh émduded ozenigels comprising
and sulindac or ,an_ antienetic such as zqiran(n). The
CHRPHEEOMPRHNG s o uBRs R Ase-SisB3 BsugF sk and acacta or tragacanth; and

CRLti &R RIgShe cAfpdfla2R A1 RIS R T ALRAN AP BilAd™h or sucrose

and acacia.

Formulations suitable for ocular administration include liquids, gels and creams

comprising the active compound in an ocularly acceptable carrier or diluent.

Compositions of the present invention suitable for parenteral administration conveniently
comprise sterile aqueous preparations of the active compounds, which preparations are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also be effected by

means of subcutaneous, intramuscular, or intradermal injection. Such preparations may



-31 Conpounds of fornula (1) seemto be particularly
suitable for co-admnistration with other anti-cancer

waelewg®3wsTh as cisplatin and/ or dehydroequol apdI/ap2005/001435
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taxol. This may result in inproved effects in the
treatment in conparison to when only one of the

medi canents is enployed. 5 The co-adm ni stration may
be simultaneous or sequentialyg Si mul taneous _
adm nistration may be effected by the conpounds being
in the sane unit dose or in individual and discrete

gh{aee gﬁgﬁlg%e}%rﬁapé yr aa qéﬁmtg tﬁ%&@@oﬁ%ﬂ%@ﬂi&%@%&ra éllgcme buffer and
rrelqierlng theamshlfiypictatidrystamile bnd RetdnicOwAR MK In; ectable formulatlons
éﬁ Ioglcal effect 10 of the first or initial act

fing &0 the 1pyantien gendially eain Soom@ 1 Yrtol6alew/ aat acﬂee compound
where a cunul ati ve
868 Bin bSad AAMAPLG Bl o PPPRTLAY RN |

or synergistic effect Re i nvention al so
extends to novel internediates enployed in the

t nds according to the invention.
%ﬁgﬁ@ | onH%Haé Orge t?‘??é‘ﬂ?lﬂ%%tqwe arederplluesentad ehanit dose
R g L N A T
BRI dpsecnessarion, Thisaonrayeie premrdzdjbsaadmmcgrgathe activeadonpotid with one or
gﬂbg# gc%mgftglﬁtz%nzaf ] g c%%rg%lﬁ nf§ )rg?rg{f ni/cgg drio eg ggg lthaegqsﬁapmg the resulting

dﬂgmﬁﬁratlon i ncl udi ng degenerative changes 20 within
bl ood vessel walls, inflammation, and inmunol ogical
i mbal ance. The invention is further illustrated by the

Felh AN e og 9%&&&(?&3%9@@ @lt(‘?@cﬁ Wi ASEARID W i preferably take

dr awm ngs.

BE(fdnrhyﬂammthnydwarﬂ 1@ﬁemptaﬁe,xgempfa>yl derSsoleriyll -Chrderd which

Ta% %e Esed_‘- WE% &neegmﬁelpm}}nepﬂ%lmﬁhylcge glycoly.clenbplsp archgamybination of

tvd %ﬁ%‘éghé@% Ol@%a@ﬁ@@@tﬁnﬁﬂﬁ%@ﬁl@%é&%ﬁt ata c%nce%tr'é@on of from

O 1% to 5% w/w, more particularly from 0.5% to 2% w/w. Examples of such

compositions include cosmetic skin creams.

Formulations suitable for transdermal administration may be presented as discrete patches
adapted to remain in intimate contact with the epidermis of the recipient for a prolonged
period of time. Such patches suitably contain the active compound as an optionally
buffered aqueous solution of, for example, 0.1 M to 0.2 M concentration with respect to

the said active compound. See for example Brown, L., et al. (1998).

Formulations suitable for transdermal administration may also be delivered by
iontophoresis (see, for example, Panchagnula R, et al., 2000) and typically take the form of
an optionally buffered aqueous solution of the active compound. Suitable formulations

comprise citrate or Bis/Tris buffer (pH 6) or ethanol/water and contain from 0.1 M to 0.2

M active ingredient.
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HOO OH O OH 2-Methylresorcinol (4.00g, |
equi val ent) and 4- Hydr oxyphenyl acetic acid (5.00g, 1

we@owsce3doent) were added to a round bottom fl asRCT/ALZ005/001435

round bottom flask was attached to a 5 condenser and

placed in an oil bath, the whole system was kept under
nitrogen. Distilled BF3.0Et2 (20m, 5 equiv.) was

added to the m xture while s?'rring. The m xture was
refluxed (110C). A yellow sofid forned at 20 m nutes
indicating that the reaction had gone to conpletion.

The reaction was | eft on heat for a further 10 m nutes
Eomnulhiéons sbitabdelfor irhatasiomnasrhsedeliveied as Fgaray epmpositen inghe form

PR S LB, 50, SR A

poapesta pharnbdrtic4llychcBbfible progieltait saclt dven lyselrdgray containing
was
fluprpcarbon pyciras,lyl, b2rigirafinorentiaang oy 14. 123 Ryhentslymegpropane.

- ethanone in >95% purity. The solid was dried on a
freeze dryer for 24hours (8.93g, 99%. Step 2

Thegetivaxopnipo(ddshyaly bayrophied yi yhea"elmebﬁidod shfsnsich4s beieg added to,

ggrpgceg nﬁph%pafeg_| gpr@blp@cfl W@Wé?‘?ﬁ%g (gto?_az‘%om; Cﬂ;ugg( yTIEhtgm ifcjod stuff is
u?édhﬁn@%déﬁ 884tble 81de Md\ncFalEs lidut® Rrmulvions astted dkiek@including

2-neck round bottom fl ask, the flask was
dmapmédcts ond athenfoddn saeh ashealth harsddasperisnctei Fooshfopmulgtions

FPI}C}E gg%)fglljl{]oﬁgd%%ﬁﬁ eie‘ tgv%@t o'e}lre}]%\ll\lg)g %Hﬁ[y p? ge&)af&: ggztg standard

muéésask was heated and nmi nt ai ned at 50C. BF3 CEt 2
57m, 29 equiv.) was added drop wise to the solution
over a period of 15 m nutes, producing funmes. Methane

gég&%@re kg‘%k%e F&%@ﬂﬁ%&&l?ﬁs&“ﬁ%‘cgg% I%ﬁ gg‘#ﬂn }‘)urrYﬁ§ by admlmstermg

rxnxffbcta/e\mmtmhefbmddambrd compwiisle actapdingéo tlmum:bnbon Dbm

flask .qver Rerl od of 10 m nutes. Once addition was
GB%P%‘F%HCQYH%‘ g eSS at ure was i ncreased to refl ux

(1100 . The reaction was nonitored by HPLC WO

2006/ 032085 PCT/ AU2005/ 001435 -33
The active compound or pharmaceutically acceptable derivatives prodrugs or salts thereof

can also be co-administered with other active materials that do not impair the desired
action, or with materials that supplement the desired action, such as antibiotics,
antifungals, antiinflammatories, or antiviral compounds. The active agent can comprise
two or more isoflavones or derivatives thereof in combination or synergistic mixture. The
active compounds can also be administered with lipid lowering agents such as probucol
and nicotinic acid; platelet aggregation inhibitors such as aspirin; antithrombotic agents
such as coumadin; calcium channel blockers such as verapamil, diltiazem, and nifedipine;
angiotensin converting enzyme (ACE) inhibitors such as captopril and enalapril, and f-
blockers such as propanolol, terbutalol, and labetalol. The compounds can also be
administered in combination with nonsteriodal antiinflammatories such as ibuprofen,
indomethacin, aspirin, fenoprofen, mefenamic acid, flufenamic acid and sulindac or an

antiemetic such as zofran®. The compounds can also be administered with corticosteroids.



(NVO6 R&D. m and was conpleted at | hr and 44 mns. The
m xture was cooled to room tenperature and poured

WO nioe/03d83 | ed stirred distilled water (4L). A BCT/gKi2005/001435
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yel l ow fl occul ar precipitate was i nmedi ately produced
and the m xture was left stirring in the cold room
overnight. The m xture was then filtered through a
buchner funnel, to give a yelipM/solld 5 "HNWMR of the
solid in d-DVBO i ndicated it Was

7- Fydroxy 3-(4- hydroxy phenyl ) -8- nethyl - chronmen- 4-one
g¢th >9 ng rit The solid was ied on a freez

Qrapo JDsseeqpta be @@Vlcu]laag suiggbleifoxse- aﬁmu@pﬁé@lon with other
(atilch@l oh §PcidpI A

(14 ;er?lgt)(@; sghenym's?}z Al cgm‘ad_%g?%r)?gqu (?1/01 taxol 7Thlﬁ may result in
elmpévaedﬂﬁfeME invthe tre@nidt n ¢0m§oa2@g)n Rywhadrly 6)103{' e ﬂhdlcaments is
}-% 1o}éﬁy 3- (4- hydroxy- phenyl ) - 8- net hyl - chr onen- 4- one
(35. él) were conbined into a round bottom fl ask
(1L). Pyridine (38nl, 2 equivalents) and acetic
anhydrl de (576ml, 47 equivalents) were added to the

mlflkswmra@ky b pimaltgngaus jon @eqat:ntrabo ﬁimleltqne@@tadnemstratlon

%pl?%t e ant angg‘%@ﬁ%gfn%h ), (e %L%nﬁc%%g 8é1n nﬂmdual and

ozbd;omie unid sleges edmiriftered aaﬂlblsfame ot Mtdilaetie@s SequidhatiB) inistration

initiall went b”é‘?f% orange. with tan brown

fmwc%%ﬂnﬁlyﬁé o B3 FEIRITERh @P}Cﬁuy Will repEe pp QBgeing physiological effect

'Bf’ﬂ‘ié*ﬁl%t m&tﬁp h’étﬁ)@ g@ﬁt% b€ Blied et Srnef iRt éeun?c? gbgcﬂv% agent is
left stirring at roomtenperature

mdnume@redAcspecifaHy whetea amlativeas sydrgisiid eﬁﬂecbys dagired.on

filtration. "HNVR of the solid in d-CDCL3 20 indicated

it was Acetic acid

SFHeAntenticn X Mo RREANY to-ridvBEhRYhedialey @mﬂfdy@@ {IoiE Bfez)abéltlon of

ester wth >95%purity The solid was dried on

fepEppEndfragerding to e inention. Wen dry, the solid was

wei ghed (31.80g, 69% . Step 4 Acetic acid

3- (4- hydr oxy- phenyl ) - 8- net hyl - 4- oxo- chroman-7-yl ester

Zhe\dBiPo Gi6dsQF 208 v EIETON/AR (Bl1 GR b3 featm @, Prevevition A€ &nlioration of

qz, cat. AcO I\ O O OAc C
iseases assoclated with aberrant cell survival, aberrant cell proliferation, abnormal

cellular migration, abnormal angiogenesis, abnormal estrogen/androgen balance,
dysfunctional or abnormal steroid genesis, degeneration including degenerative changes

within blood vessel walls, inflammation, and immunological imbalance.

