WD 2006/ 032085 PCT/ AU2005/ 001435 -1 SUBSTI TUTED

CHROVAN DERI VATI VES, MEDI CAMENTS AND USE | N THERAPY
Fi eld of the Invention 5 The present invention rel ates
to certain novel chroman derivatives and their

MY at i ves, conposi tions cont ai ni ng sar]FngA%Z&%mms

nmet hods for their preparation and uses thereof as

t herapeutic agents particularly as anti-cancer and

chenot herapeuti c sel ective agents. Background of the

I nvention 10 Over 700 differeAt naturally occurring

i sof | avones are known sone of which have bi ol ogl cal

properties with potential therapeutic benefit.

5, 726, 202 SHBAFITUREDYCHROM AN DERISIAEIVES, WIDMENTS

conmpounds, particul arl ygﬁn pyan and
centchroman for the tre 4U§ 01? %*enl gn prostatic
hypert rophy. 15 WD 01/17986 al so di scl oses certain
unds. Summary of the Invention
%ﬁjﬁ?gfﬁ'ﬁqﬁ’ypﬂ?‘ﬁg present inventors have found a novel
.‘9 I (b pfekertt QfVﬁﬂiUmd‘Slafeﬁ tot deftaig @oedl ahroman démxatmisand their salts and
whi ch exhi bi t gﬁy)ort ant .t her ape

in éflpﬁmtlﬁ@s SOTPRAS %fqntaélg%gpe lélg{hf)@il ﬁgl{helr preparatlon and uses thereof

chepwichptaRgeMS paitdifalyl & iahti-cander and dhansthabjcuiaselativodgents.
cancers. Thus according to an aspect of the present

invention there is provided a conpound of the general

forlﬁék@'o{lhaofﬂelﬂenﬁzn V1A ~1) R/ R ~\JR8R

R3 ~\J 25 R4 WD 2006/ 032085 PCT/ AU2005/ 00143
10 Over 700 dlfferent naturally occurring isoflavones are known some of which have

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.
15

WO 01/17986 also discloses certain isoflavan compounds.

Summary of the Invention
Surprisingly, the present inventors have found a novel group of compounds of the general
20 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

25



-2- or a salt or derivative thereof wherein: R is
hydr ogen, hydroxy, halo, NRIORII, C3-6 cycl oal kyl,
Cl-6 al koxy, C2.6 alkenyl, Cl-6 fluoroalkyl or Cl-6

al k optionally substltuted by one or nore
%010?{30 295 onp, i odo or NRIORI1 groups; 5 thg% {A%y"ﬁ’é’”“‘”

and R2 together represent a double bond or the draw ng
represents a single bond and R2 i s hydrogen, hydroxy,
NRIORII, Cl1.3 alkoxy, Cl.3 fluoroal kyl, halo or C1.3
al kyl optionally substituted'By one or nore hydroxy,
chloro, brono, iodo or NRIOR, | groups; R3 is
hydrogen, hydroxy, halo, NR1OR11l, C3.6 cycloal kyl,

Cl. osaaalkmnvmve@em@wh@ainkyl 10 C2.6 al kenyl,

opt | onaﬁ%?u%glg f}lal% ﬁhk%é]?gr? I\Lﬁp%ﬂﬁﬁﬁl & 6gk°§y Wyl Ylkenyl, Crs

chl or o, flberoatkyl ¢rodus dklemtlmllyl substivuipd by me oRsnorR@ydroxy, chloro,
R7, R8 and R9 ntly hydrogen, hydroxy,
hal o, Bt ",dgégl-‘]g” é@%ﬁ%gi kyl, CL.6 al koxy, CL.6
5I ubsrdrawmgl"---"@ﬁd&ﬁdge'émyﬂepremd@;blﬂidﬁd@r or Cl1-6 al kyl

pt al ,substltuted by ,0 re y

br oo B, 51 . el B nd R DI I MR s, €1
[ ndependmai)} )C,lgyﬂiroﬁgmyl halb. 6 @yl.skatkyl oﬁﬂox&lly;subamait@by one or more
trial ky ilyl; 3 is, aIkyI C3.6
cycl oal b?iﬁs’ ’a?f"Nﬁa oo, nggblggg;gmgor OWShr 10 and R4
anR,R15ig [gydﬁjge]m dgaioky, Habth) NESSRO1, d})g @9@%@1 oC, &lkoxyaC ky/fluoroalkyl,
or NR14R15 when taken tolﬂet&)s 78{{ 8 6lk 1 al
1enber fes @learlohB0ORe: §O0Ket %fdyl"i a‘ﬁdP or Ci alkyl optionally

phar mac gislitildlby of€ 6£RbR By 8roffchRrd, Bﬁﬁrﬁpfodo\b‘rNiR JRHngroups
proviso that when Rl represents hy dr ogen "

si iyl e Bone tRieRs pd Boate independegfly @ﬁ@ﬁgﬂ‘lﬁg‘i’f@@éﬁ‘alo NRioRi1, Cs-6
Accor di gﬁ:rl)éagkﬁg? &r&ﬁgox?‘c(ﬂ%%o&falkyh e, PEIE&SIWC@@NS NEORN or C1.5 alkyl

there i ocess for preparation of

a]c co np oapitbnelly $u’9$fntuled by phe o1 hmrmgy, Pb‘;@n brope; ioge peliRioR11;
K 1 or trialkyl silyl;

O BRI YRR ORI Oy R 80, Bl

morRa; Conqdlytdlmn 1. fabaybn@l a cyclgalkyt OlaNBhanaceut ically

accept abl e s{'%lb or. derivative thereof in association

wi th on&FEF° &t E’fhag maceutical 30 carriers,

exd,pi eahd R;aindependernitle sepragbhohydiogenent G alkyl or NR1sR;s when taken

together represents a 5 or 6 member heteroaromatic or heterocylic;
20 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

25 preparation of a compound of formula ().

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

30 carriers, excipients, auxiliaries and/or diluents.



WO 2006/ 032085 PCT/ AU2005/ 001435 -3 Thus, according

to anot her aspect of the present invention there is

provi ded the use of a conpound of fornula (1) in
articularly chenotherapy and as

&Qggﬁgéﬁggtising agents. 5 According to ano?ﬁgﬁuumymniﬁ

aspect of the present invention there is provided a

nmet hod for the treatnent, prevention or anelioration

of a disease or disorder, which conprises

adnini stering to a subject an3effective anount of one

or nore conpounds of the fornmula (lI) or a

phar maceutical |y acceptable salt or derivatjve thereof

optThos atdoydingtocensibes aspecd of the presenhinyentiondheraisgprayided the use of a

ex : rs r : s

or CoBpts ot KA Ol Wl ol ARy And S Pdiogepsiising

tregémtent , prophylaxis or anelioration of a disease or

di sorder which agent conprises one or nore conpounds

of formula (1) or a pharmaceutically acceptable salt

®r Ateoidingttd wsothdr Agreetaff thelgvestntiinfenarsthereps provided a kthod for the

Figure Fjqure 1. Sho har oki net i.cs,and,. .

ai SERISAL PEeion OE RBS RIS ® S5r4TE Af Pt Waiply gpmrises

S eradiinift@BBas a sikfedt b effectify Ahageoile ve motr @mpoasif the formula
for_free and taqt concentrations .of the c und - .
Sl s Snd e sSSP b a0 oRPTRRY ppeinion vi
| i neafriePhif/oridhcipRht 20 B. Detailed Description of the

I nvention The present inventors have found that
1&onpounds of the general fornula (I) show surprising

anch ddBRANIRRS hidihd? iaeO FHIR prevast iR SR GBtis f@{'ided an agent for the
properties. 25 The conpounds of, fornuLa(& ) .of the )

i nvisatiesh peaphylps prareliorasion afadisepgoer digorder hich @gen)j comprises one
Pr Q| | Iy OQft A yoRVphdbRNalt bF Jerivative

S e o U R ) 7 o Ol AP Rl o Yo
anttheredncer activity, significantly better than or at

1geast conparable to known cancer treatnents.

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 (:SEM) as a semi-log plot in part A and as a standard linear plot in part
20 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.

25
The compounds of formula (I) 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.

30



30 WD 2006/ 032085 PCT/ AU2005/ 001435 -4 The conpounds

of formula (1) are cytostatic and cytotoxic against a
broad range of cancer cells of human and ani mal

rigin By cancer cells, it is nmeant cells t

8}"2%102{9}2?,% ignant characteristics and whi chl}iur/AUZOOS/001435
di sti ngui shed from non-cancer cells by unregul ated

grow h and behavi our which usually ultimately is
life-threatening unless successfully treated. 5 The
cancer cells that have been fdimd to be responsive to
compounds of fornula (1) are of epithelial origin

(for exanpl e, prostate, ovarian, cervical, breast

gal Theispmaerands obravla 4D it cytogiglioandcaytotoxiq against a braar range of cancer -
no rbeﬁg"@f} HundaH38d Exﬁ]‘i‘lﬁﬁfm | ﬁysaancé? elf?ﬁ ?ﬂﬁ%ﬂ@éﬂs Pk gfsﬁay malignant
(for exanple, anorma, nesot hel | oma and sarcona

C arpélenacte@stics and \ahidh gt distinguished frogginen{chuser ¢slla rp baregulated growth
gli a%ﬁ%e}‘fa@fb%.?{}vh%ﬁ Iu%;,ﬁ)ly ul]thaltél isshf@{hgél 1ng%§e§?4 @e@%ﬁl treated.
surprising t group o on‘pouna at

8li sheaynceuicdils tlpbhaaintbe@yﬂoond)bolbmr«tsporagmtm semposindsof formula (1) are of

gi Légﬁl&elg%ré%ﬁ { AL ex%r'%)e h?r%%t %te,aqvgggrh g&gltc?lt Qr%%sg%rm %rar&gg‘r pancreatic,

ag amlm¢ctah,aanad:,and aon—smhll Bing umhera:alls)k@frmdsenvhymalem gin (for example,
deri ed from ?’eﬁa eskin. Suchucancqi @% p 1
sel’% B ey ??ﬁ‘i?glﬁ‘aﬁ’me&%e Fha? ?fé&?br prigjn (for example
Ad wlioina g axod S éeis ). he conmpounds of fornula (1) show
ytotoxicity agai nst cancer cells that are well

ecogni sed for being poorly sensitive to standard

antit s GdhGElinusial gisd suhinsln% O DA Yelatdd st 60PbT oaﬂ@ounds that display such

unexpected to find such potent activity again

carROENECYQtBFiciE)agHSksancRy CelsoF aribsrmen it fhoma tha the compounds

pangERahk & Be ﬁﬂ@&ﬁﬁm%s@‘i&g@e BRAoATELARRE: nohfééﬁceﬁée?ls such as
h hly resistant to known anti-cancer

rolinepytng desjvedifont byman fateskinf ch(larcmneacedll SFIeaﬂl\gty ig bighty unusual
go ﬂﬂﬁﬂ%@&t ability to radio- sensitise cancer
cel | ‘ch it is neant that these conpounds
either | ower the anmbunt 25 of gamma-irradiation that
| ' .
cor | EedsBth robirbolrd offiohfia 0 5o ot Plehin ARG celstat
r adlm)wslbnsd)glﬁsed for beiag ppotrlsoseasitive t lvendudmdicriserafiugs. It is highly

forrrula are t t t.0 ss,_che sensitisin
o el Ao Bk o bR 3N SRORT PR 1
2¢h &lmlbﬁ@mﬂﬁﬁuﬁna; pagmatis adeasqasinond and tnelanoma, that are hxghly resistant to

known anti-cancer drugs.

1

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
25 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
30 cancer cells, and/or convert cancerous cells from a state of chemo-resistance to a chemo-

sensitive state.



30 cancer cells, and/or convert cancerous cells froma
state of chenp-resistance to a chenpb- sensitive state.
WD 2006/ 032085 PCT/ AU2005/ 001435 -5 Conpounds of the
invention may al so provide chenmo and/ or
%?086 W%fective properties for non-cancer ofSTA¥P0001435
This has significant therapeutic inplications because
the traumatic side-effects of chenotherapy and
radi ot herapy are caused by the toxicity of the
traditional 5 treatments to-Aon-cancerous cells. The
properties described above offer significant clinica
advant ages. The radi o and/or cheno-protective
properties of the conmpounds of the invention may be
0 Io ec Landi v - I :
SRR o U R APyl o ShflPlaBic frgfBkdropertis for
I emsmnaﬁcbmueﬁéllsctmmhast dignifianttherbpentiorimpBeations because the traumatic

Sl N BRI 5% 54 o0 e e AR BB sionn
§ onmthnts kg ndrecdnte@ads eRd. i ents with cancer by either

reducing the rate of growh of such tunours or by
reducing the size of such tunours through therapy

Wi tTihe §ﬂ%€m@§d€3&h&dﬁb@e@fﬂr sipi€léme clirfical advantagdsi on wi t h
each ot and/or in conbination with other

anti-cancer agents, and/or in conbination wth

r adine t{ues ﬁﬂyor cﬁ&n&ﬁﬁ%ﬁé Phopettics QFRR BB oRIds Bﬂﬂhﬁlﬂv@nt(dn)may be

accordin the invention the substltuents Rs an

1Qyi [empigye togtrqaqeﬁlbp@aﬂsa@d@fm figm) theeffents of pggligtiop aPSVPf 9hem1°a1
RO {0435, RBlefen the Rffedsof e same.

The properties described above offer significant clinical advantages.

15 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.