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

accompanying drawings.

Examples

Example 1 3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methyl-3,4-dihydro-2H-

chromen-7-o0l

Stepl 1-(2,4-Dihydroxy-3-methyl-phenyl)-2-(4-hydroxy-phenyl)-ethanone



Acetic acid
3- (4- hydr oxy- phenyl ) - 8- net hyl - 4- oxo- 4H chr onen- 7- yl

W@2106/0320826. 32g), 10% Pd/ A1203 (12.93g, 50% arPdr/avneb/001435
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acetate (EtOAc) (1.5 L) were added to a hydrogenation
round bottom flask (2L). The flask was placed on the
hydr ogenat or, evacuated, purged 5 with nitrogen gas
(x5) and hydrogen gas (x5). é e reaction was nonitored
by HPLC. 10% Pd/ Al 203(9g, 3 was added to the round
bottom flask at 40 hours, indicated there was no

pr oduct peak present, onIy starting rmterl al was
present. € at 62 hours indicated that Mehe maj or
peak produ peak witBF ting meritgl QPeak
beingmﬁg? %%1 produi%?%ﬁak 10%

Pd/ A12C8( 5 'o 2{)% was added to the ro

flask to speed H tion rate. Reaction
conpl eted at 64 hgurs e reaction m xture was
filtered through celi t©Hr enove the Pd/ Al 203

catalyst, the celite was rinsed with EtQAc (1 L) to
ed. .The

SRS T b e B U LGS L 0 0, 1

Béﬁhllvgl‘é’n% QJJ/éréi add@ﬁ% 2qbinst ¥&ont EBadd, Mk abirdSeaton fI&%vas attached to a
and left in the freezer overnight.

@bﬁdammt zmdcplg@dan sanélr eatk,dhe aholalsysiens wes kepi under nitrogen. Distilled

];#Pl t(éﬁ (Z&E 3;5 g}ug era,s ag %Dﬁlgheam &ﬁ%t ?’gﬂ% tggrrm)gy The mixture was

RERMED) (1 809! hy lyelowxotid Hormanat 720y hluﬁftésefndvmatlh]g H%%e reaction had
purity. The cr&éﬁals were stored in a cator fo

ZONe) &ancgnplgw gerstion wag leftyon hepydpr a @J@t g{ (y mgnutes and then cooled

ﬁfé 'r—%gﬁ ?ﬁpé?%&]i% r’%lg z@fﬁfw E%ﬁ%wg &1&%@ su%;(ger???ﬁtalglll AhE washed with
ﬁi{tﬂleﬂy\dzrtaxyzq%ﬂmyd YerBoveeayy bxebso Bds it peasertt- yH N&fRein d-DMSO

it Y onerd e 5 0y ok iR S e (e phenyi-

?e'%’naﬁbﬁe {A0A, Bt Tﬁ@i&ld"‘@&% drRfloneemec2d drydP iirt2ahests b3.93g, 99%).
PLC. The reacti on was conpl eted WO 2006/ 032085

PCT/AU2005/001435 -35 at 8 hours. The reaction

%g:}l‘é ox?f- -@‘:’li\mrs;i% 8%91(1%% B %ﬁ&f glﬁl%l edx ?\g r at or

(1.9L). The water crash out was left stirring in the
cold roon1overn|ght The pal e pink solid was
col | ected by §uct|on flltraglqﬂ "H NMQ(Methe solid
i ndi cat et

7- Hydr oxy-
with >

1-(2,4-Dihydroxy-3-methyl-phenyl)-2-(4-hydroxy-phenyl)-ethanone (3.99g) and N,N-
DMF (115ml) were added to a 500ml 2-neck round bottom flask, the flask was attached to
a condenser and placed in an oil bath. A dropping funnel was attached to the round bottom
flask, and the whole system was kept under nitrogen. The flask was heated and maintained
at 50°C. BF3.0Et; (57ml, 29 equiv.) was added drop wise to the solution over a period of
15 minutes, producing fumes. Methane sulfonyl chloride (MeSO,Cl) (14ml, 12 equiv.) was
added to N,N-DMF (14ml) in the dropping funnel. This mixture was then added drop wise
to the round bottom flask over a period of 10 minutes. Once addition was complete, the

temperature was increased to reflux (110°C). The reaction was monitored by HPLC
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5 95% purity. The solid was dried on the freeze dryer
for 3 hours (8.31 g, 59%. 10 Step 6 7,4'-Bis

wa evb/0808y1 di met hyl si |l yl oxy- 8- net hyl - di hydr odap@waiumo5/001435

M Me MSCI tBDMSOOtB 11 \ Imdazole |l \ HOI(tIO

OH O O BDMs 8- net hyl di hydr odai dzein 4. 2g, im dazole

13g, tert-butyldimethylsilyl chloride 12.7g (70

nmol es), and N, N-DMF 50nl we conmbined in a 250m L

round bottom flask and stirred 15 under nitrogen at
roomtenperature for 16hours. The reaction was

guenched with the addition of chilled water (100ni

@Y 06_RefeDmelsand; wes eanpletedpethriand 44 mige. bas W.lxtixevwst oled to room

olid, was filtered offu. i - W .
et S oab TP e AERETED MG 4 bright yolow floceular
gfe)(ﬁ?ﬁtaﬂte&g&t Qxigggtcﬂ&elﬁt }lﬁmdﬂced and the mixture was left stirring in the cold room

-(tent- t ' -3-3-(4- - '
pyaraight |Té1;yl}/iggﬂ%g§4a§ ¥h§§1l(tlg¥elrgcf( %}ou?éhsa lguAéhJ(néreﬂl%neqy ttoyéigé g?ftellow solid.

A A
i
GleBHIMBhONRBMEondVRMAhED 526 @613 Ab8 ssobd Twasubdsb pn@1igme dryer for 24

-36 2, f the product . of s weighed in a
mécw%%aﬂmﬂw 16 4P "8 ,edZ%Z?&l%ﬁ?ﬂed under

ni trogen. Anhydrous THE 1 O was added to the

reaction vessel to give a clear slightly_yellow

Stpit Acetic avid r(ddydmoxsoplsoni) Sreethy e HE churgmien iyl ester
vessel placed in an ice bath. Comrerci al

4- met hoxyphenyl magnesi um brom de (0.5M sol ution in

THF) 22. 5mivie

OAc
Hydroxy-3-(4-hydroxy-phenyl)-8-methyl-chromen-4-one (35.18g) were combined into a
round bottom flask (1L). Pyridine (38ml, 2 equivalents) and acetic anhydride (576ml, 47
equivalents) were added to the round bottom flask while stirring at room temperature. The
reaction was monitored by HPLC and was completed instantaneously. There was a change
in colour observed, the reaction mixture was dark brown initially and went bright orange
with tan brown floccular particles upon stirring. The reaction mixture was poured into
chilled, distilled H,O (4L) and was left stirring at room temperature for 30 minutes. An
off-white solid was collected by suction filtration. '"HINMR of the solid in d-CDCl3
indicated it was Acetic acid 3-(4-hydroxy-phenyl)-8-methyl-4-oxo-4H-chromen-7-yl ester
with >95% purity The solid was dried on a freeze dryer for 24 hours. When dry, the solid
was weighed (31.80g, 69%).

Step 4 Acetic acid 3-(4-hydroxy-phenyl)-8-methyl-4-oxo-chroman-7-yl ester



5 was added to the reaction m Xx dropw se over 10
m nutes. The reaction was quenched by the dropw se

Wowaok/03e8s et her (50: 50 H2O di et hyl ether) whiP€r/av2dos/001435
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under nitrogen, with a white precipitate form ng as

i ncreasi ng anounts of H20 added. A further anount of

water was added to the reaction m x before extraction

with diethyl ether. The orga% c layers were conbi ned

and washed wi th water, brinég, Adried over anhydrous 10

magnesi um sul phat e and sol vent removed in vacuo to

gi ve cl ear &e||OM/Oi| which solidified overnight to

give an of fM@hite solid. The oily nature We the

mat er i &40 fded an acg e yi el dethei A
} was no frther_clean

g t he next reaction;
nature of the
bei ng cal cul at ed. SPép 8

S A o, 0
dfﬁk@g (1273 59‘%5‘ Ghd Qtfhylsﬁc%ihtg (Et@]z‘&g("l 613 Rerk @H&’&F‘t@ a hydrogenation

ofrc a d 4.5g boiling ips’and 20 20
ebtuahbbttom rﬂaslc @ﬁ@u nebe flaskawas pbl@kd suohq hyfémg@nabm pmwated purged

i e R AR T R AR fc. 0%

MREABOLOg; 29%) whshad« Behe sovddWotdm Ak d ol H(ﬁl@h indicated there was
stlrred mater (100m ). The m xture was then_extracted

wiot Moéuqﬁmeala@asmteonlvmwam@l Biag pFesent ALPACs 2\erks hegrs indicated

Vﬂﬁ%ht&%%nggar%&a%%?@ﬁt Rate anfﬁ?ﬁ fl% er edrlal n;%% 53&1 ifg/RAIf height of

§Rbdien bedke MOMER/AROYEWEIR, 2@ opivdeadded/to hremanndbbtrorT lask to speed up
oil was dissolved in nethan 15ml) and put in

freRcdion ratsy éﬁ:qqptg(m Wamogm?c8g2§g5 The sresier ﬂégﬂe was filtered
'tﬁ?ough celite to remove the Pd/Al,Os catalyst, the cehte was rinsed with EtOAc (1L) to

ensure majority of product was collected. The EtOAc was evaporated off on a rotary
evaporator to give a yellow solid. The solid was re-crystallised in 95% EtOH (650ml) and
left in the freezer overnight. Off-white crystals were collected by suction filtration.
'HNMR in d-CDCl; indicated the off-white crystals were 8Acetic acid 3-(4-hydroxy-
phenyl)-8- ‘

methyl-4-oxo-chroman-7-yl ester with >95% purity. The crystals were stored in a
desiccator for 24 hours, and weighed (18.37g, 69%).

Step 5 7-Hydroxy-3-(4-hydroxy-phenyl)-8-methyl-chroman-4-one

Imidazole

—_—

OAc OH

Acetic acid 3-(4-hydroxy-phenyl)-8-methyl-4-oxo-chroman-7-yl ester (18.37g), imidazole
(21.18g, 6 equivalents) and 100% EtOH (536ml) were added to a round bottom flask (2L).

The reaction mixture was refluxed and monitored by HPLC. The reaction was completed



A white precipitate had formed overnight which was

filtered off and rinsed with nmethanol. The filtrate
wor®emspeentrated in vacuo to give a brown oi | PCBABR0S/001435

3- (4- hydr oxyphenyl ) - 4- ( 4- net hoxyphenyl ) - 8- net hyl - 3, 4-d

I hydro-2H-chronen- 5 7-ol M M /Pd H2 HOOHO IIla

CH ethanol OH Owe Owe 2.5g of the product of step 8,

10% Pd/ A1203 0.4g and 50ml of,«t hanol were conbined in

a 2-neck 100m round bottomTlask. The reaction was

hydr ogenated at | ow pressure using 10 standard

' haqurs. The re [ s filtered

TPl G itieivn FRElRE:, et Trghat e YD o it hfmssger and poured

vhtohstigteh 2éHalled &Q&Md) watdhe. §IL)| tl"ﬁélk%téi"% BQ)[&'P Rk 'ié'ﬁ ?tﬂnhg in the cold
' 15m  before bei ng@ioure Into chilled, stirr

\K/a?férOV@H@ﬂ?ﬁ_)Thequé@D aokid geasprodledtpd batsectiar ﬁmuonm‘u}b NMR of the

S8 HOEIER L0, T8, MBS 08D, hmn-one v >

5 I%Vepmtmlkmmdnvvda dnietl Oh thedfrezd ABEr Yor PHARE(H( 1 gX59%),

100nmt ), dried over 15 anhydrous magnesi um sul phate and
filtered. The solvent was renoved in vacuo to give
red/ brown oil. The product was recrystallised from
diethyl ether (-15m), to give brown solid which was
rinsed with chilled diethyl ether to give off-white
crystals 4 crops of (1V), -1 g. The 1H NWR spectrum

ring schepe heing shown below. Me HO 7 8 8a
10 3i5h EVAPRS sty ety Isgoxs Brmettylghingtn dadosin

15

20

tBMSCI tBDMSO
—_—

Imidazole
OH

OtBDMS
8-methyldihydrodaidzein 4.2g, imidazole 13g, tert-butyldimethylsilyl chloride 12.7g (70

mmoles), and N,N-DMF 50ml were combined in a 250mIL round bottom flask and stirred
under nitrogen at room temperature for 16hours. The reac:cion was quenched with the
addition of chilled water (100ml) with the reaction mix cooled in an ice bath. A white
solid was filtered off, rinsed with water. Recrystallisation from ethanol afforded white
fluffy crystals 3.2g.

Step 7 7-(tert-butyldimethylsilyloxy)-3-3-(4-(tert—butyldimethylsilyloxy)phenyl)—4-(4-
methoxypenyl)-8-methyl-3,4-dihydro-2H-chromen-4-ol

MgBr




5.\ 3" 4" 20 Ove WO 2006/ 032085 PCT/ AU2005/ 001435
-38 Peak Integrate H ppm Shape J Hz s Conments

w@2egoses i al 4.13 in 1 Caxial 4.25 in 1 Parti/ailRops/001435
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obscured by water C3 3.31 m1 pack C4 4.28 in 1 8.05
C56.44d01 C66.30d8.41C3-M2.0s -3 C2,
c6' 7.5d8.72 C3, C 6.92d8.72 C2", C6" 6.60
d 872 ", C" 6.43d38. 70w 3.8s 03 Exanple 2
3- (4- hydr oxywhenyl ) - 4- (4- net hoxyphenyl )-3',4' -di m

et hoxy- 8- net hyl - 3, 4- di hydro-2H chronen-7-0l 5 Step

2 %sz?&tha PHRAFREtep. ey pigherbing 3neckreund hetiarm Flask; apd dushed
%d}r ﬁ%&g&?ﬁmﬁ%@ﬂﬂ 01 b Ridd Fine rE¥etibn MessEHo/give a clear

slightly yellow solution. A condenser was attached and the reaction vessel placed in an ice
bath. Commercial 4-methoxyphenylmagnesium bromide (0.5M solution in THF) 22.5ml
was added to the reaction mix dropwise over 10 minutes. The reaction was quenched by
the dropwise with wet ether (50:50 H,O: diethyl ether) while still under nitrogen, with a
white precipitate forming as increasing amounts of H,O added. A further amount of water
was added to the reaction mix before extraction with diethyl ether.

The organic layers were combined and washed with water, brine, dried over anhydrous
magnesium sulphate and solvent removed in vacuo to give clear yellow oil which
solidified overnight to give an off-white solid. The oily nature of the material precluded an
accurate yield being calculated. There was no further clean up of the product before use in
the next reaction. The oily nature of the material precluded an accurate yield being

calculated.

Step 8 3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-2 H-chromen-7-ol

Me

tBDMSO O o) pTsOH

OH O
OtBDMS
MeO

OMe

4.2g of the product of step 7, pTsOH (para-toluene sulphoric acid) 4.5g boiling chips and
200ml of ethanol were combined in a 2-neck 500ml round bottom flask with condenser
attached. The reaction was heated at reflux for 3 hours. The solvent was concentrated in
vacuo to ~20ml before being poured into chilled, stirred water(100ml). The mixture was
then extracted with ethyl acetate, the combined organic layers washed with water (3 x
100ml), brine (1 x 100ml), dried over anhydrous magnesium sulphate and filtered and
solvent removed in vacuo to give red/ brown oil. The oil was dissolved in methanol

(~15ml) and put in freezer overnight.



O( Ow 2-Methylresorcinol (6.285g, | equivalent) and
3, 4-di nret hoxyphenyl acetic acid (9, 251g, 1 equivalent)

wone0e/03ad8kd to a round bottom fl ask. The r oundPGDAUZNES/001435
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flask was attached to a 10 condenser and placed in an
oi | bath, the whole system was kept under nitrogen.
Distilled boron trifluoride diethyl etherate, BF3.COEt2
(42nmL, 5 equiv.) was added t? the m xture while
stirring. The m xture was refl uxed (110 Q A yellow
solid formed at 75 minutes indicating that the

reacti on had gone to conpl etion. The reaction
Aewltitecpredipitate had fomesed ownmhhwh@b vegcilieens) off andbripsgdyith methanol.

TEFRR e emn A oo™l v IR B A8 et o 200m) |

to renove any excess BF3. CEtZ present. 1H NMR in

d- DMSO i ndi cated the yell ow solid )

Step, ar(thyduwsrlery iyt haipenyly Sups b Agkibydes-2H-chromen-
5’(6‘]'/ AU2005/ 001435 -39 (3, 4-di net hoxy-phenyl) et hanone

in >95% purity. The solid was dried on a freeze dryer

for 24hours (6.303g, 43%. Step 2.1

3- (3, 4 d| met phenyl ) - 7- hydr oxy- 8- net hy| echromen 4-
one Hoi% OH MesRC HO O/ Qe oN
01 / ove vHo o

1- (2, 4-di hydr - get hyl - phenyl §l2/Rd( 3, 4-
nyl) ethanone £ .

di ssolved in N, N DN dried th My SO
an N2 at nospher @ Ol rsttbgiod (16. 08.
added dropwi se at™>y« Heat begun after 20

1 h, nethane sulfoM% chloride in DM (8 nmL in %Q )
was sl owy added a 0 50C. The reaction mxture was

hesat#dhd grodedtlofixtep 81 1(1/oEPdhA1205h9 4dahd ngll bHethawl u\termomblned ina

dded t
%Se@h 61‘9@211 10@?1{1 %g‘ftor,g Hask, eﬂ‘ﬁ T@ﬂ?tlog*ﬁi*ﬁ@%a’@%’? geng,trg{l S S}gﬁsare using
\Qﬁﬁdaﬁalcbﬁ&{lgﬁ ﬁ%y %fh'o{utsr athk ‘i’ébc‘ubﬁ‘ e\ﬁs Bltaee Q‘hr'oﬁ%l\l\@tsﬁﬂé té femove the

renove resi was col |l ected by
fcaﬂatyfs'atrnneafd thrrdlgh Mlthdethmloh Gl OQHﬂ} eBmﬁlﬁﬂseéVaWéﬁqﬂtr@Fﬂd to ~15ml

%efqgévgelag ﬁ%@rﬁ hlil% t e the 6%@6:@1‘3&{? %g e%réﬁ@% precipitate formed

GHiG@en ‘Forgféﬁ al H?O\QQ%ID thb Trert(uSe Whs then 82t%ctedSIvﬁ]h) dithy] ether, the
acetic aci

%mlmdmrmml@xsrs praslesdl witlgwirer (% 100 Robring. (v Y Airigd over

lanﬁ}§ rous magnesium sulphate and filtered. The solvent was removed in vacuo to give

~—+

red/ brown oil. The product was recrystallised from diethyl ether (~15ml), to give brown
solid which was rinsed with chilled diethyl ether to give off-white crystals. 4 crops of
(IV), ~1g. The 'H NMR spectrum and numbering scheme being shown below.