20
Generally in compounds of formula (I) according to the invention the substituents Rg and

Ry will be distributed as shown below:
Rs

o
Rg Rg

- Re o R

or

25 Ro



WO 2006/ 032085 PCT/ AU2005/ 001435 -6 Cenerally in
conpounds of fornula (I) according to the invention
the substituents R3, R4 and R5 will be di stributed as

hown low w R5 1 \ \ RA RA RS R3R3 4
Syﬁzogw%?os%a Preferably in conpounds of for rrul %(Ald)?&;of&éms

drawi ng represents a single bond. Preferably in
compounds of the invention, including conpounds of
formula (1) R3 will be 10 in_the para-position. In
conpounds of the invention, |ﬁcluding conpounds of
formula (1) when R3 represents (0O "Cl4

al kyl eneNR14R15 preferably it represents -0OC2

al kyl eneNR14R15 wherein NR14R15 represents

PY Gefdrhighi iR )ébmpdu'idé*smﬁﬁmm ) hRofdRf tb MeaNenAFn tho ShtRtitusnts R3, Ry
prowde ounds, of formula (l-a): RL R7 Ol "I,
(1 2ng @u\‘@t@@‘sﬂ!@"l’f\ elgW.R5 Rs ~ R4 or a salt or
derlvatlve thereof whetwin RlL, R2, R3, R4 R5, R6, R7
and R8 are as defRs ove for conmpou of formula
(1) WD 2006/ 032085 005/ 001435

'S

R4

Rs R4 Rs
or
R4
5 Rs Rs
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

10  in the para-position.

15

In compounds of the invention, including compounds of formula (I) when R; represents
(O)nCy4 alkyleneNR 4R 5 preferably it represents -OC; alkyleneNR 4R ;s wherein NRj4R5
represents pyrrolidinyl.

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

(I-a)

or a salt or derivative thereof wherein
R, Ry, R3, Ry, Rs, Rg, Ry and R; are as defined above for compounds of formula (T)



-7 with the proviso that when R, represents hydrogen
and is a single bond then R2 does not represent
hydrogen. The positions of R3, R4 and R5 shown above

for ounds of fornmula (1) apply equally t
3’@%@%}%&8501‘ formula (l1-a). The position of %gTé.r%ooagoms
shown above for conpounds of fornula (1) equally

applies to conpounds of forrmula (I-a). 10 In

conmpounds of fornula (1-a) R7 _preferably represents

Cl. 6 al koxy or hydroxy, especﬁally met hoxy or

hydr oxy. In conpounds of fornula (lI-a) preferably

represents a single bond. 15 In another preferred

as path the provise thehwhemRt regresentshyslragen dedi "0 ipwsingle bod then R, does
f OlyBleprebent Bdrogel! R7 O 1 (I-b) Rs Rz R, R9 R3

~\J RS R4 or a salt or derivative thereof wherein Rl
represents hydroxy, halo, NRLORL11l, C3-6 cycl oal kyl,

C @h? bgs%(éﬁ’s of‘??,% %%g?%i{o&vgnggo%yfog&nxﬂour?({s%?lf it/l%fr(g)]?ygly equally to

al kyl “opt1onal 'y 'su one ‘or nore

X hicompoundpeffonmnula dekd. or NR1OR1, groups; and R3, R4,

10

R5, R6, R7, R8 and RO are defined above for conpounds

of forrmula (I). The positions of R3, R4 and R5 shown

ab dhe pdsitionad iRy @ndBg shofvnfabsvetbecopbusdsplf formglagl) equdlly applies to
25 co ogndt(sf of f8r5rul a (l-b). WO 2006/ 032085

PCf?'ﬂgjg’B 29 deTe(-a)g The position of RS and RO shown
above for conpounds of formula (I) apply equally to

f f I -
-0 ?;Pgo%lnp%%nc?s of fc%nQIPa (?-a)( f{7 ;?x)eferably represents C,.¢ alkoxy or hydroxy, especially

methoxy or hydroxy.

In compounds of formula (I-a) preferably "---" represents a single bond.

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

20

25

(-b)

or a salt or derivative thereof wherein

R; represents hydroxy, halo, NRoR;, Cs4 cycloalkyl, C.¢ alkoxy, Cs.¢ alkenyl, C;.¢
fluoroalkyl, Cy.¢ alkyl optionally substituted by one or more hydroxy, chloro,
bromo, iodo or NRjoR;; groups; and

Rj, R4, Rs, R, Ry, Rg and Ry are 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).



5 Preferably in conpounds of fornula (I-b) Rl
represents hydroxy, Cl.6 al koxy, Cl1L 6 fluoroalkyl,
Cl 6 alkyl optionally substituted by one or nore

dr hl oro, bronmpo, iodo or NRLORL1 gro

gé%??@ Cl.6 al kyl, particularly nethyl. g?%ggumgpnmm

i n compounds of fornmula (I-b) R3 represents hydroxy,
Cl.6 al koxy or Cl1L 6 alkyl 10 optionally substituted
by one or nore hydroxy, chlorog, bronp, iodo or NR1OR11l
groups, especially Cl.6 al ko¥y or hydroxy,
particul arly nethoxy. Preferably in conpounds of
formula (I-b) R3is in the para position. 15
Preferably in conpounds of fornmula (1-b) R4, R5 and R6

in fr
it oy AR B8 G0, Ay o
C1-cemapunds of fommple -l |y hydroxy or nethoxy. 20

Preferably in conmpound of fornmula (1-b) R3 represents
hydr ogen, hydroxy or C 1.6 al koxy, especially

hy drasegebly imgainmugdsort foretuleot-p) Rpaptesmd Ieydkoxy G oy adigay., Cx 6

5 RGIARY 9 EATBRNIRS s Bfat s okt it sl Pipmos sodo

(I ObNRﬁMrmmt spéqwllyc(geralldmbmm&lam methyb al koxy,
especially hydroxy or Cl-6 al koxy, particularly
hydroxy or nethoxy. Thus, in another aspect the
| n\Peaférblbln irpéompiotRds of GeTRAILINIS) RS repleentsat: ? €l aln&)cy or Cy4 alkyl
1 0 2 06/ 032@% PCT/ AU2005/ 001435 -9- Rl R7
0(3 Opyynally-subgsifuied by gae ofmore hydrpxy, chlggo, promo; ipdo phERe-Bﬁn groups,

wh eﬁlﬁblﬁlly Ci.¢ alkoxy or hydroxy, particularly methoxy.

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

15 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 Cy.¢ alkoxy, especially
hydroxy or methoxy.

20
Preferably in compound of formula (I-b) Rq represents hydrogen, hydroxy or Cy.¢ alkoxy,
especially hydrogen, hydroxy or methoxy, particularly hydrogen,

Preferably in compoimds of formula (I-b) R is in the 3 position.

25
Preferably Ry in compounds of formula (I-b) represents hydrogen hydroxy or C,.¢ alkoxy,
especially hydroxy or C,.¢ alkoxy, particularly hydroxy or methoxy.

Thus, in another aspect the invention provides compounds of the formula (I-bb):
30



Rl, R3, R4, R7, R8 and RO are as defined above for

conpounds of fornmula (I-b). 5 In a highly preferred

enbodi ment, represents a single bond. The preferences
above for compounds of formula (I-

Sﬁ(ﬁé@?@ﬁﬁ% conmpounds of fornula (1-bb). 10 %&%ﬁ’?{’“\é"’“ms

conpounds within the scope of this first aspect of the

invention are as follows: Me M HOO MOO\ (I \

(1)) \ (\ (2) OHOw Ow M M HOOHOO Ow

(3) (4) O\ I \ | O OME OMe WD 2006/ 032085
PCT/ AU2005/ 001435 -10 M M MeOO HOO (5 \ I \ w
(6) OH\I \I 00 HOO
(1-bb)
—Rg
Rg

or a salt or derivative thereof wherein

Ri,  Rs, R4, Ry, Rgand 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:




10

OH\ I A\ OH \ O OV M HOO\N I \ OH/ (9) OH 5
Owe or a salt or derivative thereof. Mst preferably
t he conpounds of forrmula (I-bb) have the foll ow ng

. 10 M M HOO (1.1) MO O (2.1)
SRAEEARS 2006/ 032085 PCT/ AUZ00S/ 001435 -1f-‘3%]%’”‘"“35
(3.1) HOOOWwW Ow OWw or salts or derivatives
thereof. 5 In another preferred aspect the invention
provi des a conpound of fornul_?ogl-c): R7 NZ6R R8 RO
R3t \J RS

or a salt or derivative thereof,

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




R4 or a salt or derivative thereof wherein R2
represents hydroxy, halo, NRLOR11, Cl_3 al koxy, Cl1_3
fluoroal kyl, Cl1_3 alkyl optionally 10 substituted by
one_or nore hydroxy, chloro, brono, iodo or N
Feae g . e Ro, Re. Rr. RS and RO aPdTADIMS0Nss
defi ned above for conpounds of formula (1). The
positions of R3, R4 and R5 shown above for conpounds
of formula (1) apply equally to conpounds of fornula
(1-b). 15 The position of R8-&hd R9 shown above for
conpounds of fornmula (1), where RO is in the para
position apply equally to conmpounds of fornula (1-b).
NR1OR11 i n conpounds of forrmula (I-c) preferably
represents hydrogen or Cl. geal kyl, 20 especially
hydrogen or methyl. WQ,R006/ 032085 PC#'AU2005/ 001435
-12 Preferably in conpounds ywf Hhornmula (I-c) R2
represents hydroxy, nethax QY| _~Qr __owme
trifluoronmethyl. Preferably in]co ds of formula
(I-c) R3 represents hydroxy, & aldoxy,or Cl. 6 al ky
5 optionally substituted by ¢ or nore %ydroxy,
chloro, brono, iodo or NRLORT¥-Groups, especially
Cl_6 al koxy, such as nethoxy, farticularly methoxy.
Preferably in conpounds of fornula (I-c) R4i R5 and R6
i nogsetsE detivativesgheednt hydrogen. 10 Preferably in
conpounds of formula (I-c) R8 represents hydrogen,
hydroxy or Cl.6 al koxy, nore preferably hydrogen or
pretInargtherepsgfemedzaspset the dnrveniion pr@fléﬂfse%rcaﬁmgund%f Sormyba e
of formula (I-c) R8 is situated in the 3 position. 15
Preferably in conpounds of formula (l-c) RO
represents, hydrgg“ @xy or Cl.6 al koxy,
especi al | y hydroxy 6 al koxy, particularl

hydroxy or mnethoxy. Mre~areteratdy in this €8tond
aspect the inventi oggprovi 3:.. @ ppd of formula
(I- cc): 20 R7 O '

Rg
Rg—— ——

or a salt or derivative thereof wherein
R, represents hydroxy, halo, NRjoR1;, Ci.3 alkoxy, C;3 fluoroalkyl, C,.; alkyl optionally
10  substituted by one or more hydroxy, chloro, bromo, iodo or NR;gR1; groups; and Rs, R4,

Rs, Rs, Ry, 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 (T) apply equally to
compounds of formula (I-b).

15
The position of Rg and Ry shown above for compounds of formula (I), where Ry is in the

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

NR;0R}; in compounds of formula (I-c) preferably represents hydrogen or C;. alkyl,
20 especially hydrogen or methyl.



/[, 1 (l-cc) R6E R RBRA RS R3or asalt or a
derivative thereof wherein: R2, R3, R4, R6, R7, R8 and
RO are defined above for conpounds of formula (I-c).

25 Preference expressed above for conpounds f
(v?(-)&‘}”g/ ﬁﬁ’f%y equal ly to conmpound of fornula ?{C-Té@{’w@“”

2006/ 032085 PCT/ AU2005/ 001435 -13 Specific conpounds
of formula (I-cc) are shown below. HOOHO O1 1 HO
(10) HOI (11) OHOH M OWw, 5 MOl OMOO \ \
(12) \ 1 \ (13) HOl / HO OW?OMe OV Ove HO O HO O
HO (14) HO (15) O OH Ow M M HO JHO MeO JH (16)

17
(Pret)erably in compounds of formula (I-c) R; represents hydroxy, methoxy, methyl or

trifluoromethyl.

Preferably in compounds of formula (I-c) R3 represents hydroxy, Ci.¢ alkoxy or C;. alkyl
5 optionally substituted by one or more hydroxy, chloro, bromo, iodo or NRoR;; groups,

especially Cy.¢ alkoxy, such as methoxy, particularly methoxy.

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

10  Preferably in compounds of formula (I-c) R represents hydrogen, hydroxy or C;.¢ alkoxy,
more preferably hydrogen or methoxy, especially hydrogen.

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

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

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

cc):
20

(I-cc)

or a salt or a derivative thereof wherein:
Ry, R3, Ry, Rg, R7, Rg and Ry are defined above for compounds of formula (I-c).

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

formula (I-cc).