Me M HO O Ac20, Py AcOOOw | / I \ Ov 0 Ow 20
TEOWE
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one (9.82g, 31nmmol), acetic anhydride (62n) and
pyridine (6.2nml) were conbined in a round bottom fl ask
and heated to reflux. The reaction was cooled to room
tenperature after 3 hours of fgeati ng, and a 25
crystalline solid forned. The®solid was filtered and
rinsed with H2O (1L). 1H NMR in d- CDC13 indicated
pal e brown crystals was acetic acid

3- (3, 4-di net hoxy- phenyl) - 8- net hyl -

4- oo- 4H chf onen- 1- yieastler ijmtdofelpurity (7.214g, 71
% . | WO 130064 O3%R8% BedfeAYZQB4/ 0@1435 - 40CSheRns. 1

Ace
3-( Qi}q &bﬁ hgf{)ﬁ;‘pher&a\él ) -|8- ngt h}il - 4- oxo- chr oman- 7-yl

fa W "W, N Y |

olat A
U

~C o—Heove——F————5

eSt IVI,, v A2 I " \”

3_( 2 il . - _&n#th}! A- oxo-4H--chromen-—7—\
| efter (1.02g, 3pmol), 10% |Pd/ AL Qﬂ{aéiygbicglrei@b/b”ate{
w w]_ald dr %ﬁm (100m re Ip| %Qﬂu_n_ﬂnﬁdsi
roupd ottt pntPBask and pl acdd dn tlhe hydr ogenat or
Aftér 4 houfs, 1 fmjor prleddqt was lobserved. The
reag¢ti @y wa$ pyaged agpd the dqatal yst filtered off

t hr pugieger [Tgso e TyTtriage [wag rjeduced to give a
whi eC%LMéu ZI-OI RO d-[ICDCY3idicated the sofid was

=Y

Ace S 3=

3, Cf? hgbhw7ih Ay l 8- "7!“'! 24 X0- chr oman- 7-

SO O 6 T AT RO TR 2 ey d

3- (3.0 h6£0- phend| ) - [78-Addr &xy-18- net hyl - chr oman- 4-
one| O, 08" | AG@30|Inidazo 8" HOG O I t "1 O 15 O
10: 1- 108k |1 . Asetifc (agi d 3

3- (3, 4-di nmethoxy- phenyl) - 8- net hyl - 4- oxo- chr oman- 7-yl
3_2nno|) and |n1dazole . :

nmmol
lineg t:hoxv28 methyl-3.4-

A W(Ero- $H-chromen-7-ol
Step 1.1 1-(2,4-dihydroxy-3-methyl-phenyl)-2-(3,4-dimethoxy-phenyl) ethanone

Me Me
HO OH BF5.OEt, HO OH
+ OMe
HO OMe o O
OMe

2-Methylresorcinol (6.285g, lequivalent) and 3,4-dimethoxyphenylacetic acid (9.251g, 1

equivalent) were added to a round bottom flask. The round bottom flask was attached to a
condenser and placed in an oil bath, the whole system was kept under nitrogen. Distilled
boron trifluoride diethyl etherate, BF3;.OEt, (42ml, 5 equiv.) was added to the mixture
while stirring. The mixture was refluxed (110° C). A yellow solid formed at 75 minutes
indicating that the reaction had gone to completion. The reaction was heated for a further
10 minutes and cooled to room temperature. The yellow solid was collected by suction
filtration and washed with distilled water (200ml) to remove any excess BF3;.OEt; present.

'H NMR in d-DMSO indicated the yellow solid was 1-(2,4-dihydroxy-3-methyl-phenyl)-2-
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after 90 mnutes and allowed to cool to room
tenperature before pouring into stirred H2O (800nl).

Wo2d06/08208%i t e precipitate was filtered of f andPQHMANMBS/001435

in d-CDC13 indicated the 20 solid was

3- (3, 4- D et hoxy- phenyl ) - 7- hydr oxy- 8- met hyl - chr oman- 4-

one in >95%purity (0.31 g, 30% Step 6.1 7,4'-Bis

t ent - but yl di met hyl si | yl oxy- 3. di met hoxy- 8- net hyl - di

hydr odai dzei n WO 2006/ 0320853%CT/ AU2005/ 001435 - 41 Me

M tBDMSO O HOO:Ze Ove OV O 14- O Ow Ow

3', 4" D net hoxy- 8- net hyl di hydrodal dzein_2g, imdazo

&, 8dimetbory- Bheny])¢thapong/insiaSyh purélhi g wlidgrasgiried og 2  feeze dryer for
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1-(2,4-dihydroxy-3-methyl- phenyl) -2-(3,4-dimethoxy-phenyl) ethanone (1078-1-49; 9.999
g, 34.4 mmol) was dissolved in N,N-DMF (15 mL), dried with MgSOs,. Under an N,
atmosphere, distilled BF;-OEt, (16.08.04) was added dropwise at r.t. Heat begun after 20
min. After 1 h, methane sulfonyl chloride in DMF (8 mL in 20 mL) was slowly added at
50°C. The reaction mixture was heated to reflux for 1.5 h. The dull yellow solution was
added to 1.2 L of cold, vigorously stirred water which was left at 4°C overnight. The dull
yellow solid was collected by filtration, then placed in water to remove residual BF;-OEt;.
Solid was collected by filtration and dried using a freeze-dryer overnight. 'H NMR in d-
DMSO indicated the yellow solid was 3-(3,4-dimethoxy-phenyl)-7-hydroxy-8-methyl-
chromen-4-one in 90% purity (8.85 g, 82%).

Step 3.1 acetic acid 3-(3,4-dimethoxy-phenyl)-8-methyl-4-oxo-4H-chromen-7-yl ester

3-(3,4-dimethoxy-phenyl)-7-hydroxy-8-methyl-chromen-4-one (9.82g, 31mmol), acetic
anhydride (62ml) and pyridine (6.2ml) were combined in a round bottom flask and heated
to reflux. The reaction was cooled to room temperature after 3 hours of heating, and a
crystalline solid formed. The solid was filtered and rinsed with HO (1L). 'H NMR in d-
CDCl); indicated pale brown crystals was acetic acid 3-(3 ,4-dimethoxy-phenyl)-8-methyl-
4-0x0-4H-chromen-7-yl ester in 90% purity (7.214g, 71%).
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vessel to give a clear 15 slightly yellow solution. A
condenser was attached and the reaction vessel placed

in an ice bath. Conmmercial 4-nmethoxyphenyl magnesi um
brom de (0.5M solution in TH b 22.5mL was added to

the reaction m x dropw se ové 10 m nutes. The

reacti on was quenched by the dropwi se with wet ether

(50: 50 H2O diethyl ether) while still under nitrogen,
with a white precipitate form ng as increasing
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Acetic acid 3-(3,4-dimethoxy-phenyl)-8-methyl-4-oxo-chroman-7-yl ester (1.1g, 3.2mmol)

and imidazole (3.2g, 47mmol) were refluxed in EtOH (100ml). The reaction was complete

after 90 minutes and allowed to cool to room temperature before pouring into stirred H,0
(800ml). A fine white precipitate was filtered off and 'H NMR in d-CDCl; indicated the
solid was 3-(3,4-Dimethoxy-phenyl)-7-hydroxy-8-methyl-chroman-4-one in >95% purity
(0.31g, 30%).

Step 6.1 7,4’-Bis tert-butyldimethylsilyloxy-3’,4’-dimethoxy-8-methyl-dihydrodaidzein
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The product of step 6.1 above 2g was weighed in a 2-neck round bottom flask, and flushed
under nitrogen. Anhydrous THF 10ml was added to the reaction vessel to give a clear
slightly yellow solution. A condenser was attached and the reaction vessel placed in an ice
bath. Commercial 4-methoxyphenylmagnesium bromide (0.5M solution in THF) 22.5ml
was added to the reaction mix dropwise over 10 minutes. The reaction was quenched by
the dropwise with wet ether (50:50 H,O: diethyl ether) while still under nitrogen, with a
white precipitate forming as increasing amounts of HyO added. A further amount of water
was added to the reaction mix before extraction with diethyl ether.

The organic layers were combined and washed with water, brine, dried over anhydrous

magnesium sulphate and solvent removed in vacuo to give clear yellow oil which
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C2equator ial 4.05 m1 (Craxial 4.25 m1 C3 3.38 m1
Partially obscured by water peak ¢4 4.45 m1 C5 6.80
d841 C66.38348.41C-M21s-3 C 7.1d
2.1 1 C5 6.95d8.41 C £.98dd 2.1,8.4 1 C2",
C6" 6.66 d 8.7 2 C3", C5" 6.33 d 8.7 2 Ow x3
3.8,3.82, 3.83 s 09

solidified overnight to give an off-white solid. The oily nature of the material precluded an
accurate yield being calculated. There was no further clean up of the product before use in
the next reaction. The oily nature of the material precluded an accurate yield being

calculated.

Step 8.1 3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-3’,4’-dimethoxy-8-methyl-2H-

chromen-7-o0l

Me

tBDMSO o
O OMe

MeO

OMe

2g of the product of step 7.1 pTsOH 4.5g boiling chips and 100ml of ethanol were
combined in a 2-neck 500ml round bottom flask with condenser attached. The reaction
was heated at reflux for 3 hours. The solvent was concentrated in vacuo to ~10ml before
being poured into chilled, stirred water (100ml). The mixture was then extracted with
ethyl acetate, the combined organic layers washed with water (3 x 100ml), brine (1 x
100ml), dried over anhydrous magnesium sulphate and filtered and solvent removed in
vacuo to give red/ brown oil. The oil was dissolved in methanol (~15ml) and put in freezer

overnight.

A white precipitate had formed overnight which was filtered off and rinsed with methanol.
The filtrate was concentrated in vacuo to give a brown oil, which was crashed out into

water to give a pale brown solid.

Step 9.1 3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-3’,4’-dimethoxy-8-methyl-3,4-
dihydro-2H-chromen-7-o0l
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Hz Integrates Comments C2 3.30 dd 3.293,11.709 1 dd is
slightly under H20 peak C2 4.05 dd 3.659, 10.612 1 C3
4.62 dd 10.612, 12.075 1 dd is overl apped C5 6.45 d
Under C3', C5' doublet C6 6.20 dd 2.561, 8.416 1 C8
6.23 d 2.196 1 Adjacent to o* c2', C6 6.70 d 8.782 2
C3, C5 6.45d 8.782 2 Integrates for 3 in total
including CG& C2", C6" 7.11 m2 Overlapping with 4",
3", 5", cannotMgeasure J C3", C5" 7.11 m¥

Over | appi hi 2", 6" cannot nedid
' 5' .. 4" Hapdot

2006/ 032085 PSF A qus” ‘%o Cpd.

—_—

OMe ethanol

OMe OMe
1g of the product of step 8.1 10% Pd/Al,03 0.2g and 25ml of ethanol were combined in a
2-neck 100ml round bottom flask. The reaction was hydrogenated at low pressure using
standard conditions for 3 hours. The reaction was filtered through Celite to remove the
catalyst, rinsed through with ethanol (100ml). The filtrate was concentrated to ~5ml
before being poured into chilled, stirred water (100mL). A pale orange precipitate formed
which then formed a brown oil. The mixture was then extracted with diethyl ether, the
combined organic layers washed with water (3 x 100ml), brine (1 x 100ml), dried over
anhydrous magnesium sulphate and filtered. The solvent was removed in vacuo to give
red/ brown oil. The product was recrystallised from diethyl ether (~5ml), to give brown
solid which was rinsed with chilled diethyl ether to give off-white crystals. 4 crops of (IV),

~0.2g. The "H NMR spectrum and numbering scheme shown below.




3" 4" Peak H S PPM Shape J Hz Integrates C Conments
C24.95s 269C3-C C4a - 116.5 C5 6.43 d 8.416 1
wa 36532086 6. 30 dd 2.561, 8.416 1 108 C7 156 PCBAB2BE/001435
d 2.561 1 102 Adjacent to 0 C8a 158 d' C2', C6 6.79

d 8.416 2 128 C3', C5' 6.49 d 8.416 2 114.5 C4' 155
Adjacent to 0 d" C", C6" 7.04 m2 130 Overl appi ng
with 4", cannot C3", C5" 7. %7 m2 129 measure J
Overlapping with 3", 5", C& 47.27 m1 126.5 cannot
measure J 5 Cpd. 12 AMMO 7 8 8iC1 O6l 544253 O
| ' 6 6 40MeB 2" 5

Peak
H Chemical shift]Shape| J Hz |Integrates Comments
C2equator
ial 4.05 m
C2axial 4.25 m 1
C3 3.38 m 1 Partially obscured by
water peak
C4 4.45 m 1
C5 6.80 d 8.4 1
C6 6.38 d 8.4 1
C8-Me 2.1 ] - 3
C2 7.1 d 2.1 1
C5’ 6.95 d 8.4 1
C6’ 6.98 dd |2.1,84 1
C2”, C6” 6.66 d 8.7 2
C3”, C5” 6.33 d 8.7 2
OMe x3 |3.8,3.82,3.83| s 0 9

'H N.m.r. assignments are provided for the following compounds:

Cpd. 14
Peak

H S ppm | Shape JHz Integrates Comments

C2 3.30 dd 3,293,11.709 1 dd is slightly under H,O peak

C2 4.05 dd 3.659, 10.612 1

C3 4.62 dd 10.612, 12.075 1 dd is overlapped

C5 6.45 d Under C3°, C5’ doublet

Cé 6.20 dd 2.561, 8416 1

C8 6.23 d 2.196 1 Adjacent to O
C2’,C6’ | 6.70 d 8.782 2
C3,C5 | 645 d 8.782 2 Integrates for 3 in total including C5
C2”,C6”  17.11 m 2 Overlapping with 47, 37, 5”, cannot measure J
Cc3”,C5” | 7.11 m 2 Overlapping with 47, 27, 6” cannot measure J

Cc4” 7.11 m 1 Overlapping with 3”, 5”, 4” cannot measure J




5" 3" 4" C MeO WD 2006/ 032085 PCT/ AU2005/ 001435 -46
H S m Peak Shape J Hz Integrates Comments
w@2®go3ss i al 4. 30 dd 3.659, 10.612 1 Caxi al BCBHAU2D5/001435
10.978 1 dd is overlapped C3 3.44 dd 3.293, 10.978 1
C5 6.83 d 8.782 1 C6 6.43 dd 2.561, 8.416 1 C8 6.47
d 2.561 1 C', C6 6.83d8.782 2 (C3, C' 6.71d
8.782 2 (2", C6" 7.05d 8.782 2 C3", C5" 6.76 d
8.782 2 Me A 3.75 s - 3 MetWdxy peaks are
i nterchangeabl Me B 3.79 s - 3 MC 3.79 s - 3 (pd.
28 AMO788a02, 6544312 3 51:,HOw],
2" 15 5 3 4" Ok c 5

Cpd. 30
Peak
H S ppm | Shape JHz Integrates C Comments
C2 495 s 2 69
C3 -
C4 -
Cla - 116.5
C5 6.43 d 8.416 1 130.5
C6 6.30 dd |2.561,8.416 1 108
Cc7 156
C8 6.30 d 2.561 1 102 | Adjacent to O
C8a 158
cr
C2’, Co’ 6.79 d 8.416 2 128
C3’,C5’ 6.49 d 8.416 2 114.5
c4’ 155 [Adjacent to O
c1»
C2”, C6” 7.04 m 2 130
Overlapping with 47, cannof
C37,Cs5” 7.27 m 2 129 measure J
Overlapping with 37, 57,
c4” 7.27 m 1 126.5 cannot measure J




H S -ppm Peak Shape J Hz Integrates Comments
2 C56.75d 8.416 1 C6 6.38 dd 2.561, 8.416 1 C8
6.90 d 8.782 2 C3',
7.02 d 8.782 2 (3",

S -

W@ 2@6/082085 651 1 C2',
d 8.782 2 (2",

%II

8.416 2 Me A 3.74 s -

i nt er changeabl e
2006/ 032085 PCT/ AU2005/ 001435

CBI

C2 5.05

REI/AG2003/001435

C5" 6.81 d

3 Met hoxy peaks are

M B 3.79 s -

3 MeC 3.81 s -

3 WO

-47- Cpd.31 HO8 7 8a O

26l 5443243 525-44 5"\ 4" 30 Hbm
Peak Shape J Hz Integrates Comments C2 4.93 s 2 C5
6.28 d 2.196 1 C6 6.24 dd 2.196, 8.416 1 C8 6.47 d
8. 416 [l 5% 3P6R SBaps JHz Integrates Comments
C2equatorial 4.30 dd 3.659, 10.612 1
C2axial 4.69 dd 10.978 1 dd is overlapped
C3 3.44 dd 3.293, 10.978 1
C5 6.83 d 8.782 1
C6 6.43 dd 2.561, 8416 1
C8 6.47 d 2.561 1
Cc2’, C6’ 6.83 d 8.782 2
C3’,C5S 6.71 d 8.782 2
c2”, C6” 7.05 d 8.782 2
C3”,C5” 6.76 d 8.782 2
Me A 3.75 s - 3 Methoxy peaks are interchangeable
MeB 3.79 s - 3
Me C 3.79 S - 3
Cpd. 28
AMeO
H 8 ppm | Peak Shape JHz Integrates Comments
C2 5.05 8 - 2
C5 6.75 d 8.416 1
C6 6.38 dd 2.561, 8.416 1
C8 6.50 d 2.651 1
C2’, Co’ 6.90 d 8.782 2
C3,C5’ 6.67 d 8.782 2
C2”, C6” 7.02 d 8.782 2
C37,C5” 6.81 d 8.416 2
Me A 3.74 s - 3 Methoxy peaks are interchangeable
Me B 3.79 s - 3 )
Me C 3.81 s - 3




c2', C6' 6.82d 8.416 2 C3', C5 6.51 d 8.416 2 (2"
6.57 1 C4" 6.81 1 Overlapping with C2', C&' C5" 7.20
w0 286030831 C6" 6.63 1 Cpd. HO 7 s Asa 0 2 3 2PCT/BUZ003/001435
5 042" 5 O 5"\ 4" 3" H S m Peak Shape J Hz
I ntegrates Comments C2 3. dd 1 under H20 peak C2
4.02 dd 4.391, 11.343 1 C3 4.60 dd 10.612, 12.075 1 dd
is overlapped C5 6.21 d 2.196 1 C6 6.18 dd 2. 561,
8.416 1 C8 6.42 d 8.416 1 Ofrlapping with C3', C5'
C9 2.21 s 3 C', C6 6.72d 8.782 2 C3', C5 6.44 d
8.416 2 Overlapping with C8 C2", C6" 6.94 d 8.050 2
"31Ch" 7.01 d 8.050 2 WD 2006/ 032085
AU2005/ 001435 - 48- 6

9
30
4
1

H Sppm |Peak Shape| * JHz Integrates Comments
C2 4.93 s 2
Cs 6.28 d 2.196 1
C6 6.24 dd 2.196, 8.416 1
C8 6.47 d 8.416 1
C9 3.63 s 3
Cc2’, C6’ 6.82 d 8.416 2
Cc3’,Cs’ 6.51 d 8.416 2
c2” 6.57 1
c4” 6.81 1 Overlapping with C2°, C6’
C5” 7.20 t 8.050 1
C6” 6.63 1
Cpd. 10
H S ppm | Peak Shape JHz Integrates Comments
C2 3.30 dd 1 under H,0 peak
C2 4.02 dd 4.391, 11.343 1
C3 4.60 dd 10.612, 12.075 1 dd is overlapped
Cs 6.21 d 2.196 1
Cé 6.18 dd 2.561, 8416 1
C8 6.42 d 8.416 1 Overlapping with C3°, CS’
C9 2.21 S 3
Cc2’, Ce’ 6.72 d 8.782 2
C3,C5’ 6.44 d 8.416 2 Overlapping with C8
C27, C6” 6.94 d 8.050 2
C3», C5” 7.01 d 8.050 2




Cpd. 11 HO$ 7 Sa 0232 643 50H66 4 2" 5
OH 5" 4" 3" 9/0 5 HS mPeak Shape J Hz Integrates

w@ooes08s dd is slightly under H20 peak, C2 3rGDAUZD05/001435
3.659,11.709 1 nmeasured J fromprevious NVR C2 4.05
dd 3.659, 10.612 1 C3 4.62 dd 10.978, 11.709 1 dd is
over | apped C5 6.47 d 8.416 1 Overlapping with C3', C5
doublet C6 6.20 dd 2.561, 8.416 1 Overlapping with C8
doublet €8 6.23 d 2.196 1-@erlapping with C6 dd C9
3.65s 3 ', G 6.72 d 8.416 2 C3', C5 6.45 d
8.416 2 Integrates for 3 in total including G5 (C2",
cé" 6.70 d 8.782 2 C3", C5" 7.03 d 8.782 2 (Cpd. 27 HO
$Asa0232 641

Cpd. 11
5
H d ppm | Peak Shape JHz Integrates Comments
dd is slightly under H,O peak,

C2 3.30 dd 3.659,11.709 1 measured J from previous NMR
C2 4.05 dd 3.659, 10.612 1
C3 4.62 dd 10.978, 11,709 1 dd is overlapped
C5 6.47 d 8.416 1 Overlapping with C3°,C5” doublet
C6 6.20 dd 2.561, 8.416 1 Qverlapping with C8 doublet
C8 6.23 d 2.196 1 Overlapping with C6 dd
c9 3.65 s 3

C2’,C6’ 6.72 d 8.416 2

C3’, C5’ 6.45 d 8.416 2 Integrates for 3 in total including C5

Cc27, C6” 6.70 d 8.782 2

C3”, C5” 7.03 d 8.782 2

Cpd. 27

10



543 6161 4 OH 2" 5 \ 4" 3" 0 10 9/ WO
2006/ 032085 PCT/ AU2005/ 001435 -49 H S m Peak Shape J
woR00608208% at es Corments C2 4.94 s 2 C5 6. 48 dP@I/ALSN03/001435
C6 6.25 dd 2.561, 8.416 1 C8 6.30 d 2.561 1 (9 3.65
s 3 C,C3,C2",C3" based on C2', C6' 6.81 d 8.416 2
previ ous' H NMR assignnent for simlar C3', C5 6.53 d
8.782 2 conpounds. C2", C6" 6.86 d 8.782 2 C3", C5"
6.97 d 8.782 2 this assignmeth- 2.0. Materials and
Methods 5 2.1. Tissue culture The human pancreatic
cancer cell line, HPAC (CRL-2119) was routinely
cultured in 1:1 mxture DVEM (Sigma) plus Ham's F12
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oltaidyedras, 2 gt Jronr 10, 1) —or—(yate
Urpi Vel St ty)3 &nd L,uiS ured—m a1 L xture DVEM ptus
s~ 32— edi-um—ang SKOv-3—was—ut L&W
andes et Ur egei N MeCpys |5a ggi unl 5 lyrevious™H NMR
assignment for similar
C3’,C5’ 6.53 d 8.782 2 compounds.
C2”, C6” 6.86 d 8.782 2
C3”, C5” 8.782 2 this assignment.