OH/ Ove 10 Ove OVe WD 2006/ 032085 PCT/ AU2005/ 001435
HOO Owe (18) \ (19) HO\ | / H Ow
MeO OHO JH\ (2 0) OV HO {21 }

AHAEEe e Ho /1 0 HO 0\ Ot H I O FERNTRgIs

-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
formula (1) according to the invention include two
%50215039 tres. The present invention includes, hdesooisss
e CH%A T oners and di ast ereoi somers as wel | ' as

m xtures thereof in any proportions. The invention

al so extends to isolated enantioners or pairs of

enanti oners. Met hods of sepa[ﬁijng enanti onmers and

di astereoi soners are well knownh to 5 person skilled
inthe art. It will be clear to persons skilled in the
art that inpghe conpounds according to the invention
the aryl,suldstituents on the het erocycfdc ring can be

cis or tran ajf i ve to each ot Hex R eferably in

t he conpougdslaccrdig éme t he i nven formul a

(1) these 10 vt s wi 1(18be ci , i arly (19
preferred coﬂﬁ% p S £resent I nvenko'gQn i e

ci s-isonmer of Woel | ed compou

compound Nos. (:'e
Preferably, the salts of conpounds accordoMg to the
invention wll be pharmaceutically acceptable salts.
20 The termalkyl is taken to include straight chain
and branched ghain saturated al kyl "$roups of 1 to 6
carbon alM@trs as methyl, 86k |

I sopropyl, [
butyl, penty
preferably cont
atons, especi all ,
25 Cycl oal kyl i gl udes C3_6 cycl oal k lich as
cycl opropyl, cycl bbutyl, cyclopentyl amd cycl ohexyl.
The al kyl group o®™eycl oal kyl group magmeptional |y be
substituted by one or nore of

Me
HO (o]

or a salt or a derivative thereof,



30 fluorine, chlorine, bromne, iodine, carboxyl, C_4
al koxycarbonyl, Cl1.4 al kyl am no MD 2006/ 032085
PCT/ AU2005/ 001435 -16 carbonyl, di-(CLl. 4

no- car bonyl, hydroxyl, C 14 al koxy,
3&;&‘10%’8%%5 Cl.4 al kyl - carbonyl oxy, C 4 al kyIPt T/AUZOGCYQOM“
cycl oal kyl or phenyl. Preferably the al kyl group does
not bear any substituents. 5 The term Cl. al koxy
i ncl udes groups wherein the ah yl portion thereinis a
straight chain or branched chain alkyl noiety. ClL 6
al koxy groups include: nmethoxy, ethoxy, propoxy,
|so ropoxy, butoxy, tertiary butoxy and, sec-but oxy

hercqppdunds of formla Q) peseydiag fodhs intrafips inglude tiygpchirel centres. The

rretﬂ;speut lmenﬁsrh%Mdemaﬁ&é@hﬁamaﬁm%%tere&&mzms LRI mixtures
fl uoroal kyl includes " " wherein one or nore such

as thereef in any propgrtionsgfl h@ ﬁ)é{entwp@}sg giendstia iselafed enantiomers or pairs of
I eRnaeRthely NibtH f%laﬁtﬁ HRRAGhdS. Yot d?Eoibnitd At 6Bf known t
chalnn or ep%r antcﬁj:a% c aln l é ‘qu %!r’illldniﬁ SPre erred(;il ownto
$ 1 wsrsonkkilied igitlagss i ncl ude tr| f1 uor omet hyl and

pent af l uoronethyl. 15 The termaryl is taken to

i ncl ude phenyl, benzyl, biphenyl and naphthyl and may

be It will beorherl koypesaobs skilladtin thelayt tioatén the comp@md@y ac¢ordingytd the
gy qﬁ&eéﬁ&n %P'b l?)lhl%g g:(ri;cg & El? ?églarggyﬁ!]%fr‘ing %%19&% I tra%n}[élatwe to each
"h aitlméir Prefdraﬂyem thocanpohndeacédrdiag t, the hivertion off fcmmlae(l)dhese

{ ﬂg é fluoro, chloro. 5 or 6 nenbered

etsgp% VB S8  3REhet eroaromatic rings incl ude:

pyrrol e, yrrollne pyrrolidine, oxazoline, thiazole,

i m dazal line, azol i dj ne,

oy BE Tl Byfeasssararonn Oh b asest isverioB {3 e gmiomer of compound
OX asieféDtdap oﬁlhklﬁéaﬂabobél azol e, thiadiazole, pyridine,

pi peri dine, norpholine, thionorpholine, pyridazine,
pyri m di ne, pyrazine, piperazine, triazine,
1% hijaedwageo Bﬁn&ﬂ&lﬁ&ﬁh@@é&epoﬁ@&m@éomwwaz)b@ (9) in the cis-
optlonally substituted by one or nore of fluorine,

c hIcgRioFBationr oni ne, i odi ne, carboxyl, Cl-4

al koxycarbonyl, Cl-4 al kyl am no- carbonyl, di - (Cl4

al kyl ) -am no-carbonyl, hydroxyl, Cl4 al koxy,
f or 1wokly, thesalts of compounds according to the invention will be pharmaceutically

acceptable salts.

20
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.

25

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

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




30 4al kyl - carbonyl oxy, Cl.4 alkylthio or C3.6
cycl oal kyl . WD 2006/ 032085 PCT/ AU2005/ 001435 -17 The
compounds of the invention include all salts, such as
%?ﬂ"%ﬂi’%i on salts, anionic salts and zw ttP%rl‘rA%b(g/OOIBS
salts, and in parti cul ar incl ude phar maceuti cal
acceptable salts as would be known to those ski I | ed
in the art. The term "pharnmaceutically acceptable
salt" refers to an organic oy i norgani c noi ety that
carries a charge and that can ®e administered in 5
associ ation with a pharmaceutical agent, for exarrpl e,
as a co}a‘fﬁer c t|on or counter-anion in a
Ph&APaRY (e 53'1)5%"6’@61‘35?5’%3’ ciydraxrs Cas @kww@mmmxr,r%s alkyl-
of caibbhy168y, O, AIRA, Q.sé‘ﬂ%alldyl"&lﬂlhgﬁllbm are not
limted to SOdI um potassium calcium zinc and
guat ernary am ne. Pharnmaceutically acceptabl e anions
ar erdQ ; . and include

but ar gwr‘ﬁ%faﬂlélh%ﬁﬁggt)%%{%héag?&dgghagﬁ%sat e, tosylate,
Titrate, bicar bonat e and car bonat e.
Ph A %ﬁ%wcﬁﬁ!og( &gls%v}'l%?el_lﬁ t‘ﬁe gf r#)qﬁor} th&éﬁ ig 9 §tFHf'éi)t chain

from acetic, Z0l C,
be ez bragehet pham a&yl m«ntuyl €16 @kmmms istliwiznmsthbxsh oth‘pxy, Propoxy,

f ugﬁ%h%bx letto?g]g%I*lti%lgl Ito éand sec-%lr.l%gy ni’r%{eﬁgi)\{ g@,‘(ﬁ)ﬁgﬁ 0)8"
naphtshitients with el nmhym;aqnmﬂiwy,oaspewmthy esul phoni c,
&apht hal enedi sul phoni ¢, napht hal eneacrylic, 15 ol ei c,

oxal i ¢, oxal oacetic, phosphorlc pyr uvi c,
parme t@inlmm&ﬁudypimolud&, "alkgtl"tv&fetem onetor nfordisiich ac 12 8,4 or 5 of the

SuPHERARRS Ao ooty i < TR oRrest pay bo s bt or

"p rbammemamcakw uii€. CBRfetrell HuéltBilkyEkdupe incRide trifudeinbidihyl and
refers_to a derivative of 20 the active conpound that

up@ﬁné%‘!ﬂr?fP%‘PYatl on to the recipient is capable of
1providing directly or indirectly, the parent conpound
or netabolite, or that exhibits activity itself and

i ndihe &es ardis akenip nsuydn ahgsrbenzerb bipheyl grdsnaphipyl and may be
sul Bﬁgﬁ [ r v I
SO Iov at e?’ %nglgttr;ﬁr?g ?(Sa’ S %‘?gramgls @g“é ?lggeh}ég%)&g rs g alk&gr téggon%lr Ci
t halkoxyearbopy, Ehealiprlesrtonylony.odrperhales of the present
invention also include all derivatives with
physi ol ogi cal |y cl eavabl e | eavi ng groups that can be

2k| déw tagmi"hale' is daken topindudadiuord ehloop bppomerwtd ialo, pieferably fluoro,
| n\éﬁl!a}l on or their active noiety. The | eaving groups
may el ude acyl, phosphate, sulfate, sulfonate, and
preferably are nono-, di- and per-acyl oxy-substituted

5 or 6 membered heterocyclic and heteroaromatic rings include: pyrrole, pyrroline,
pyrrolidine, oxazoline, thiazole, imidazole, imidazoline, imidazolidine, pyrazole,

25 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, formy]oxy, Ci-

30 salkyl-carbonyloxy, Ci4 alkylthio or Cs.¢ cycloalkyl.



conpounds, where one or nore of the pendant hydroxy
groups are protected by an acyl 30 group, preferably
an acetyl group. Typically acyl oxy substituted

of the invention are readily clea
t §9@§&%§spondlng hydr oxy substituted conpou\rég’qjl&al{%g%m01435
2006/ 032085 PCT/ AU2005/ 001435 -18 Chem cal functiona
group protection, deprotection, synthons and ot her
techni ques known to those skilled in the art may be
used where appropriate to ai-d7in the synt hesis of the
conpounds of the present invention, and their starting

materials. 5 The protection of functlonaléarous on o
t hEhcampountiof shednebatipniacludey)! saits,shch qg,aglg dition salts, anionic salts

i n%ﬁ%@&? f'?%l%lqsgﬁsa Ia{?f‘irn paﬁ%ulgxufncllkaxe Wa&ﬁﬁ&hg h&!&ﬁtﬁble salts as would

exa descri W
G BehwnRb tose skilled ifctheuapts The teﬁng’almrma@qu% gp@ptay)@ [§at" refers to

Wley &.Sons, New Yor Rl i
N e e e S R

5es h@&ﬁaﬁoﬁ%ﬂ%ﬁfaﬁﬁ&eﬁﬁfaﬁ@nt for ykamiﬂt, @s 8 caunddr-cation or counter-anion
benzoa acetal s/

et al d
beﬁlz%ﬂaitd ghgma&quﬂgqlg' ageRp, b ca ?r{sr%e enz +91§%e35}%kllled in the art, an
pa([jxﬁh{dlé b}i‘tcb?fé’ rrl]ch Sinsde tcﬁiohﬁﬁn potfa§sgrrm Izcy]dmﬁp ymaalyd qtlette:lmy amine.
and silyl ethers su as tert-hbu |
e nbarrmawnmlkytaeaprab& g e KON 5 o g i b include but

bEEmALd @ cﬁfonh@%@etﬁé‘tt@dy}b%? ditdasegbicarhsriate amtl carbonate
uction, for exanple, hydrogenation. Silyl ethers

IOrmy requi re hydrogen fluoride or tetrabutyl ammoni um

fl %ﬁ{r&%@e&xgalﬁ%cgélp%ﬁesq}ts #Buld thvde fbmlikﬁ ﬁﬂn@&battcoaspﬁb&omamc
skilTe di ci naI ch hat ut
Coﬂvpmg'wdberuenesmlphqm gitr{q, ymnwc O(%.\.‘Tlﬂ{l% gB{tfﬂ‘)élF glutaric,

| ghedulphonic, naphthoic,

AT o
s mydmkgamphthomhaphthai@mnlpmce nerfhthajenedignRhopis mtpaélﬁlegeacrylw
nver Qro
e e e e “é’feﬁ‘gf*?é‘%nﬁ:?‘?“ﬁg

ageffluortvictiic, triphenflacgetio tritbalglioy sahqpkgc awphusigusulRhgmice sylghanilic
protgct other, functionality in the nol ecul e.

Hal28% & QFWHﬁ“%gents i ncl ude compounds |ike NBS,
hydr obrom ¢ acid and chl ori ne gas.

The term "pharmaceutically acceptable derivative" or "prodrug" refers to a derivative of
20 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.

25 The preferred compounds of the present invention also include all derivatives with
physiologically cleavable le.aving 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

30 group, preferably an acetyl group. Typically acyloxy substituted compounds of the

invention are readily cleavable to the corresponding hydroxy substituted compounds.



Phenolic type hydroxyls may not be readily convertible
to the correspondi ng hal ogen conpound by treatnent
wi th a hal ogenati ng agent. However, the desired

SpLaRERyRR, Compound, Ry be prepared by for SR

n appropriate aryl amne starting na
with NaNO2 in the presence of HCO wunder reduced
tenperature conditions such as WD 2006/ 032085
PCT/ AU2005/ 001435 -19 0OC, to §ormthe cor respondi ng
azi de salt. Subsequent treat rrent with Cud, CuBr, Ki
or HBF4 may be used to convert the azide |nto the
requi red hal o- conpound. A general process for
preparing conpounds of formula (I) conprises the steps

of .Chefida) functimtl groumpproogay dépraéctivn) rd&‘ﬂtlh@ns(dnh)otheﬁt]eclglques known

GINORTTING TN ML .

hy compyyndNR BRpikserChventionCAndahdiydtartifglmBteAhlK OXY, C2. 6
| kenyl, Cl1-6 fluoroalkyl, Cl.6 alkyl optionally

substltut ed by one or nore hydroxy or NRLoRl1 groups;

R6, ThRBrotdsBomofuffRi oinﬁl%d%@% |
o o NRLOR 1. Ca 6 R clmb a8 S eri V=08 present

fi &%VFB NG be egripd out bwah!sstébhs [ methodeyin theparti fonexample as

15
o i{ifééégﬁia f?hm Z\ﬂ g}k{?ng p%%n%ﬁ;&%g@é&lni&?yn?ﬁk %%ﬁn &\Slle?_z{gc Sons,

Wﬁﬁprbr 981prot ected derivative thereof wherein:
1(R3 represents represents hydrogen, hydroxy, NRI ORl
OR C3-6 cycloal kyl, C1.6 al koxy, Cl1-6 fluoroalkyl,
o Hgdré)p(xlgﬁgtpctmg@gmggs inClomR1 131t axe@pt IGhitedl talclupbeylieNEI4RER, eg

Or 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.

15
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.