6.97 d

2.0. Materials and Methods

2.1. Tissue culture

The human pancreatic cancer cell line, HPAC (CRL-2119) was routinely cultured in 1:1
mixture DMEM (Sigma) plus Ham’s F12 (Sigma) medium containing HEPES (15 mM),
insulin (0.002 mg/ml), transferrin (0.005 mg/ml), hydrocortisone, (40 ng/ml), epidermal
growth factor (10 ng/ml). The ovarian cancer cell lines; CP70 was obtained as a gift from
Dr. Gil Mor (Yale University) and cultured in a 1:1 mixture DMEM plus Ham’s F12
medium, and SKOV-3 was purchased from ATCC and cultured in McCoys 5a medium.
The breast cancer cell line MDA-MB-468 were cultured in Leibovitz’s L-15 medium. The
melanoma cell line MM200 was obtained as a gift from Peter Hersey (University of
Newcastle) and A2058 was obtained as a gift from Dr Peter Parsons (QIMR). Both were
cultured in DMEM medium.

All cultures were supplemented with 10% FCS (CSL, Australia), penicillin (100U/ml),
streptomycin (100mg/ml), L-glutamine (2mM) and sodium bicarbonate (1.2 g/L), and

cultured at 37°C in a humidified atmosphere of 5% CO,. All cell lines were purchased
from ATCC (Maryland, USA) except where noted.

The normal cell line NFF (neonatal foreskin fibroblasts) was a gift from Dr. Peter Parsons
(Queensland Institute of Medical Research). RK (rabbit kidney) cells were obtained from
Miller Whalley (Macquarie University). Both cell lines were cultured in RPMI
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The breast cancer cell |ine NMDA-MB-468 were cul tured
in Leibovitz's L-15 nedium The nelanoma cell |ine

wOLrME032085 obt ai ned as a gift from Peter Her SepCT/AU2005/001435

(University of Newcastle) and A2058 was obtained as a
gift fromDr Peter Parsons (QMR). Both were 15
cultured in DMEM nmedium All cultures were

suppl enented with 10% FCS (CSL, Australia), penicillin
(100U/ M), streptonycin (108ng/n), L-glutam ne (2mMV)
and sodi um bi carbonate (1.2 g/L), and cultured at 37C
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ey

S"ere obtained from Mller
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3.0. Results

3.1. Normal cell toxicity.

Duplicate cutotoxicity assays against rabbit kidney cells demonstrated that compound No.
1 has mild toxicity against these cells (Table 1). When compared to cisplatin and
phenoxodiol another benchmark against which potential anti-cancer drugs can be tested the
degree of toxicity exhibited by compound No. 1 was greater than both the comparator
compounds (2 uM compound No.1 vs 9.9 uM cisplatin).

Table 1. Relative toxicity of compound No. 1 and cisplatin against rabbit kidney cells.
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Thus, compound No. 1 shows good anticancer activity against a broad range of cancer cell
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types, including ovarian, prostate, breast, glioma, pancreatic lung, colorectal and

melanoma.

Table 2.1. Comparison of compound No. 1 and Phenoxodiol cytoxicity against cell lines

representative of different malignancies

Indication Cell line ~ Phenoxodiol Compound No 1
Ovarian A2780 1.7+ 0.61 NT
CCP70 11.1+23.6 1.7
Prostate PC3 9.1+8 1.7+ 0.5
Breast MDA-MB-468 8.9+4.8 0.6+ 0.01
Glioma HTB-138 204 +17.5 1.1
Pancreatic HPAC 56.6 +16.8 NT -
Lung NCI-H23 8.3+6.7 1.9+0.1
Colorectal HT-29 52.5+19.5 17,44
Melanoma MM200 6.2+4)5 1.0+ 0.01




10

15

Table 2.1. Conparison of conpound No. 1 and
Phenoxodi ol cytoxicity against cell |ines

w0 e@oe3383 at i ve of different malignanci es | ndi PEI/ATZ05/001435

Cell |ine Phenoxodiol Compound No 1 Ovarian A2780 1.7

0.61 NT CCP70 11.1 23.6 1.7 Prostate PC3 9.1 8 1.7

0.5 Breast MDA-MB-468 8.9 4.8 0.6 0.01 diom

HTB- 138 20.4 17.5 1.1 Pancreatic HPAC 56.6 16.8 NT

Lung NCI-H23 8.3 6.7 1.9 -02r Colorectal HT-29 52.5

19.5 17,44 Mel anona MMROO 6.2 4.5 1.0 0.01 20 WO

2006/ 032085 PCT/ AU2005/ 001435 -52 A nunber of cancer

Acﬁlhxhbéri ofesnose el hmtvesie agyteid mgainamhbgumf@bmonmbﬁndl and their
and their es wer.e

1098 TRE SorIRAEedcd R tha

e S0

%ﬁval

ovari an

pros

ate

br east

LSRR A0 b g e aoross &
11%ne§ %Jfﬂlls{ ¢RESounWiNd. 3 a8 @H&H&ﬂ%m resfitsabsiAst

results agal nst

dvertikg prostatabidastdéukacmme amdlmelanmmcellch‘mrpo Ganpraed Nog 15 and 17

nd, 17 owed good re ai ovaria
RrshAbed e il e e pdt Fbny oSBT ngy B Gy af trable 22
Table 2.2(a). Conparison of conpound Nos. 1, 10, 11,
12 and 14 to 20 cytoxicity against cell lines

representative of different malignancies |Indication

Cel |

line Conpound s C50 uM Cpd. 14 Cpd. 30 Cpd. 11

Cpd. 15 Cpd. 27 Cpd. 31 Ovarian CP70 61.3 18 52.7 13
65 1.9 22.4+-0.7 53.4 Prostate PC3 74 4 45 4.9

>100 >100 28 7.3 47::

L 8.4 Breast NDA-MB-468 >100

>100 NT NT NT NT diom HIB-138 >100 45.7 86.3 >100
33.7 94.6 Pancreatic HPAC >100 41 5.3 >100 >100 27.6

5.3 34.6

Table 2.2(a). Comparison of compound Nos. 1, 10, 11, 12 and 14 to 20 cytoxicity against

cell lines representative of different malignancies

. . . Compounds (IC50 uM)

Indication |  Cellline o 372 T"C0q30 | Cpd. 11 | Cpd. 15 | Cpd. 27 | Cpd. 31
Ovarian __ |CP70 61.3 18 |52.7+13| 6519 |224+07| 534
Prostate _ |PC3 Thx4 | 4549 | >100 | >100 | 28+73 | 47+84
Breast MDA-MB-468] >100 | >100 NT NT NT NT
Glioma HTB-138 >100 | 45.7 86.3 >100 33.7 94.6
Pancreatic |HPAC >100 |41+53 | >100 | >100 |27.6+53| 346
leukaemia |CCRF-CEM | 90.2 666 | 954 81.8 166 |515+12
(ALL)

NSC Lung _ |NCI-H460 >100 [435+92] >100 | >100 |31.6x49| 763
Colorectal |HT-29 NT NT NT NT NT >100
Melanoma  |[MM200 728 | 3343 [604+92] NT 14.6 |272%46
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| eukaemi a CCRF-CEM 90.2 66.6 95.4 81.8 16.6 51.5 12
(ALL) NSC Lung NCI-11460 >100 43.5 9.2 >100 >100

W@2006/032085 76. 3 Col orectal HT-29 NT NT NT NT NICT/A02005/001435

Mel anoma MMROO 72.8 33 3 60.4 9.2 NT 14.6 27.2 4.6
15 WO 2006/ 032085 PCT/ AU2005/ 001435 -53 Table 2.2(b).
Conpari son of conpound Nos. 1, 10, 11, 12 and 14 to 20

-cytoxicity against cell lines representative of

di fferent malignancies Indit2ion Cell |ine Conmpounds
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3.3. Compound No. 1 Pharmacokinetics - oral

Oral pharmacokinetics was determined in the female BALB/c mouse. A Cmax of 27.3 pM
free compqund No. 1 was observed in the sera 15 minutes post administrations.
Compound No. 1 was rapidly eliminated from sera with a concentration of 8.2 uM
observed after 30 min and 2.4 pM after 1 hr making the half life of this agent around 30
minutes (Fig 1 and Table 3). The majority of compound No. 1 in sera was present in its
conjugated state with the concentration of total compound No. 1 (free plus conjugate)
achieved being ~100 uM 15 min post administration (1:4; free:total). The ratio of free :
total decreased over time (1:12 after 30 min and 1:13 after 1 hr). Rapid appearance of
compound No. 1 in urine at high concentrations (815 uM) 15 min post administration
provides evidence that compound No. 1 is absorbed from the gastro intestinal tract and

excreted via the kidneys.

Compound No. 1 concentrations in urine peaked at 30 min (2640 uM) with levels
declining to ~1500 uM and 545 pM at 1 and 4 hr respectively post administration. The
majority of said compound was present in it’s conjugated form with only < 2% as the free
entity was noted at any time-point. A large proportion of said compound was also excreted
in faeces, which was observed at least 1 hr post administration. However, it is not possible

to confirm whether hepatic excretion is a mode of removal for this compound due to the
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assessed and bec% F%r%gﬁﬁ # R0rQfeAld conpound
in faeces may be resid conpound powder not
ahcaor nnl Fvnmfhn anctr o 1ot nfi v\f\l t v oo 1 o
i nt er st ng tQ nnfz t hato0 geptr1a4%11 corpedad
r SHeR, 4 r Serupy ﬁﬁr@eie% gecgy bJggesi [ Yot ' [s Yninge [f oPRipe | %
SHd3gdile Fyee cpnfrsahg Huee ar el nefrees akitee Total | Kree
di st rilbi¥on |i @Med ym Misl oW i ne | CAMY 4y o (M)
r ORSederit7ad i Vel03f4 p2érdageSEM  Conpound Ng. 17.1 815 2.1
Concerjt ria23 onp £I36 & | Ser um Ser um % Faeces Haetcg2 % Uk26&
Urg ge [% ghdaysy7br ¢qolplal Free Free Totgl pr.ee |Freedo 0.8
Tot al Fr@gs LM:QJN lIH\/l l. M4 uM uM 0. 25 27.[83 193. 4 26110
71 t 3 r 96
2211 46 aﬁ %é‘ 53 093% ﬁz % k) 72%2&0551535 1.7
io57 ol g = 924 o Hi/5d +158
4 0.3 5 8 1792 | 1861 | 96.3 1.1 545 + 0.2
+0.02 | £ 0.8 +625 | +£630 +0.1 203
24 0.05 0.56 | 8.9 800 815 98.2 0.1 7.04 1.4
+0.02 | £0.5 +670 | +680 + 0.1 +3.6

When compared to the oral pharmacokinetic data of phenoxodiol and compound No. 1
would appear to have a similar half life, however 10-20 fold higher free concentrations of
compound No. 1 were achieved after 15 and 30 min. Approximately 2-fold higer

concentrations were observed after 1 hr.

Table 4. Comparative oral pharmacokinetic data for Compound No. 1 and Phenoxodiol.

Time Compound No. 1 (uM) Phenoxodiol (uM)
Free Total Free Total

0.25 27.3+23 103 & 36.5 3.3+£0.13 511.5+99
0.5 82+6.5 772+ 8 2.9+ 0.05 357+ 82

1 24+1.6 31.3+94 1.5+0.11 387 £22.8
4 0.33+0.02 52407 1.3+0.07 117.6+42
24 0.05+0.02 0.56 &+ 0.49 0.15+0.04 0.13+0.1
Dose* 13.8 mg/ml 4.6 mg/ml
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and stored at -80C for ecosanoid nmeasurenments using

BAbAY T8 PefoduidgsRhange a5 8RYSanoRCEhtiaRE ddB2incuatyigalst compound at
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ues’ I i cat e enhan
inflammatory activity.

Compound PGE, TXB,
1 -53.8 -15.9
14 -23.6 -40.9
30 -60.7 -62.6
11 -51.0 -53.2
15 -38.3 -58.4
27 -84.2 -86.1
31 41.4 -48.3
10 -23.1 7.1
12 -68.3 -34.0
28 -85.1 -50.1
32 -71.1 -34.4

5.0 Conclusions
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w@eaobo32095s Conpound PGE2 TXB2 1 -53.8 -15.9 RAT/AR306/001435

-40.9 30 -60.7 -62.6 11 -51.0 -53.2 15 -38.3 -58.4
27 -84.2 -86.1 31 -41.4 -48.3 10 -23.1 -7.1 12
-68.3 -34.0 28 -85.1 -50.1 32 -71.1 -34.4 20 5.0
Concl usi ons WO 2006/ 032085 PCT/ AU2005/ 001435 - 56
Conpound No. 1 exhibits mark¥d toxicity toward primary
expl ants of non-transfornmed neonatal foreskin
fibroblasts at concentrations |ess than cisplatin

erﬂl&ﬂmﬂd No. W extiitydts mreaikedNoxicity V@8 Wigiaspéadlanls of non-transformed
wever, relative mld toxicity was

n:r;gﬁ tt& ﬁ‘ﬁsf%bml?lgfﬁh?ttCO@P%@?O@@W@M@&@@W(;IC|§|6 2 uM compound
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rhtstir lededt @l YEop otk 196 anS()M%gﬁn\)Bl @ffﬂcac demotnstrate that

(HTB-128). However, conpound se parti y ac
cagmwpwad Neel is dctiviesgainse p¢lbhn¢strapneseatamfve pIf ﬁ&l@bﬁla((mlOO) and

r H23)., whjch
BT AR S U
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ctive against the colorectal cell Iine

“gh clt trariapnallyhaxe bepm opaeeass whichanpberndiffioult o reateal ed
that oral adm nistration of the drug vyields markedly
hi gher concentrations of the free formof the drug
Gemgpouodioat eds hmdesitely betiveyagaiil e sb0f ek BAE ﬁ%H@“tﬁ

at 15 and 30 m n post adm nistration. Conpound No.
Pharmacokinetic analysis of compound No. 1 revealed that oral administration of the drug
yields markedly higher concentrations of the free form of the drug when compared to
similarly administered phenoxidiol at 15 and 30 min post administration. Compound No. 1

and phenoxodiol each exhibit similar t1/2 (~30 min).

Preliminary formulation studies of compound No. 1 reveal that the molecule has moderate
to low solublity in 20% HPBCD (11.2 mg/ml).

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

as limiting the scope of the present inyention.

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

hereby incorporated by reference.

Throughout this specification and the claims which follow, unless the context requires
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or 10 nore of said steps or features. The reference

to any prior art in this specification is not, and

shoul d not be taken as, an acknow edgnent or any form

of suggestion that that prior art forns part of the

common general know edge in the field of endeavour.
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bronmo, iodo or NRLOR11l groups; the drawi ng and R2
toget her represent a doubl e bond or the draw ng

WO e@6e3®83 s a single bond and R2 i s hydrogen, PGOATG2005/001435
NR1oR11, C1-3 al koxy, Cl1_3 fluoroal kyl, halo or Cl-3
al kyl optionally substituted by one or nore hydroxy,
chloro, brono, iodo or NRLoRl1l groups; R3 is hydrogen,
hydr oxy, hal o, NRLoR11l, C3.6 cycloal kyl, Cl-6 al koxy,
Cl-6 fluoroal kyl, C2-6 al keftyd, COOR12, CORL3,
(O "Cl-4 al kyl eneNR14R15 or Cl1-6 al kyl optionally
substituted by one or nore hydroxy, chloro, brono,
CR$ias or NR1oR11 groups; R4, R5, R6, R7, R8 and RO are
i ndependent|y hydrogen, hydroxy, halo, NRloR11l, C3-6
kycl oAlcRypourgiofdhepkassal foramls (B uor oal kyl , C2_6
al kenyl, COOR12, CORE3 or Cl_6 al kyl optlonally
substi t ut ed by one o "or e hydr oxy, chloro, brono,
iodo or NRLoRll; Ri nd R12 are independently
hydrogen, Cl1_6 @& , -6 pycl oal kyl or trial kyl
silyl; R13 is hydkgg |, C3-6 cywgl oal kyl
or NRlORll n rep&ggents ; and 4 and R15
i ndependent |y repré&sent &eo engr .6 al kyl or

o

NR14R15 when taken to eth sents a 5 or 6
nmenber het er oar omat e Q&BBE eR@c c; and
pharmaceutical |y accepta salts thereof, with the
provi so that when Rl repred&nts hydrogen and is a

n . hot represent hydrogen. WO
Z@gg; g&?%“&"c%%%dﬁ?f%M% _60 2. A conpound of -
R ai m;ﬁydirﬁgﬁf diyhoxy, (haﬁcQINRﬁl)H“(Q Adycloalityl, ®7s dk&R2 Oy lalkenyl, Cy6

Ra RR31 \J R5 e or a salt_or derivative
t her é’gprq,%l@fleqrnCmalky;lzoptF@glallyq@ubqqgutedqé)y ®E aihthors haduexy, chloro,

as d %&61{18?&055] otcf\]ﬂ] olﬁn groups;

the drawing "---" and R; together represent a double bond or

the drawing "---" represents a single bond and R, is hydrogen, hydroxy, NRioR11, Ci.3
alkoxy, Ci3 fluoroalkyl, halo or C;.; alkyl optionally substituted by one or more
hydroxy, chloro, bromo, iodo or NR;oR;; groups;

R; is hydrogen, hydroxy, halo, NR1gR;;, Cs. cycloalkyl, Ci¢ alkoxy, C;.¢ fluoroalkyl,
Cs alkenyl, COOR;2, COR;y3, (0),Ci.4 alkyleneNR4R;5 or Cig alkyl optionally
substituted by one or more hydroxy, chloro, bromo, iodo or NR;oR; groups;

Ry, Rs, Rs, R7, Rg and Ry are independently hydrogen, hydroxy, halo, NR;oR11, Casg
cycloalkyl, Cy.s alkoxy, Ci.¢ fluoroalkyl, Cy.¢ alkenyl, COOR;5, COR;3 or Ci.6 alkyl
optionally substituted by one or more hydroxy, chloro, bromo, iodo or NR;oR;1;

Rio,  Ri1 and Ry; are independently hydrogen, C.¢ alkyl, Cs.¢ cycloalkyl or trialkyl silyl;

Rz is hydrogen, C;.6 alkyl, C3.¢ cycloalkyl or NRioR11;

n represents 0 or 1; and

Ris  and Rys independently represent hydrogen or Ci. alkyl or NRy4R;s when taken
together represents a 5 or 6 member heteroaromatic or heterocylic;

and pharmaceutically acceptable salts thereof,

with the proviso that when R; represents hydrogen and "---" is a single bond then R, does

not represent hydrogen.



3. A compound of claim2 according to fornula (1-b):

RI

R7 O(l-b) RE_ RR Rgi RO 3 ~\J RS R4 or asalt

w@roodmsiosant i ve t hereof wherein R1 represents hpdr/axggos/001435
hal o, NR1oR11, C3.6 cycloal kyl, C 6 al koxy, C2-6
al kenyl, Cl1.6 fluoroalkyl, C1_6 alkyl optionally
substituted by one or nore hydroxy, chloro, brono,
iodo or NRIORI1 groups; and R3, R4, R5, R6, R7, R8 and
RO are defined in claim2. -80-A conpound of claim3
according to fornmula (1-bb): WO 2006/ 032085
PCT/ AU2005/ 001435 -61- RL R7 O (I-bb) Rs Rs R4 R3
or a salt or derivative thereof wherein R, R3, R4,
R7, R8 and are. as defined in cla 3. 5. A conpound
2of cfh@ﬁﬂ%ﬁ@épééhéﬂ1ﬁP8ﬁﬂ@Gﬁ%8§ﬁH‘ #):1to 9, 42 and

43.