20 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

25  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
30 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



Cl.6 al kyl optionally substituted by one or nore
hydr oxy or NR1oRl1 | groups; R4 and R5 independently
represent hydrogen, hydroxy, NRIOR 1, C3-6 cycl oal kyl,
oxy, Cl.6 fluoroal kyl, C2-6 al kenyl ]
%ﬁ%g%’% 1-6 al kyl optionally WO 2006/ 03208§CT%}%1L’%61435
PCT/ AU2005/ 001435 -20 substituted by one or nore
hydroxy or NRLOR11l groups; and X represents a
netal |l ohal o noiety; and ii) ogtionally fol | oned by
converting the tertiary al cohdt group on the
heterocyclic ring in the product forned to anot her
substituent, and 5 iii) optionally followed Db
depOptocfoini the cofrespatding éz)dedebcﬁbgme@tm?@@@h@% EHEb (T Klor

ff I [ f b '
¢ g e foloop B Ep O p TR BT

formula (11) under anhydrous conditions in an inert

at nosphere such as under nitro Qn . | ,
i n eenesq) psats Tar RIFPanE SumAqyRdy %3?%‘1%@1 Spthrist , Edleps of
5NOfY- eXifeaik: 4 MmPuA of formpilg(lDas room tenperature, or
reduced tenperature, for exanple, O0C Suitable
organonetal lic reagents include organolithium
reagents, organonagnerjum reagents and or ganocopper
reagents. More prefer blyothe aryl ati ng agent enpl oyed
is an 15 organomag | rgagent such as a Gingnard
reagent, which nddy reacting grconpound
of formula (111), r nts hal o such as
bronmo with nagnesi Uta net er‘ﬁﬁVdrous condi tions
in an inert atnosphere. | descri bed above
the tertiary al cohol substituent t he heterocyclic
ring in the 20 product formed fromthe nucleophilic
addition reaction may be converted into other R2
subst i t erenpirstedigd demivativerthereafvdierefiyr  exanpl e, treat ment
Wi th pagast.ol.uenesul f oni [ e NaBiehyl, Cy.
1 te?k%éwdzﬂgsrbﬁ*xﬁwﬂn@la‘slg’ébaa%?@%%?y&?'gﬁ%%??”?ﬁ?ﬁ? oh Cis
i nt er megihasAkyl Ot eptivayliy substitited by eretasanarp hydrexy or NRioRi:
nucl eophi | e such as a hydri de source, an al cohol or an
am ne t&PSovi de the required substitution for the R2

MDi et y. RR, /R4 ARG inidepdnderitlyereresent lyryogayduydiony, NibgR beCa.s
agent . L kst 12 LRI Y nlisiSalld, BobR.BBRG! &t ¢ alkyl optionally

15 substituted by one or more hydroxy or NR;oR1; groups with a of formula (III):
X
2
Rs—— ——Rs (m
VY
Ra

or a protected derivative thereof wherein:

20 R; represents represents hydrogen, hydroxy, NRy0R}1, Ca. cycloalkyl, Ci. alkoxy,
C..¢ fluoroalkyl, Cs.¢ alkenyl, COOR12, COR3, (O)rCi4 alkyleneNR 4R s, or
Ci. alkyl optionally substituted by one or more hydroxy or NRoR1; groups;
R, and Rs independently represent hydrogen, hydroxy, NRioR1s, Cs. cycloalkyl, C;.
¢ alkoxy, Cy.¢ fluoroalkyl, C;. alkenyl, COORy3, CORy; or Cy.5 alkyl optionally



In a further aspect of the invention there is the
dehydration of the product of said 30 nucleophilic
addition reaction to forma conpound of the general

formula (1-d): WO 2006/ 032085 PCT/ AU2005/ 001
30 ?3%6’%?68(51 d) R6 1 JRSR3-\JRS RO R4 Fetpvafobiorass

protected derivative thereof wherein Rl, R3, R4, R5,
R6, R7, Rg and RO are as defined above for conpounds
of formula (I-b). 5 Dehydration can, for exanple, be
cat al ysed by acid, by base of2@acilitated by
conversion of the tertiary alcohol into a better

| eavi ng group. Preferably conmpounds of fornula (111)
are debytdtiatetthy ohe or maiytiexy byNRoBatgieps; andt h

par a-toluene sul phani cid 10 Pref erence expressed
above f re@S?Fﬁ%ﬁ%Béaﬁagd?%V | -b) apply equally to
1?8?9 m(j Iu 2 dpt@dnally giglﬁwb@gg\fl\ﬁmﬁgng@ﬂmérﬁm amolmcgmqb( 2K sn(ngl;e; hetegjyclic
o 15 BE ENbe PIOESAgTS Wﬁgﬂg&%omss .22

MeQiiO Matidaally followed 8y dép?&éctxoﬁ]\/b VL

In step i) described above the compound of formula (I11) is preferably an organo metallic

reagent which is reacted with the ketone compound of formula (I) under anhydrous

conditions in an inert atmosphere such as under nitrogen or argon, in an inert solvent such
10  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

15 organomagnesium reagent such as a Gringnard reagent, which may be prepared by reacting
a compound of formula (IIT), 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
20  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.
25
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

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



10

15

Ve OV HOO HO O (30) (31) OHOH OV M M HO O
MeO O (32) (33) OHOVe 5 COVe O Me Me HO O HO O
\/\OVE(34)CT>I/(35)OVE\(\ Ove OVE OVE WO
5 PCT/ AU2005/ 001435 - 23 I\/le Me  Me
%‘Q‘?g{(’%‘?&\% /' \ Ove (37) OH\I \I Qﬁe""gg“"g’“b“”

MeO

-21 -

(1-d)

or a protected derivative thereof wherein R;, Rs, R4, Rs, Rg, 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 (III) are

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

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:




\' /v OH\ ( OH (38) (39) OHA\ 1 V1 Ow O M
HO O HO O \ OH\ | / OH(40) (41) \N I / 1 OHNH

5 Ove If required the double bond in the heterocycle
|\ SpaRsyads of formula (1-d) can be renmoved,dyy, yesm0143s
treadtnment with a reduci ng agent to provide other
conpounds of fornmula (1). Reducirg agents are well

known to persons skilled in the art and can include
hydri de 10 sources |ike borohﬁdrides and al kali netal

bor ohydri des, but would incla %‘hydrogen in catalytic
hydr ogenati on where a suitable catal yst such as
palladiwg&n1carbep may be wused. OQther suitable

hydri de soUneesytnchude sodi um t Meage pbog ohydri de
tetrabutyl @ [ tri acet oxyboroh

cyanobor ohydride. ; ;

reduced by hydrogg

[/ \
/ \
ire

»

_ np
gi ng the doubl e bond,
he heterocyclic ring

be prepared by r
hydr ogenation, in
of formula (IV):

BMeO R7 /1 1 (1V) R6 Ol =) R8 RO

(32)

(34) (35)




5 or a protected derivative thereof wherein: Rl, RG,
R7, R8 and RO are as defined above for conpound of
formula (I1) Access to compounds of general formula

j ai | abl e by general synthetic netho
yﬁ\qopﬂ&é@ﬁem 1 bel ow and as described in pugi5 fiﬁjzoc?%(;ms
I nternational application No. 10 WO01/17986, the
di scl osure of which is incorporated herein by
reference. The general synthgfic nmethod is set out in
Schemre 1. R RIOOHT] + HOBF3/Et20 0 R3 70n C R2
Rl R RHO OH RHO O (VI) MeS02CI ORZ DV 0 -R3 2
Scheme 1 15 Ce@pounds for use in the preferred
synt het i t Hods,of the present inyv
deri ved ?gge ANy~ huytber  of soufg
i denti fi abl
2006/ 032085 PC
is readily avai
met hods known
found in, for e
Appllcatlons WO 9 /08503 and WO 00/ 49009,
references cited therein, which are |ﬁM®rporated
herein in their entirety by reference. 5 Clearly one
or nore of tje above strategies may require the use of
a one ¢ protecting groups in \r

eap be syntheS|sed st andar
Iéwtable : ray be

functi onal h ot her parts of fie e, when
preform nglg [cular g4 eat nent oH
(38) (39)
OH
OMe OMe

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 O.
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.




10 Preferably any free al cohols, esters or other such
reactive groups wll be protected, for exanple, as
t-butyl dimethylsilyl ethers during nucleophilic
eactions. Chem cal nodifications
?}é\‘gl&(}ﬂaﬁﬁf){sons may be performed on the con‘pou%'czfL /AUf20051(1)01435
i nvention as would be known to one skilled in the art.
For exanpl e, reaction of conpound 15 No. 1 with
al kyl ati ng agents gives ether_derivatives at the free
phenol i ¢ groups. Hal ogenatioh -of the aromatic rings
is al so possible and, for exanple, reaction with N
br omosucci ni mi de affords the 8-bromo derivatjve

( c @apxpmmdls dﬂﬁorxasla I(H)arnmbmpremﬁﬁd%!éﬁ@ucmg\ﬁm fpubleghond preferably by
ns can
By enion, iy it R FRT] compldi B ARAARIANT 720,
for exanpl e, hydrogen brom de |n acetic acid to afford
the 20 trihydroxy cogpound 43. Br HO L O HO O (42)
(43) OHOH Owe CH A dltlonal conmpounds synt hesi sed
by the inventors in 2006/ 032085
PCT/ AU2005/ 00143R,—26 qHO O Owe. (44) I/ [ \ (45)
(]Vle()—| OVEOAS us terns tré‘é’t}nent"
"prophyl axi s" or "pEgeventi on” iRgr at i on" and t he
like are to be considereddn t br oadest context.
In particular, the term"treatnmentRy 5 does not
necessarily t hat animal is treated until

%oP&PPF@%E@éPVV“%@ fﬂﬁ?ﬁm'"treatnent" i ncl udes
amgl, i ©f AL IRGAn@R, hig@s S8fHRYE GBGVe @r coRIPEIdLof feriuta (1)

particular condition or preventing or otherw se

reduci ng the risk of devel oping a particul ar

COnX c@c%sk Wcom?&ﬁncﬁ;r@? Berd? ForRiifh (W ) 9BV Slable B Qe synthetlc methods as

accor i Aventi on whi is required in
t hectaxythcbem bhelawand of descriheg &mlbi}ﬂwﬁ memptiasal apa}lcatlon No.

16 aG;8h 1 79@'3! tﬁg dfs&Sétﬁ‘éj@f Wiléh %Gfﬂofa@ed herein by reference. The general

synthetic method is set out in Scheme 1.

Ry
R{O OH
+ HO < BF4/Et,0
I —R 0
R2
R1
R40 OH RO
MeSO,ClI
~N e
o U R pwr
&
R2
Scheme 1

15 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



application, the nature of the particular conmpound
used, the condition being treated, the node of
adm nistration and the condition of the patient.

of formula (1) may be adm nistered
ﬁ%ﬂﬁﬁg&%ﬁ% anount as is 15 conventlonally prab?m‘%z%ymn435
See, for exanple, Goodnman and G | man, "The
phar macol ogi cal basis of therapeutics", 7th Edition,
(1985). The specific dosage utilised wil | depend upon
the condition being treated, 26he state of the subject,
the route of adm nistration and other well known
factors as indicated above. In general, a daily dose
peexampiel daitlzeireig rdadily availatde or candpe systhegisad lpagst@rggiagi msthods known in
t |c om nt
20Be8: SO P sl tsorhdh, B GabR bl ThRaShal fic
su Agbmadmeygmmsm woexowa@@; and refapences aited fliegain, wich are

thrice dai,ly doses en ,ove course of from a
Eme@aWﬂﬁéfﬁﬂﬁﬁﬁggpﬁ ﬁb 1@&§g¥§ as required,

sdependi ng on the severity of the condition to be
t r ephffl o ordhdrevf the ebve lsﬁawglésl mdyerequiretthewsewfid enserguefe protecting

that for any partlcular e ecific a

r eGIOHRTHE 0BT I RIpieet TR 8‘6‘]5‘3%{“ PRty h%{’&%lg‘g‘? %e‘% preforming a
thsaﬁlagjér\uegg@mm% and t he professional | udgment of

t he person adm nistering or supervising the

adm ni stration of the conpositions. W 2006/ 032085
10P qfeﬂr@&? ét{}pﬁ)ée%hol's ZebtelRe)r dtte¥ QcH réab@vet grégs Will be protected for

treatnments ‘'wth the active conpou can

c aexanple pabbutyldimatlyfsiky} ethers #WK%&@%‘GIGPP}\“&ﬁdg&’i"B ﬁea8?°ns

cancers. Longer-termtreatnents can be enployed to

prevent the devel opnment of cancers in_high-rjsk

paﬁhentcsl m@hﬁ@om@dmmhugms pHabeReEarRg the compounds of the
225t RVl We 1khBGn td GRL @& ithe Al erdrR{4ANE YbdcBion of compound
VETHIN SR RS SR escrlbe are typically prepared b

15ad moxt with alkylatihg ageotsypines dthenderivatives pribefied rhgnglicgroups.

Eﬁ\é nLence 5\}%% ealLel I‘lltlgGSflg A 905%1%16%(1 tfgleexaﬁ:ﬂe'y ¥8ction with N-

nor e ar rraceutl ca
v ebﬁfmd’sa«cummeﬂbals Itl&: &:bmmnoelenvammd (compewrsi 47) emhs mgin component,

223{1 maBéoag@ggﬁ\gggng gtl]lgi?fng F’?tgmgr ﬁnﬁgrr re cgll{)rrl]sr@éﬁ'inchﬂ‘; dexrlethylatlon

W ohalReyy %blﬁ}ﬁfby clnpyamd| fontsaniple, thtmogmbmhmle uroaceambld to afford the
nmust_ not be deletgrlous to the subject. The carrier or

20 diibydeayy caBPOBY 43 solid or a liquid, or both, and is
preferably fornmulated with the 15 conpound as a
uni t-dose, for exanple, a tablet, which may contain up

to 100@6by'%§ig=t HO o)
(42) O O “3)
OH O OH

OMe OH

Additional compounds synthesised by the inventors include:



of the active conpound, preferably fromO0.5%to 59% by
wei ght of the active conpound. The preferred
concentration of active conmpound in the drug
W&Po%?bs‘z{»?n wi || depend on absorption, distiud Q}Atdz&rﬁmoms
inactrvatron, and excretion rates of the drug as we

as ot her 20 factors known to those of skill in the
art. One or nore active compounds may be incorporated
in the formulations of the invention. The fornul ations
of the invention include thos¥suitable for oral,
rectal, ocular, buccal (for exanple, sublingual),

par ent er al I_gfor exanpl e, subcut aneous |ntrarrouscul ar,

i nt rader malHO ntravenous), traH S

admi ni strati o 1. Mdpfes aks)admi ni s (45)
t he nose, nouthy rectum and as 1 nh

al t hough t he nost ute in any giv OH

wi ||l depend on th ture and severity of t
condition being trgated and on the nature

particul ar active omgpound which is being usen. 30
Fornmul ati on suitable for oral admnistration e
presented in discrete units, such as capsules

sachets, | ozenges, or tablets, each containing a
predet erm ned anount of the WD 2006/ 032085

PCTA#%}%@QQ&Q%@ ﬁf‘ s "tfedtnat gﬁ ﬁg@ﬁu&d réventfonP OMReHoron" and

, as a ution or pensi ohin an aqueous \
or thmhke—aqtodmwsndldeqc.d id theirbroaslest qonsext.- imparkiguéar, the term "treatment

g/a dg)gﬁ, 19 nsi?ssg, r% 1ml§>5yttﬂ%t| a]sllé%l]rta?% é%@‘nﬁtg?ﬁtglg%é’o\xﬁﬁe Accordingly,

I NCtregtesnt’ hﬁ:hﬁtbemnﬂfordmn ofjtha gymptbms onssady af 4 parti¢ulas condition or
active co and .a su apri.

c oSS oot oS e B 1 THbp B bARLAS. Fidron
above). In general, the for rrul atl ons of the invention

are uni form [

ac THRaTRBT RUO e Sampough tropfhing h iy apOP Lol B fied in
16 arthérBpeuti@fredt@bnt wil depentl BFsh a himbee 6Eﬁ€tafsywh131ﬂ Hmlvxlg thelspecific
resulting mxture such as to forma upit do gg{é or 4. the
10 *PRYsAP thenatuse pEthe parjicylar comppuddige ;9116&8&% B‘?‘% e

MO U SHe aBmRANERSn £Hd tﬂé&ﬁ&ﬂn@ﬁ of h@PAtRh{) Ng the active
conmpound, optionally with one or nore other

|ngr edients. Conpressed tablets nmay be prepared by
m&mtaﬁﬁ
CONBYfithbr meb%@ag b b &mﬁﬁ&@fcﬂ@n 2

ree- as a powder or granul es
16 pt dopmentipyallyiprastisad t&qe,efonmxnmple, Goaginan @ Bilmes, The pharmacological

dl l tgf Eh%%ﬁétﬁfcs‘s th%ﬁt? g@k%e/lﬂhgﬁgféﬁ'deghg? gﬁﬁkfea $ill depend upon
S ui ﬂha bdrditivadlking ereatbdhehq:mwtd eftbd subjach (ﬂmgutp(gf adnaipiswatigniapd other
an \Ivaﬂéxgown fgcl%ors 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.
20 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.

- 1t will be further understood that for any particular subject, specific dosage regimens
25  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.



bi nder. Fornul ati ons suitable for buccal (sublingual)

adm ni stration include | ozenges conprising 20 the

active conmpound in a flavoured base, usually sucrose
or tragacanth; and pastilles co

Sﬁgﬂﬁgﬁégﬁnd in an inert base such as gelat|mr}1)rdc'}l%‘}:}ﬂ905/001435

gl ycerin or sucrose and acacia. Fornul ations suitable

for ocular adm nistration include |iquids, gels and

creanms 25 conprising the active conmpound in an

ocul arly acceptable carrier of’ di | uent . Conposi tions

of the present invention suitable for parentera

adm ni stration conveniently conprise sterile aqueous

preparations of the active conpounds, which

pr i’a[ti% :;{%Hén ?egl{ﬁ treRhRhE A kﬁ]éc%% E8thfoutiid dan b8 ﬁseQ'tQQeF&se

of the intended recipient. ese preparations are

pr etabilisation cxdhrinkage enremission pEeanersy slopgerstemhseaiients can be

i S e e A

Such preparatlons my WO 2006/032085 PCT/AU2005/001435

conve nlent ared
e\%? thodxro gxwg uﬁlg 6:81F1Poes?t¥oan Gx;pﬂ)}(eetne%tng&?oﬁ?gﬁl%}’égguuc
r esadhbati@gs Bepéitl desofibal s tybeakhmpkepased WBdmmWIeh)f theecompounds of the
ectable fo nulatl acc to the

I ”
PO TG reatng® REFRERT fe g T 5 8 Gacliee dofblitynpith one o

actrore pﬁfﬁﬁiﬂwﬂlﬁdally&)ﬁ deteiiarpaccasiibl ibatias asl/atexeipieats as ak well

g #Wﬁ m nute/ kg. 5 Fornul ations suitable for rectal

1 qrmAvein theABn are preferably presented as unit dose
suppositories. Formul ations suitable for vaglnal

adm ni stration are preferabl resentgﬁh uni g dosﬁ
peskhgrcpmisr mysafoonss, beacospiebls inthe 5pse ahhemg fympagble with any other

actih ¥EdiGRIPAHOrithibforPiM nfst ndTBE Bel6RANARS tRRAbedOThélcarrier or
carriers, for exanple, cocoa butter, and_then shapi %h
t heexeipisnt mpyibg a sofid or & ligwid, or bethpandds P@f?ﬁabbf formulated with the

l§ 0 %g@bﬁﬂ&ﬂ% lﬁH'd%%b ks e&é}ﬁplé QR é‘ll wﬁ'igl?‘lrﬁ §5r[tﬁh Lp Eb 1®% by weight

I'n preferably ta orn1o ol nt ment
c r edithe dctive epmpoprads prefergfdy frompﬁi% fo $9% by weightef the active compound.
Carriers which nay be used include Vaseline,
| anol i ne, polyethylene glycols, alcohols, and
c orfBierpadferoed cohcehfationnfactivewompoundrie tfe.dragrempositiorewill depend on

corROuDEl B RBIELE SR oo By AR B il g
ZQ%fMtWS kel these of sidll hthe 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,
25  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.

30 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



conpositions include cosnetic skin creans.
Formul ati ons suitable for transdermal adm nistration
may be presented as discrete patches 20 adapted to

in in. intimte contact with the epiderm
&@gﬁBP%ﬁ&ﬁfor a prolonged period of tine. SEE@&U&%%MM&%
pat ches suitably contain the active conpound as an
optionally buffered agueous solution of, for exanple,
0.1 Mto 0.2 Mconcentration with respect to the said
active conpound. See for exan%ﬂ'e Brown, L., et al.
(1998). 25 Fornul ations suitable for transdernal
adm ni stration may al so be delivered by iontophoresis
( s @etivercompenmps @povrien etgramlgsaasi soltion Pr a SUSPRIGIPN Fh aqueous or
tymoﬁ-%éllu%u% d: 1P G gno(ﬁmn%atelao'? vRRE-iRERbhWisiH §&dh&8rmulations may
aqueous sol ut1dn of the active conpound. Suitable o
f orbepkepbied by ancotpble sethod of phasmagy vBiich ineludesidhyf step of(bpipging into

6) or et.h I ter | A f s

e erpaoIRRE st Sl 8 s laBls BB et GrsBief e more
5 3Qictessarpingtedizntss as notedliboze) or i nhal ati on nmay be

delivered as a spray conposition in the form of a

sol ution, suspension or enulsion. The inhalation spray

C 01T @énetdl Ghe fomyulbtidrisiof the inventisn e prepprbdbyrendfonnlycal intimately
accept abl e propell ant .sych as. a.hydrogen containin

fl 1g e ACG CAMBINg Wi ,alﬂuf?gﬁéfﬁﬂ@%&gﬁﬁgﬁsﬂo% bpth, and
1, tfenifPecksshry) Shpaigl thOfeSulfingdhiXipae Suchas hferm @ iihiv dosage. For
conmpounds may be providquin the form of . food s&uffs, I

1Q ucHample eiphigt meickePreRgred by sRMmREESing ergnoulyag ggowder or granules
ConBhafcheQhe ﬁib@&d’ﬂldﬁﬁn@,_ 86hal19 withfone or mbréfother Haedieptsm
food stuff is wused in its w dest possible sense and
includes liquid formul ati ons such as drinks including

dai ¢ o REREEbISts %%2 3@ #)Heﬁﬁre 9? ESmpreddtld, % sURAIS MadkleSthe compound

desserts, etc. ornul ations 10 containing, ) )

c orpdtherfers-flsfwings suchrps e povder or avanples opsigasllyymised pith a ginder, lubricant,
C . | .

15 ABAF Rl e oA e, MBHIESPEBIEE may be made by

hurmaeddibg; ima siitablstneaching, theppvalefed coinpeundmenistened fwithra ingrt liquid

m)reéégnpounds according to the invention or a 15

conp&sition cont ai ni ng the sane. The active conpound

or pharnmaceutically acceptabl e derivatives prodrugs or

sal l;o%mtﬂgt%n% %Ilitable for buccal (sublingual) administration include lozenges comprising

20 the active compound in a flavoured base, usually sucrose and acacia or tragacanth; and
pastilles comprising the compound in an inert base such as gelatin and glycerin or sucrose

and acacia.

Formulations suitable for ocular administration include liquids, gels and creams

25 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

30 preferably administered intravenously, although administration may also be effected by

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



1d

can al so be co-adm nistered with other active
materials that do not inpair the desired action, or
with materials that supplenent the desired action,

t| biotics, 20 antifungal s,
%I | g’? ammat ories, or antiviral conpounds. 'FhT/AUZ?QS/OOM:’S
agent can conprise two or nore isoflavones or
derivatives thereof in conbination or synergistic
m xture. The active conpound? can al so be
admi ni stered with lipid | oner %'g agents such as
probucol and nicotinic acid; platelet aggregation

in |tor uch _as,.aspjr.i.n antlth i c agents

sucRReo R PP G Bl M PO oy e a e buferand
ve rrapdamlg the &shlhh@i’(ﬁﬂion&ﬁﬂﬂd’ﬁxﬂ@ﬂﬁdﬂld"ﬁxth the bisod! Hj @d?a%'lenfonnulatlons
convelrcgi nhi bjtors such as cap tJ

o oA Ena R e ioh eSrelally ORI 0 A94ts Bon s aGrgive compound
terabmaallbeladmaﬁsierls@mtxade%o.lmﬁma@mgyndS can al so be

5adrri nistered in conbination with nonsteri odal

antiinflammtories such as ibuprofen, indonethacin,

as Fofrinflatichs SRR ESTect BHRRAM B oR Gk Presd

and sul indac_or an e(::;mtl emet |acosuc reagklg%ﬁfégéﬂzé'd)a@%h;ﬂdosc
coMFPesitnsics Fpraplationssuisahls for vaginabadministration are preferably presented as
COlrhit BORpBIsRYiddS Thes3th %‘;&gf O

-31 Corrptgur?dé of eor r?uwe% eg%g%?lx%-% ar??gélﬂg {'f‘gw’thoneor
s ufmoEoavensiona solidieamidrs forexarople viotdn itten and then shapiap d&rresultmg
' Wgsueuch as cisplatin and/ or dehydroequol and/or

taxol. This may result in inproved effects in the

treatment in conparison to when only one of the

b QR on e SR B R o 0P Py o The S Peterably e
adtherforst ofamioimtmentporedne, lﬁf(fnep‘ds&ﬂgdfb,yspfdyﬁaeﬁ&ﬂp oIt SCAREM Shich

i e BT Tl et B g ioe by oo Bty ophls i gombination o

‘ ISSetw(Etrrtmc&é tharkot, MTietactid @:ﬁxpoﬁiﬁifls @éhekemy%’ééexﬁ raf’@&or@&ltratlon of from

25

30

nd t re an ong
or OB G Wi e etcultygrom &t 2 iy TAmpIeRt sichi ve
agmﬁpohmoﬁﬁnaudddﬁ@heﬁﬁ% érgﬁns.second or later active
agent is admnistered, especially where a cunul ative
or synergistic effect is desired. The invention al so

- exFaRlfatibR AN for BhRIERE QJn%ﬁisggfon%%doek?esgﬁgd as discrete patches
20 Ing to the

redoar ation of conpounds accor Irnventi
apted 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, ef 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.



15 The conpounds of the invention are useful in the
treatnent, prevention or anelioration of diseases
associated with aberrant cell survival, aberrant cell

W(%dog/%rﬁsts! on, abnormal cellular m grat| on, P"é*f)l%ﬁﬁ'g}ooms

angrogenesi s, abnormal estrogen/androgen bal ance
dysfunctional or abnornmal steroid genesis,

degeneration includi ng degenerati ve changes 20 within
bl ood vessel walls, inflammtion, and inmmnol ogi ca

i mbal ance. The invention |S'f9rther illustrated by the
follow ng non-limting Exanpl es and acconpanyi ng
drawi ngs. 25 Exanpl es Exanple 1

3 Farmtwationxspithlla for inhalatian mey h@stglwn@dw 3 Sigey,RampRppitign in the form
%‘% s%'l%ysga%gy or enﬂl}snﬁ% eﬁmee r%nl?aslatlgn (spra% ;orrrl%))szglog ﬁlea% §1|1r)thcr
- etdmm[sa e pmﬁaﬁﬁbﬂﬁm%taﬁwmﬂBMSﬂ@(ﬁB@wdr ogGPCoptRining
2 ﬁyé?rﬂ%%_l é‘ss8§}t 38 ] 0121 F? arleuog\}gj s n,?,”l %egtaﬂuoro-n—propane
54 Hydr oxyphenyl aceti c aci d ( 5. OOg 1 equivalent) were
bott o The t |
oS Pt AL ARSE T PR P P 1l e o,

bakdmixtdito)osdid, sotbbissd (M@ﬁhekﬂpé addadmra fobd stoffe he term food stuff is
Distilled BF3 CE

dd d . .
mi ¥sedinitg pidest pgfql ?éeﬂ@e anﬁﬁléchﬁﬁi 1%111% fml P’ésfeﬁ“f&o dit s including

( 1486 produckaintl OWeSfbid) s‘idnraaﬁ@hltau;aﬁpdmdm,tm Forod faramlatigns
that the reaction had,  gone to conpl etion.

10r o GOTRIBAE HREPQUERS Of e FEGAIOR G50 b FERHlY PLSPArEd aFﬁ°ﬁ‘E}P%§’ standard

?F’Cﬁ&gl ed to roomtenperature. The yellow solid was
ected by suction filtration and washed with 10
d| stilled water (200mL) to renove any excess BF3. OEt2

%g?f&referr'ekla% thdinPerdddPhovidesh ARInGE of Hsutig hinRis B9 lalidinistering

1- e@effechivé gmoum of Gerpe iopd copinemydsyacerrding toythe BWGORORY| )

et h Wty The solid was dried on a
comgosgr)%ec?& ﬁﬁ?ours (8.93g, 99%.

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,

20 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;

25 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.