6. A conpound @f claim1l according to formula

(1-c): R7OR6R2 i RO

(I-a)

or a salt or derivative thereof wherein

Ry, Ry, Ry, Ry, Rs, Re, Ry and Rg are as defined in claim 1.

A compound of claim 2 according to formula (I-b):

(1-b)

or a salt or derivative thereof wherein

Ry

R3=

represents hydroxy, halo, NR;oR;, Cs.6 cycloalkyl, C.s alkoxy, Cy.¢ alkenyl, Ci.6
fluoroalkyl, Ci.s alkyl optionally substituted by one or more hydroxy, chloro,
bromo, iodo or NRgR;; groups; and

R4, Rs, R, Ry, Rg and R are defined in claim 2.

A compound of claim 3 according to formula (I-bb):



R31° \J RS R4 or asalt or derivative thereof
wherein R2 represents hydroxy, halo, NRLOR11, C1-3
W@bkdox§2081_3 fl uoroal kyl, Cl1-3 al kyl optional PgT/AU2005/001435

substituted by one or nore hydroxy, chloro, brono,
iodo or NRtoRll groups; and R3, R4, R5, R6, R7, R8
and RO are as defined in claiml. 7. A conpound of
claim6 according to formula (l-cc): WO 2006/ 032085
PCT/ AU2005/ 001435 -62- R7 ®Yt-cc) R6 R2 R} R4 RO
R3 or a salt or a derivative thereof wherein: R2, R3,
R4, R6, R7, R8 and RO are as defined in claim6. 8. A
compound of - cl ai m 4Rgel ected from conpound Nos. 10 to
25. 9. A conp und im1l according to fornula
(1-d): RL O R7'IN R6 J-REBR3~\JR5 R R4
or a protected de ve'lhereof wher ei n Ré R3, R4,

in cl 31 10

A conpound of claim4 se ect ARpOMpound Nos. 26
: r preparing

ccordlng ® claim1

¥) treating a conpound of

conpounds of fornul
conprising the steps ef
formula (11):

or a salt or derivative thereof wherein

Ry, R3, R4, Ry, Rg and Ry are as defined in claim 3.
5. A compound of claim 4 selected from compound Nos. 1 to 9, 42 and 43.

6. A compound of claim 1 according to formula (I-c):

(I-c)

or a salt or derivative thereof wherein

R, represents hydroxy, halo, NRjoR1;, Ci3 alkoxy, C;3 fluoroalkyl, C;.; alkyl optionally
substituted by one or more hydroxy, chloro, bromo, iodo or NRoR;; groups; and Rj, Ry,
Rs, Rg, R7, Rg and Ry are as defined in claim 1.

7. A compound of claim 6 according to formula (I-cc):



WD 2006/ 032085 PCT/ AU2005/ 001435 -63- RL O R7 /,
(1) R6 Ol ~J RF RO or a protected derivative
wao b@sesdosswher ei n: RL, is hydrogen, hydroxy, NRAGRAL2005/001435
C3-6 cycloal kyl, Cl1_6 al koxy, C2_6 al kenyl, Cl1-6
fluoroal kyl, Cl1-6 al kyl optionally substituted by one
or nore hydroxy or NRLoR11l groups; R6, R7, R8 and R9
i ndependent|y represent hydrogen, hydroxy, NRloRl1,
C3-6 cycloal kyl, Cl-6 al kox§-.Cl1_6 fl uoroal kyl,
COOR12, COR13 or Cl-6 al kyl optionally substituted by
one or nore hydroxy or NRLORL1 groups with a of
fonnula (111): Re~_fN JR5 (IIl) R4 or a
protected derivati erepf wherein: R3 represents
represents hydrog oR11, C3-6(I-cc)
cycloal kyl, Cl1 6 E~?t_g[ al kyl, C2_6
al kenyl , COOR12, 1-4l al ' Kyl eneNR14R15, or
Cl-6 al kyl optionally d bggone or nore
hydroxy or NR1oR11 R4 and R5 independently
represent hydrogen, hy , NR1oR11l, C3.6 cycloal kyl,
Cl- 6 al koxy, Ci1-6 fluoroal kyl, C2 6 al kenyl, COOR12,
COR13 or C1-6 al kyl opti%hally substituted by one or
r r ﬁﬁ%ﬁ%&# oups; and X represents a
(ﬁgfgrpgﬁggg%ﬁgﬁéty; an r?ﬁ) optionally foll owed by
RoRy.R4 RadR#, Re ah@&Rb amerag dafinahialclagmaiip on t he
heterocyclic ring in the product formed to anot her
substituent, and iii) optionally foll owed by

glepr of estheahd HZlaitsseMctNBorR CoRBb & CIRHR 98 RES 5 Of

formula (1) in chenotherapy or as a

S,

<

9. A compound of claim 1 according to formula (I-d):

or a protected derivative thereof wherein R;, Rs, R4, Rs, R¢, R7, Rg and Ry are as defined in

claim 1.
10. A compound of claim 4 selected from compound Nos. 26 to 41 and 44 to 45.

11. A process for preparing compounds of formula (I) according to claim 1 comprising

the steps of: |

1) treating a compound of formula (II):



radi osensitising or chenosensitising agent. WO

2006/ 032085 PCT/ AU2005/ 001435 -64 13. A nethod for
W0 b@e8283 ment, prevention or anelioration of PUCBHAHSWS/001435

whi ch conprises admnistering to a subject one or

nore conpounds of the fornmula (1) or a

phar maceutically acceptable salt or derivative

thereof optionally in association with a carrier

and/or excipient. 14. A met®od of claim 13, wherein

t he di sease is cancer or a tunour mass. 15. A nethod

of claim 14, wherein the cancer or tunmour nmass is of

epithelial origin (®ncluding prostate, ovarian,

cervical, breast, | - bhadder, pancreatic,

colorectal, renal, non-snel I lung cancer cells),

of mesenchynmal Brngun nmel anong,

nesot hel i oma and (AN eIIs) or 6%)neural

origin (includingRglionmallcancgr 16. Use of one

or nore conpounds of forfRula \oor a pharnaceutlcally

acceptable salt or derivative thegeof in the

manuf act ure o nedlcane? for the treatnment of a

di seﬁépS?teCta‘ggﬁrﬂWet hepeot Afhergint for the treat msnt

prophyl axi

mhlchlageggu%%ﬁg§?%g§I%%%8§FQ&6qggb§ ﬁ%H ol ?§ *ﬁnﬂ'cl6
(1) dhuogoabiyds Gecalkiyliopéibhally sabstdpted bly @ns al moos hydroxy or NR;oR1;
derivative thereof. 18. A pharmaceutical conposition
MhICH¥CéﬁDrISES one or nore conpounds of formula (1)

or a RyRS, rm%utagqmapzn%g? PéEdcRt I%ﬁiré géﬁr hﬁﬁsky AR VYR, 1, Csug

thereof in association w one oOr
phar wielealkyk &i-c eloKYFiss, ﬂlm@all@rleﬁﬁQRlalﬁ@Rnaxr Cas alkyl optionally

22 Si) ?: bs‘iiftl!ttgc? B% ﬁ nfgfo‘ (Lxryrf?o% i\ﬁ{’f é}gl 1 Cga SR oﬁgatl gﬁgnnula (I1D):

additlonal chenntherapeutlc agent. 20. A drlnk or
food-stuff, which contains one or nore conpounds of
formula (1) or a pharmacgutically acceptable salt or
derivative thereof. WO 2 / 032085 PCT/ AU2005/ 001435
-65 21. A conpound of féfnu aA{I) or

pharmaceutically acc tag%/us % thereoP as herein
described wth reference Yo t he Exanpl es and/ or
acconpanyi ng draw ngs. 22.‘54conpound of fornul ae

(1) or lerdtéct&f ddrdMlive BRAGEFRAEIE.Cal |y acceptable salts
R3 represents represents hydrogen, hydroxy, NRjgR11, Cs.s cycloalkyl, C; alkoxy,
Ci-6 fluoroalkyl, C;¢ alkenyl, COOR};, COR;3, (O)Cy.4 alkyleneNR 4R 5, Or
Ci1.6 alkyl optionally substituted by one or more hydroxy or NR;oR1; groups;

R4 and Rs independently represent hydrogen, hydroxy, NRioR11, Cs4 cycloalkyl, Cy.
6 alkoxy, Cy.¢ fluoroalkyl, Cy¢ alkenyl, COOR,,, COR ;3 or Cy.6 alkyl optionally
substituted by one or more hydroxy or NRjoR;; groups; and
X represents a metallohalo moiety; and

ii) optionally followed by converting the tertiary alcohol group on the heterocyclic
ring in the product formed to another substituent, and

1i1) optionally followed by deprotection.

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

radiosensitising or chemosensitising agent.



t hereof and/or uses thereof as herein described.
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13. A method for the treatment, prevention or amelioration of disease, which comprises
administering to a subject one or more compounds of the formula (I) or a pharmaceutically

acceptable salt or derivative thereof optionally in association with a carrier and/or

excipient.
14. A method of claim 13, wherein the disease is cancer or a tumour mass.
15. A method of claim 14, wherein the cancer or tumour mass is of epithelial origin

(including prostate, ovarian, cervical, breast, gall-bladder, pancreatic, colorectal, renal, and
non-small lung cancer cells), of mesenchymal origin (including melanoma, mesothelioma

and sarcoma cancer cells) or of neural origin (including glioma cancer cells).

16.  Use of one or more compounds of formula (I) or a pharmaceutically acceptable salt
or derivative thereof in the manufacture of a medicament for the treatment of a disease or

disorder.

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

acceptable salt or derivative thereof.

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

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

19. A pharmaceutical composition according to claim 18 which further comprises an

additional chemotherapeutic agent.

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

pharmaceutically acceptable salt or derivative thereof.
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21. A compound of formula (I) or a pharmaceutically acceptable salt thereof as herein

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

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

thereof and/or uses thereof as herein described.