30



Step 2

7- Hydr oxy- 3- (4- hydr oxy- phenyl ) - 8- et hyl - chr onen- 4- one

15 M M HO 1 OH MS02CI HO O 00 off o OH

- - DI hydr oxy- 3- net hyl - phenyl ) - 2- (4- hydr oxy-
?Wéﬁﬂé)n/%#@g(& 99g) and NN DVF (115m) were %EQBE{)}%}OQMS
500nl2- 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 20 flask, and
the whol e system was kept undét - nitrogen. The fl ask

was heat ed and nmai ntained at 50C. BF3.CEt2 (57m, 29
equiv.) was added drop wise to the solution over

pe r%ﬁp%'flds of dormulp essem e brippstiquarly shitble b paradneinisiration with other

Sul dn@b%hced
added to Hxlu§§ éﬁﬁaﬁ%%%% I n thgé'gmgg%)l%ng J\rfﬁae?l V"?ﬁﬁmay result in
i %mfcé'em@e%m ﬁlm@@nam@pnwgv@n tq wherraly onered theomedigements is
fl agloiugr a period of 10 minutes. Once addition was
conpl'et’e, the 25 tenperature was increased to refl ux

31100). The reaction was nonitored by HPLC WO

20 Oﬁ{e Q:§ %ﬁ@tﬁgﬁ&ﬁéw 965 élxgng%:égus or §§q1a&1’1\%? 6 B%Raﬁgousa%mxstratmn

was co ure wa
co Gnas'obete(ﬁfectotbhy the eomppomtisibaingin dhepamme adit dodepordih iddivddiral and

sti I h

71 e s a0 g o o B iy i gisteation

t hemayi betlm Ity mﬂ&' ab edquired arrdrtypi(;:alllyﬁvdl lbél]uﬁé) gxdoﬂhgbﬁigl physiological effect
Iltered tnr

f ;
1601 e R o it el mb e VT, bt e et b o S efveragent s

S oladahiriigtered, Bhfieclail d’h@!@tanmbfath@(ﬁ' synergxstlc effect is desired.

7- Hydr oxy- 3- (4- hydr oxy- phenyl ) - met hyl - chr onen- 4- one
with >95% purity. The solid was drled on a freeze

dr YR ifvefitiofrhlso tkténds to\HBed) nﬂér}hedfaféE eBloyél AT pMlasdiRE of
(2.73g, 6699 . Step 3 Acetic acid

3- (CAMROIS KFoRkng ) the.ipvertiehy | - 4- oxo- 4H- chr omen- 7- |

1ester 10 M M HO Ol Ac20Py _ ACO O O OH O QAc

The compounds of the invention are useful in the treatment, prevention or amelioration of
diseases associated with aberrant cell survival, aberrant cell proliferation, abnormal
cellular migration, abnormal angiogenesis, abnormal estrogen/androgen balance,

dysfunctional or abnormal steroid genesis, degeneration including degenerative changes

20  within blood vessel walls, inflammation, and immunological imbalance.

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

accompanying drawings.

25 Examples

Example 1 3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methyl-3.4-dihydro-2H-

chromen-7-ol

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



Hydr oxy- 3- (4- hydr oxy- phenyl ) - 8- net hyl - chr onen- 4- one
(35.189) were conbined into a round bottom fl ask
(1L). Pyridine (38nl, 2 equival ents) and aceti c

' (576ml, 47 equivalents) were addeg
%%@‘E/g’gﬁsom flask while stirring at roomt enper 5'{2&%/001435
The 15 reaction was nonitored by HPLC and was
conpl eted i nstantaneously. There was a change in
col our observed, the reaction m xture was dark brown
initially and went bright orafge with tan brown
floccular particles upon stirring. The reaction
m xture was poured into chilled, distilled H20 (4L)
and was left stirring at room tenperaturé¥or 30
monutes. An [of fgphite soldromgs coll

filtration: of the solid ia d-CDC at ed
it was Acet ‘Iﬂg'

3- (4- hydr oxy- phe hyl - 4- oxo- 4H chr on®n- OH
ester with >95% pwit olid was dried on a
freeze dryer for 24 hours. en dry, the solid was

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

3- 4vBirHraRSEirRN qumb g, Ge dMllt 4nd x4 Hytoryphenylacetic eaz:‘ide 1(5.00g, 1
25 WO 2006/ 03208

s b Siok gl v e L0 e 58 S

$- Q:Gncmﬁég'%d/pﬁaéﬂ%la}l o BER. %Q wﬂol@&ﬁ‘téﬂ"v&@hkmn&'eryﬁtmgen Distilled
ester 323 10%_ Pd/ A1203 312 93g

acd&Fa § equivy W3s Hlded tg ]@f‘eamgtgreaw Qﬁtﬁﬂ% e'{‘l}eowlxture was
r Ogé’fﬂxe&’ gf 1o5ey | ﬁ?ﬁll&g lshtid fdiied b 3K miRResPindicthgQRattthe reaction had

rogenat or, uat ed, purged 5 with nitrogen gas
( xfgpnamowthﬁogéﬁhegwtlmws leffion heatdena Brtheild TwREcs apddljen cooled

o ) P A bt s
1(Df clitsitied puamk (Zﬁfmi)am renmIv yany texedss s Ao presant. WEsNMR in d-DMSO

p;gﬁ Wgesd ?g soq% a%ulr f?héi Bﬁmgﬁxt%&g g-mét{;?]ﬁ)hgnflﬁ)-ﬂgzﬂ};dmxy-phenyl)

beiefignbil if >h$3/og>ht1tyoThe sphd ovas tiriggleania fr@@é/dryer for 24hours (8.93g, 99%).
Pd/ A12Q3(5. 699, 20% was added to the round bottom
flask to speed up 10 reaction rate. Reaction was

COmuEd BalydioxyB-(ehydiroxyFplenydaBsinethyl-chroimnenel-oves
filtered through celite to renove the Pd/ A1203
l%atalyst the celite was rinsed with EtQAc (1L) to
ensure nmajori g of product was col | ected,, The Et OAc
was evapopet ed. ofdH on a r ovesqsCl

e )

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
20 flask, and the whole system was kept under nitrogen. The flask was heated and maintained
at 50°C. BF;.OEt, (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

25 temperature was increased to reflux (110°C). The reaction was monitored by HPLC

OH



evaporator to give a yellow solid. The solid was
re-crystallised in 95% Et OH (650nmL) and left in the
freezer overnight. Of-white crystals were collected

' filtration. 15 1HNMR in d-CDC13 i ngi
t %%gd?/%d_zﬁ’ ite crystals were 8Acetic acid 3-(2%@‘3’%@3@9“35
phenyl )-8 net hyl - 4- oxo-chroman-7-yl ester with >95%
purity. The crystals were stored in a desiccator for
24 hours, and wei ghed (18. 37% 69% . 20 Step 5
7- Hydr oxy- 3- (4- hydroxy-phenyl? 8- net hyl - chr oman- 4- one
M M AcO\ Olmdazole HO\ O O CAc O OH Acetic
aci d 3-(4-hydroxy-phenyl)-8-methyl| - 4-oxo-chr oman- 7- #61
esOEV0_R&IBiM)y pnd was ehanpdgted at (Lhn andgly mins cHhe miXEs vvas © %’ to room
10 D% El r t glkow floccular
SR BB R MG R By Tk bomais
mo ef:l natel way 1rh|ﬁbd3atefyrmodteatt pridothe wairtuecowps l@ﬁé@nm in the cold room

rzggge{q%sﬁoﬁgwﬁg L2005 ggtgégﬁr g}zaoﬁﬁﬁgn%g{ef ;0 £ a yellow solid,

sev apaMRt ef t}&nﬂ)hﬂqurdaDMsmumlumtadrut ohs bHydﬂoley}3d‘l’r-bl/a/rpneﬂhenyl)-s-

wat er The t s. le [

t hgleg)é'f f]i1°8?/é"f] gfh/c %& 'glgﬁ %o\ivgl vy}%( (M (%) 5'1‘115% drifer for ?4
COhbﬁgtWHknbﬂy &wsoulamvaﬁ iveighat 208g, 66BHNVR of the solid
indicated it was

7- Hydr oxy- 3- (4- hydr oxy- phenyl ) - 8- net hyl - chr oman- 4- one

W Iydroxyishefifh-8dnothipl-4oxe4H @hrdrien-7-yl ester
frggzg%c?yg?cﬁl@d{ﬁ yhou}-gﬂl(Sﬂ%lg, 5%0/() 10 Step 6

107, 4' -Bi s _

tert-butyl diget hyl silyl oxy-8-methyl -di hyd,reodai dzein

Me Me  Hg» O ABMBCI tBDVBO \ O O OH Iqhdazol 0 O BDVB
8- met hyl di © da1 dzei n 478 Y ni dazol'e
tert-butyl oty % chroride 12. 79
and N, N- DMF 50n L
bottomfl ask and stirre®HL5 under nitrogen a

erature for 16hours. The reaction nche . .
o D G whachPERGLSRe b T I fymined o
r e%&&fd%nmnmaﬁy@imdpyrmlmmﬁg hatfutvaledtsydnid geetic anhydride (576ml, 47

equivalents) were added to the round bottom flask while stirring at room temperature. The

15 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. 'THNMR of the solid in d-CDCl;

20 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
25



solid was filtered off, rinsed with water.
Recrystallisation fromethanol afforded white fluffy
crystals 3.2g. 20 Step 7

7-(ter tyl di met hyl silyl oxy)-3-3-(4-(tert- I
e A SR QLA HboTob 1435
nmet hoxypenyl ) - 8- net hyl - 3, 4- di hydr o- 2H chr onen- 4- ol

MyBr M P Me tBDVSO O Ove t BDMSO O 0 O BDMS O BDVS
MeO WO 2006/ 032085 PCT/ AU2005/ 001435 -36 2.5g of the
product of step 6 was wei ghed®4n a 2-neck round bottom
flask, and flushed under nitrogen. Anhydrous THE 1
OnM was added to the reaction vessel to give a clear
slightly yel Mew sol uti on. A condenser wasMattached and
t he reacicoq essel pl aceq_ll fean i ceActa OQmmer ci al

4- met hoxyphg . neS| um brdm de (0.5M ¢
THF) 22.5ml G l‘ d to the reaction

over 10 m nut es.oTh gacti on was quenched by
dropwi se with vvet et her ?@‘D 50 H2OG di et hyl ether

V\,hlAc%ng, Gkl 3 [‘o r{ﬁl@@%@-memyi h. o§o-4¥!t\ih}(§n&1r-’ﬁ9l Qsltéra(tzs 32g), 10%

as | creas unt s of H20 add A further
anﬂ’lde@j‘ (1983s rSO%\Nasd etiflangetats (EAQ ELE L) d\ﬁ:qu@c}@lecg)gaf g pydrogenation
extract, et I d
codBTId0p gnV\flasE S(%i]'é) 5 Tk WJ gsivflah’t%[ésrpl &‘ 09 tﬂ@ﬁﬂ;aﬁoégﬂ%t\‘ojfe r%vé(&ﬁt%d purge
ﬁn hwitt iittsgen s (mgmeishydmgm gqmr(aﬁ)e Thmeas;taneqsthﬂethdé)M HPLC. 10%

V. e cl f.
é’ldﬁ&]g(ﬁ;t(gg 6&%&1\5 Juas 2 ﬁ&gft¥ ‘ta't\nl%r P%da éotfo%h%%haé ig hpﬁys 1hﬁgated there was
Of roh@odRt péak Prespiite Ghiy d&etu@nnatemi uvaatpeesynteHHLGealt ﬁ@ hours indicated
cal cul ated, There was no t her cl.ean
or Gl He s Rk S PP Rk i PARE e gl g half height of
natgisdicOpeak NOYPY/AL0NS. 098 2004) Rl addedac disrrairel botteindlask to speed up
being calculated. 15 Ste

18 (rRacigr r¥Ry RERSHH o cewpﬁwgh%x%h%‘ﬁ% The,igactipn iy vgs filtered
1 tﬁ%ué}BQWOQeﬁgﬁgﬂe I¥RY/AL, 05 catalyst, the celite 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.
15 'HNMR in d-CDCl; indicated the off-white crystals were 8Acetic acid 3-(4-hydroxy-
phenyl)-8-
methyl-4-oxo-chroman-7-yl ester w1th >05% purity. The crystals were stored in a

desiccator for 24 hours, and weighed (18.37g, 69%).

20 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).

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



HOO OH OBDMS OH MO Owe 4.2g of the product of

step 7, pTsOH (para-toluene sul phoric acid) 4.5g

boiling chips and 20 200m of ethanol were conbi ned

[ - k 500m round bottomflask with co

é’[’]‘?g"é’%@%& he reaction was heated at refl ux ][]%ﬁﬂ@ﬁﬁos/ooms
hours. The sol vent was concentrated in vacuo to -20m
bef ore being poured into chilled, stirred

wat er (100m ). The m xture was then extracted with

et hyl acetate, the conbined o?@anl c layers washed with
water (3 x 100nml), brine (1 x 100m), dried over

anh%gr ous neSJ um sul phate_and f.il ter ed and 25

sol Hi"“’ise féactwn mixErovesgediced (vlédmDwnaimtasy evapqmter and poured
Oi lintoasired, Thilled Giitllléli WE:E ). THe-wWatdH chash 3t WY left rQ,tlrrlng in the cold
freezer overni % 06/ 032085 PCT/ AU2005/ 0014

- 37O \FIIghp dbg p‘«ﬂ? atn& snh«éj WBY Pwiseteé\bersm:t@mﬁlmm FA8VR of the
filsbBd gshikda ﬁ‘%s . H§$‘3>L{J}W5-t(bh Bg&agﬁlg?'l& S-EHé?th l'c'h}éﬁ%eh one with >

was concentrated in vac to giv

3. (Bt e ﬁ@t@xwa&quMﬂmﬂmmmrfw@h@mr@tsﬂg,l 59%)4 d
i hydro-2Hchronen- 5 7-ol e M@ HOOHO\ OH2 /Pd I\
I\ OH ethanol OH Owve Ow 2.5g of the product of step
8, 10% Pd/ Al 203 0. 4g and 50nil of ethanol were conbi ned
in a 2-neck 100m round bottom flask. The reaction
was hydrogenated at | ow pressure using 10 standard
conditions for 3 hours. The reaction was filtered

10 hrSteph7,&eBis vat-botyldinethylstiploxy-8-ah athylatihydrodaidgeii hr ough
with ethanol (100m ). The filtrate was concentrated to
-15nl before being poured into chilled, stirred water

(300m.) . @l e orange precipitate fornggd
HO o t8MsCl  tBDMSO
——
imidazole
OH

OtBDMS
8-methyldihydrodaidzein 4.2g, imidazole 13g, rert-butyldimethylsilyl chloride 12.7g (70
mmoles), and N,N-DMF 50ml were combined in a 250miL round bottom flask and stirred

15 under nitrogen at room temperature for 16hours. The reac%ion 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.

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

MgBr

OMe tBDMSO O o)
ne
OtBDMS O ' OtBDMS




whi ch then formed a brown oil. The m xture was then
extracted with diethyl ether, the conbined organic
| ayers washed with water (3 x 100m ), brine (1 x

i ed over 15 anhydrous nmagnesi um sulphat
#%?gg%gg&&The sol vent was renoved in vacuo to gl\}gzo‘%mgl‘“35
red/ brown oil. The product was recrystallised from
di et hyl ether (-'15nl), to give brown solid which was
rinsed with chilled diethyl egger to give off-white
crystals. 4 crops of (1V), “1°§g. The IH NVR spectrum
and nunberi ng schene being shown below M H O 7 8 8a
0232 4a4 3. V4 W/ 2" 5 CH, 3 4,20
2005 o Shprrogist pixterD% oY Bk in 8 3epiciorng ﬁq@gﬁﬁ%’%ﬁd flushed
PP Nindbaifogbn HA nfiy drOUEMEY S0m]WeR Alddas thedbacftorl vesk8l do give a clear
Caxial 4.25 m1 Partially obscured bg wat er,

. Slghibkyetiaw obiionn A coplepsr wessisehed ogl hepeacton Eosad plgoed in an e
8. 4path. Commercial 4-methoxyphenylmagnesium bromide (0.5M solution in THF) 22.5ml
5 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 HO 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
10 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.
15
Step 8 3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-2H-chromen-7-ol

Me
pTsOH

tBDMSO (0]
® —
on )
Q OtBDMS
MeO

OMe

4.2g of the product of step 7, pTsOH (para-toluene sulphoric acid) 4.5g boiling chips and
20 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 ir
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
25  solvent removed in vacuo to give red/ brown oil. The oil was dissolved in methanol

(~15ml) and put in freezer overnight.



c8-Me 2.0s -3 &2, 6 7.5d872 C3, C 6.92d
8.72 (2", C6" 6.60d 8.7 2 (C3", C5" 6.43 d 8.7 2

Owve 3.8 s 0 3 Exanple 2

-(4- xynhenyl ) - 4- (4- met hoxyphenyl ) -3", 4' - di
&é?or?g/%{ﬂ?#%%- di hydr o- 2H chronen-7-o0l 5 St epp?%Im%M%&‘m
1- (2, 4-di hydr oxy- 3- net hyl - phenyl ) - 2- ( 3, 4- di net hoxy- phe
nyl) ethanone e OCH ,,~ HOMa OH BF3.OEt2 H Me / +
Ok HOe OaWNz~z O Owve OQOwe 2- Met hyl resorci nol
(6.285g, |equival ent) and 3,-47di met hoxyphenyl acetic

acid (9.251g, | equivalent) were added to a round
bottom flask. The round bottom flask was attached to a
10 Ackhitbgreipitateridd frmeé dvarightrwhieh wasdilteredigfEangisimsed with methanol.

C T DS AP e B a B 41 0

equiv.) was added to the m xture while stirring. The

B! f | 0.0 A i T ]
N e
sconpietion. The reaction was heated for a further 10

m nutes and cooled to roomtenperature. The yell ow
solid was collected by suction 15 filtration and

the yel |l ow sol

H, /Pd
1- (2, 4- di hydr oxy phenyl)-2 WD 2006
PCT/ AU2005/ 001435 4- di met hoxy- phenyl ) angre

in >95%purity. T d wed drelaobn a fre

for
OMe OMe

2.5g of the product of step 8, 10% Pd/Al;03 0.4g and 50ml of ethanol were combined in a
2-neck 100ml round bottom flask. The reaction was hydrogenated at low pressure using

10 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 ~15ml
before being poured into chilled, stirred water (300mL). A pale orange precipitate formed
which then formed a brown oil. The mixture was then extracted with diethy] ether, the
combined organic layers washed with water (3 x 100ml), brine (1 x 100ml), dried over

15 anhydrous 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.

20



24hours (6.303g, 43% . Step 2.1
3-(3, 4-di net hoxy- phenyl ) - 7- hydr oxy- 8- net hyl - chr onen- 4-
one Me M HO\ OH MS02CI HOO\ O O O/ Ow O

%5%%93&?8}%ydroxy-3- met hyl - phenyl ) - 2- (3, 4- di nBLNGXy o phE >
nyl) ethanone (1078-1-49; 9.999 g, 34.4 mmol) was

di ssolved in NNNNDW (15 nlL), dried with MgSO4. Under

an N2 atnosphere, distilled BF3-CEt2 (16.08.04) was
added dropwise at r.t. Heat b¥gun after 20 nin. After

I h, methane sulfonyl chloride in DM (8 nL in 20 nlL)
was slowy added at 10 50C. The reaction m xture was
heated to reflux for 1.5 h. The dull vellow solutio
was phdded t¢ 1.2 | @ealcolld, Mntematdusly stirred water
whi ch] wagy | eflt pih 4 CShaper fJ BBE . sTheg dul | Copehéntsv sol i|d
was cphb&ialigd Py TTtirati¢n, fhen piaced in water to
renove r%ﬁ al4 1BF3- Ot 2. | Sojidy was col | ected by
filtr tdm 4’%5 150 Ui Ny a [regze dryer overni ght.

"H NMR—T™ u- DvBOndi catgd—t e yet 795 sgur‘éﬁﬁ t
3- (3, B-dj getfog)élp en)ﬁll) -hydrogfy- PQx"éia)ﬁ li) y water
chrorre-ﬁ—gzgﬁf 4: 3 i i (P80 9 82%- Dlep 3t

. Yy

aceti kb au=u

3-(3, B-di Hoxy- plhen -Ekg-'geth -4} oxo- 4H chr onen- 7-
I ést b é%ﬁ%oy‘i)zo o ! n?c/uc ove—+—+——\"—6Me >C/)
| Ove 268:30 841 1

3-(3, 4-@3-h®rrnx2(f0n F\n\ﬁ\- -h\/"irr;i(\/- -!TEI—h—)d—-—G—h-I’—Q-FFE-H—-‘l-
one ( @2&6"1&’(& et il 8.7 bnddr§ de (62nl) and
pyri d €8°.G8° An692wdr e Eonthiddel i%h al round bottom fl agk
and hpg2&d6 t|o 6r68f ljux.d The 8&%phct? onl was cool ed to rogm
tenpel 88U 4f 6B 3 halirs |Gf7 head i ng, and a 25

cryst pl loOmMe dol3.8l fforned. |The} said was filtered and
rinsed wth HO (1IL). "H NMR in d- CDCL3 indicated
g?'(@ag,;@?“ s drormbear-d 44 mefhegblhenyl)-3".4’-dimethoxy-8-methyl-3.4-
4 ‘H{Ryd‘}ktzﬁ]&lﬁﬂﬁﬁnﬁ'dﬁ ester in 90% purity (7.214g, 7

5 9,Step 1.1 1-(2,4-dihydroxy-3-methyl-phenyl)-2-(3,4-dimethoxy-phenyl) ethanone

Me
Me

o OH
HO OH BF3.0Et, H
. —_— OMe
HO OMe 3 O
o OMe
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
10 condenser and placed in an oil bath, the whole system was kept under nitrogen. Distilled
boron trifluoride diethyl etherate, BF3.0Et; (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
15 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-



WD 2006/ 032085 PCT/ AU2005/ 001435 -40 Step 4.1 Acetic
acid
3- (3, 4-di nmet hoxy- phenyl ) - 8- net hyl - 4- oxo- chr oman- 7-yl

Sf(&%{gﬁ/gﬁos'gb AcO O H2, cat. AcO O Nz, Owe OV%CQ/A/U:%MBS

3-(3, 4-di net hoxy- phenyl) - 8- net hyl - 4- oxo- 4H chr one- 7-yl
ester (1.12g, 3mmol), 10% Pd/A1203 (0.501g, 45% w w)
and dry Et OAc (100m ) were placed in a 2-neck round
bottom flask and placed on-t3fe hydrogenator. After 4
hours, 1 major product was observed. The reaction was
purged and the catalyst filtered off through .celite.
The, 4-dinteﬂaix¢-phawl) ettedomedd >0 5 punity- Bheqelid avag 8{1%011 a &Feze dryer for
gﬁg%ﬁ di cated the solid was Acetic acid 3-
81 %Q§ phenyl ) - 8- net hyl - 4- oxo- chr oman- 7- yl
ester |n 85% purity (1.1 g). Step 5.1
pX n-4-
ok e AL %g&laﬁeﬂﬁ%‘%%v% CRE e R A
ONe Ace
3-(3,4-din
ester (1.1g!

conplete after 90 gmeand all owed to c@ol | A
Y enperature before pouring into stirred H2O (800rrfl?
A i g@a -k SkyPI- ﬁethpl-ﬂ@hﬁ) 0&S, Afdithéthoseephehyl) ethenonel (NIT&-1-49; 9.999

CDC13 d d
3 63 3a4m%mi> ey biseey 1) NI S35 P e, P Mgy, Upder o N

?gr%txh ?%&é@ﬂ!&a BY,-0B8. (38.0804)3089add&t ¢xpp6isd affr.1 Heli tegun after 20

hy dmmdéft@rzlelzl,rrngé»gz suG b eI Ab oy Bl ey oy added at
1(5\/le 50@ ’I%e MR ndiRVRGAs BB t6 5 reflu¥6r 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-
15 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-chr0men-7—yl ester

20

3-(3,4-dimethoxy—pheny1)-7-hydroxy-8-methy1-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

25  crystalline solid formed. The solid was filtered and rinsed with H,O (1L). 'H NMR in 4-
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%).



| mdazole O Ove O ~ Owe
3', 4" Di net hoxy- 8- net hyl di hydr odai dzei n 2g, i m dazol e
6.8g, tent Butyldinethylsilyl chloride 6.3g, and

N nmL were conbined in a 250m L round

fW@E%%@“% stirred under nitrogen at roomteﬁgg%‘{g%ﬂrsgoms
for 16hours. The reaction was quenched with 5 the
addition of chilled water (100m) with the reaction

m x cooled in an ice bath. A white solid was filtered
off, rinsed with water. Recry#t-al |isation from ethanol
afforded white fluffy crystals 2.2g Step 7.1
7-(tent-butyldiinmethylsiilyloxy)-3-3-(4-(tent-butyldim
et hyl si | yl oxy) phenyl)-4-(4- 10

e StepMylnkevgic acid 3-8 Addinrethdxyspheyl)r8mieghyldt-axocthirgmpn-7 liester
chronen-4-ol MgBr Me Me 1BDMSO O Ove Owve t BDMSO O Owe
OOw OH ¥k MeO The product of step 6.Me above 2g

was weihghed N noa 2- neck roqﬁdcapottom AdCe
fl ushed Q% nfiydrous THE | wals adde%M
to the rea ‘ S Mf"glveaclear 1

yel | ow sol uti o A ndenser was attached andot hd
reaction vessel placed QMf an ice bath. Commerci al OMe

4 SIS AT A Sl 30|t L1120 e, 10%
ov é’d/Allfﬁan(OFﬁﬁ)ﬂ es45% W) aad tdro BtQAe (HPeHL Hete Blecedt ¥iea 2-neck round
dr %Bgng ?la%lfq H‘ggéd &t Q B §&n§(9r E&’Qf 4 %ﬁg hyrh?_]&t ﬁl‘@&dct was observed.

eci pitate
f ofTiie rgactisn iwas r;ma@dr@daﬂm watabfsbﬁltdbﬂz@OﬁfdﬂwghAGellt?r {The filtrate was

eF?fﬁ‘ée ] tg\i\gef:ete §v Ow\f\@h I-gglgﬁﬁl tc? CH?f;r 8 é& g{é smld(was Acetic acid 3-

1d axgualman@;yqﬂﬁbymmeam4mehhnbmmmlmexsn 85?drpunlé’ (1.1g).
dried over anhydrous nagnesium sul phate and sol vent
renmoved in vacuo to give clear yellow oil which

Step 5.1 3-(3,4-Dimethoxy-phenyl)-7-hydroxy-8-methyl-chroman-4-one

Me

AcO O © Imidazole

OMe

© O OMe

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,O

(800ml). A fine white precipitate was filtered off and 'H NMR in d-CDCl; indicated the

20 solid was 3-(3,4-Dimethoxy-phenyl)-7-hydroxy-8-methyl-chroman-4-one in >95% purity
(0.31g, 30%).

15

Step 6.1 7,4’-Bis tert-butyldimethylsilyloxy-3’,4’-dimethoxy-8—methyl-dihydrodaidzein



WO 2006/ 032085 PCT/ AU2005/ 001435 -42 solidified
overnight to give an off-white solid. The oily nature
of the material precluded an accurate yield being

. There was no further clean up of
E@%%ﬁ%’?ﬁ%fore use in the next reaction. Thgtcgl U;005/001435
nature of the material precluded an accurate yield
being calculated. 5 Step 8.1
3- (4- hydr oxyphenyl ) - 4- ( 4- met hoxyphenyl ) - 3", 4' - di net hox
y-8-nethyl -2H chronen-7-ol M -Me 1TsOH HO O tBDVSO
V20H Ove OV Ove OV MeO OV 10 2g of the product
of step 7.1 pTsCH 4.5g boiling chips and 100m of
et hanol werd® conbined in a 2-neck 500m mMeund bottom
flask WO denser attachggsc ThetBDMSOL| 2 _®as

3 D‘gur_s.__Jhe sol ven :

Po - JmiGzbie bef or e S .
z ter (100m ). The m xtgre
then extracted with e acetate, the conbi ned OhMe

I
' | ik Bub/ldifethikilyl
¢ S5™ Hige RS ) dibdaio bR o8 ik dhadlc BN DB ARORYIEly
andhlbiilic €BgaAndNN-DME 60rnl wesprowbingd in a230mi- yogndspajiom flask and
red/_bro Qi.l. T [ [ i . .
oSt o Bl G50 SRS 18 BRARSAS clentid i
Dr ¢lgd gdiditiah of ttilledi oaterd t00mikwith Yletreastip mixpeeoletliin ervice bath. A white

of f _and rins it h methanol . he. fi :
coreBRP AR ot RGP gy Regr9aiRioh fod Ghdicl Bnded whie
Cr Jpiffp@nBtals 2.2 0 water to give a pale brown solid.

Step 9.1

3- (4- hydr oxyphenyl ) - 4- (4- met hoxyphenyl ) - 3", 4' - di net hox

Y- St hy.(teR-Hatyldimethylsilyloxy)-3-3-(4-(fert-butyldimethylsilyloxy) phenyl)-4-(4-

10 methoxypenyl)-S’,4’dimethoxy—8-methyl-3,4-dihydro-2H-chromen-4-ol

MgBr
Me

OMe tBDMSO (9]
Hallisie o ¢ U™

e

on )

oM O OMe

e

MeO

The product of step 6.1 above 2g was weighed in a 2-neck round bottom flask, and flushed
under nitrogen. Anhydrous THF 10m] was added to the reaction vessel to give a clear
15 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
20 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



di hydr o- 2H chronen-7-ol 25 WD 2006/ 032085
PCT/ AU2005/ 001435 -43 M M HO\ O HO O OWwe H2 /Pd
Ove Owe ethanol OV Owe OWe | g of the product of

0% Pd/ A120G3 0.2g and 25nl of ethan
&ﬁg?onfg "%n a 2-neck 100m round bottom fl a;l{gT‘/)ﬁ{%gos/ooms
reacti on was hydrogenated at | ow pressure using
standard conditions for 3 hours. The reaction was
filtered through Celite to rengve the 5 catal yst,
rinsed through with ethanol (‘f Onl). The filtrate was
concentrated to -5m before being poured into
chilled, stirred water %I QOnl) . . A pal e orange ,
pr esoligified prernightrie give wh pHwhitssplid: chhewdly aa%f%ﬂ%ﬁhedmt?ﬂam{?duded an
m Ct | Rirfle re use in
coi‘%yﬁr&tg%d b cafoti A T‘?ngre‘r’]%ag Ro P&’lbaﬁp{l%’&l;(e ﬁlrgciéxr%t liefo

Inedorganic layers washed with water ( .
br i thengxt reactia@ iy oilyinatuug of thermatesishpigelodesl anpgensate yield being
sul phatafeqgand filtered. The sol vent was renoved in

vacuo [o give 10 red/ brown oil. The product was
pecrystallised fromdiethyl ether (.5m), to give

ot nPe §3 S natEp R DHAODERg R s b fi G mettyt 25

- 0. chggoméi&-elH NVR spectrum and nunberi ng schene shown
below M HO7 8leaOz5 5 ( 4a431 &3 O® 5
4" 5" 2 Owe '

Me pTsOH

Me
tBDMSO. o HO o
O OMe O & OMe
on (2 C
O OMe O OMe
MeO

OMe
10 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

15 100m)), 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.
20 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-ol
25
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Peak H Chem cal shift Shape J Hz Inte ates Conments

C2equat or izgl 4.05 m1 Caxial 4.25 m1l C3 3.38 ml
obscured b wat er peak C4 4.45 m

s o heCe B T b a1 e s rcyRpafsiiios

2.11 C5 6.95d841 C6 6.98dd 2.1,8.4 1 C2",

C6" 6.66 d 8.7 2 C3", Ch" 6.33d 87 2 Ow x3

3.8,3.82,3.83 s 09 "HN mr. assignnents are provi ded

for the follow ng conpounds:-43Gpd. 14 HO - L8a 0 2 3

2" 6) a3 5. H

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
5 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

10 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.

15



6 6 2" OH 5 4" 3" 5 Peak H 8 m Shape J Hz

I ntegrates Comrents C2 3.30 dd 3.293,11.709 1 dd is
Zlgghtlylunger H20 eak C2 4.05 dd 3.659, 10.612 1 C3

. .612, 12.075 1 dd is overlapped C5

Mh‘bé"r"g%%"“g C5 doubl et OCB 6.20 dd 2 561, 8."21@@&"“‘”
6.23 d 2.196 1 Adjacent to O C2', C6' 6.70 d 8.782 2
&', &' 6.45 d 8.782 2 Integrates for 3 in total
including G5 (C2", C6" 7.11 m2 Overlapping with 4",
3", 5", cannot nmeasure J C3'44G5" 7.11 m 2 Overl appi ng
with 4", 2", 6" cannot nmeasure J C4" 7.11 m|l

Overlapping with 3", 5", 4" cannot neasure J WO
2006/032085 |PCT/ AU2009/meal 435 145- CCpd. 30 HO 7 8 8a
O 2 31 2'H 4 [&hemicalshift|$Rape| 4'Hz |infghatcb| 4"  Rpakmdrts3 m
Shapejcde ot Nt €grat es [C Comment §
ial 4.05 m 1
C2axial 4.25 m 1
C3 3.38 m 1 Partially obscured by
water peak
c4 4.45 m 1
Cs 6.80 d 8.4 1
Cé6 6.38 d 8.4 1
C8-Me 2.1 s - 3
c2 7.1 d | 21 1
cs 6.95 d 8.4 1
ce’ 6.98 dd [2.184 1
c2”, C6” 6.66 d 8.7 2
C3”, Cs” 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

Cs 6.45 d Under C3’, C5’ doublet

cé6 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” 1 1.11 m 2 Overlapping with 47, 37, 57, cannot measure J
C3»,C5” | 17.11 m 2 Overlapping with 4”, 2”, 6” cannot measure J

c4” 7.11 m 1 Overlapping with 3”, 5”, 4” cannot measure J




C24.95s 269C3-C C4a - 116.5 C5 6.43 d 8.416 1
130.5 C6 6.30 dd 2.561, 8.416 1 108 C7 156 C8 6.30
d 2.561 1 102 djacent to OC8a 158 d, C', C68 6.79

> 128 C3', C5' 6.49 d 8.416 2 114.5
i%ﬂ?é Qﬁi"”iso 0 d,, C", 8" 7.04 m2 130 Q/é’gl%é‘%&?‘g"“’“‘”
wth 4", canno C3", C5" 7.27 m2 129 neasure J
Over |l appi ng with 3", 5", C4" 7.27 m1l 126.5 cannot
neasure J 5 Cpd™12 A MO 7 \8a 02614312 543,
H4 6 ' 6 Okg 2" 5 5'-.353"

Cpd. 30
Peak
H S ppm | Shape JHz Integrates C Comments
C2 4.95 s 2 69
C3 -
C4 -
Cda - 116.5
Cs 6.43 d 8.416 1 130.5
C6 6.30 dd |2.561, 8416 1 108
C7 156
Cs8 6.30 d 2.561 1 102 Adjacent to O
C8a 158
cr
Cc2’, C6’ 6.79 d 8.416 2 128
C3’,C5 6.49 d 8.416 2 1145
c4’ 155 Adjacent to O
cr»
C2”,C6” 7.04 m 2 130
Overlapping with 4”, cannof]
c3», Cs” 7.27 m 2 129 measure J
Overlapping with 3”7, 57,
C4” 7.27 m 1 126.5  |cannot measure J




4" C MeO WO 2006/ 032085 PCT/ AU2005/001435 -46 HS m
Peak Shape J Hz Integrates Comments C2e uatorial 4.30
dd 3|. 659, 10.612 1 CRaxial 4.69 dd 10.978 1 dd is

Qver C3 3.44 dd 3.293, 10.978 1 C5 6.

WEwRRGE o 561, 8.416 1 C8 6.47 d 2. 56%%1}18200%&435
Cé' 6.83-d 8.782 2 C3, C5 6.71 d 8.782 2 (2", C&"
7.05d 8.782 2 (C3", C5" 6.76 d 8.782 2 M A3.75 s -

3 Met hoxy peaks are interchange le Me B 3.79 s - 3

MeC 3.79 s - 3 (Cpd.28 A MOK6-~8a O2 3 2" 6 q 4 3.

5~" :1l::cOM 4" W ¢ 5 HS mPeak Shape J Hz
I ntegrates Comments
H S ppm | Peak Shape 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
CS 6.83 d 8.782 1
Cé6 6.43 dd 2.561, 8.416 1
C8 647 d 2.561 1
C2’,C6’ 6.83 d 8.782 2
Cc3’,CS 6.71 d 8.782 2
Cc2”, C6” 7.05 d 8.782 2
Cc3”, C5” 6.76 d 8.782 2
Me A 3.75 s - 3 Methoxy peaks are interchangeable
Me B 3.79 5 - 3
Me C 3.79 s - 3
Cpd. 28
AMeO._7 2. 8.0
6
oMe®
OMe ©
H dppm | Peak Shape JHz Integrates Comments
C2 5.05 s - 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’, C6’ 6.90 d 8.782 2
C3’,C5° 6.67 d 8.782 2
C2”, C6” 7.02 d 8.782 2
C3”,C5” 6.81 d 8.416 2
Me A 3.74 s - 3 Methoxy peaks are interchangeable
MeB 3.79 s - 3 :
Me C 3.81 s - 3




C2505s-2C6.75d 8.416 1 C6 6.38 dd 2.561,
8.416 1 C8 6.50 d 2.651 1 C2', C6' 6.90 d 8.782 2
c', G 6.67 d 8.782 2 (2", C6" 7.02 d 8.782 2 (3",

" 8.416 2 Me A 3.74 s - 3 Met hox

e WiliBenni o web 370 ¢ -3 vbC 3 by s DGR
2006/ 032085 PCT/ AU2005/ 001435 -47- CCpd. 31 HO 7 8a O
261/ 43t" 3 60 (113 O 9% 9 HB8 mPeak
Shape J Hz Integrates Comments C2 4.93 s 2 C5 6.28 d
2.196 1 C6 6.24 dd 2.196, 84416 1 C8 6.47 d 8.416 1
gg4ié63 s 3 ', C' 6.82d8.416 2 C3', C5 6.51d

: 2

Cpd. 31

H Sppm |PeakShape| - JHz 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 1
C9 3.63 s 3

C2, C6’ 6.82 d 8.416 2

C3’,CS’ 6.51 d 8.416 2
Cc2” 6.57 1
C4” 6.81 1 Overlapping with C2°, C6’
Ccs” 7.20 t 8.050 1
C6” 6.63 1

Cpd. 10

H dppm | Peak Shape JHz Integrates Comments
C2 3.30 dd 1 under H,O 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 2.561,8.416 1
C8 6.42 d 8.416 1 Overlapping with C3°, CS’
C9 2.21 s 3

C2’,C6’ 6.72 d 8.782 2

C¥,CS5’ 6.44 d 8.416 2 Overlapping with C8

C2”, C6” 6.94 d 8.050 2

C37, C5” 7.01 d 8.050 2
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C2" 6.57 1 C4" 6.81 1 Overlapping with C2', C6' C5"
7.20t 8.050 1 C6" 6.63 1 Cpd. 10 HO7 8a O2 3 2- 6
43 56" 1" OH6 4, 2" 5 OH 5 4" 3" 58HSmM

J Hz Integrates Comments C2 3.30
%§P§%®gpeak C2 4.02 dd 4.391, 11.343 1 A abgoogqoress
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
Overlapping with C3', G5 (C9 2.21 s 3 &', C6 6.72 d
8.782 2 C3' C5' 6.44 d 8.41648- Overl apping with C8
c2", C6" 6.94 d 8.050 2 C3", C5" 7.01 d 8.050 2 WO
2006/ 032085 PCT/ AU2005/ 001435 -48- Cpd. 11

Cpd. 11
H 8 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 10978, 11,709 1 dd is overlapped
Cs 6.47 d 8.416 1 Overlapping with C3°,C5’ doublet
C6 6.20 dd 2.561,8.416 1 Overlapping with C8 doublet
C8 6.23 d 2.196 1 Overlapping with C6 dd
Cc9 3.65 ] 3
C2’, C6’ 6.72 d 8.416 2
C3,CS’ 6.45 d 8.416 2 Integrates for 3 in total including C5
C2”, C6” 6.70 d 8.782 2
C3”, C5” 7.03 d 8.782 2
Cpd. 27
HO




HO$ 7Sa0232 63 5t"CH 6"r 6 404 5\ 2"

5!

4" 3" 9/05 H S mPeak Shape J Hz Integrates

Comments dd is slightly under H20O peak, C2 3.30 dd
9 1 nmeasured J from previ ous NWVR
8 Aot ove 31 voo ACHApREB0ras

10.612 1 C3 4.62 dd 10.

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

10

15

20

doublet C8 6.23 d 2.196 1 Overlapping with C6 dd C9
3.65 s 3 2 C6 6.72 d 8.488-2 C3', C5' 6.45 d 8.416
2 Integrates for 3 intotal including G5 ", C6"
6.70 d 8.782 2 C3", C5" 7.03 d 8.782 2 C(Cpd. 27 HO7 8
Ba O2 32 643 6"~61

H O ppm | Peak Shape JHz Integrates Comments
C2 4.94 s 2
C5 6.48 d 8.416 1
C6 6.25 dd 2.561, 8.416 1
C8 6.30 d 2.561 1
C9 3.65 s 3
C2',C3',C2"°,C3" based on
C2,C6’ | 6.81 d 8.416 2 revious'H NMR
assignment for similar
C3,C5° 6.53 d 8.782 2 compounds.
c2”, C6” 6.86 d 8.782 2
C3”, C5” 6,97 d 8.782 2 this assignment.

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




2" 5" OH 5 4" 3" 10 9/0 WO 2006/ 032085
PCT/ AU2005/ 001435 -49 H S ppm Peak Shape 1 Hz
Integrates Conments C2 4.94 s 2 C5 6.48 d 8.416 1 C6

GyG a0l B 416 1 B 6.30 d 2.561 1 ChhQndndhas

C3" based on C2', C6' 6.81 d 8.
previ ous | H NVR assi gnnent for simlar C3', C5 6.53
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2.3. Compound No. 1 Pharmacokinetics - Oral

15 Compound No. 1 labelled above was prepared as homogenous suspensions in 1%
CMC(m:v, water). The formulation was delivered orally by gavage to female BALB/c
mice at a dosage of 50 mg/kg. Three animals were allocated to each timepoint (15 min, 30
min, 1hr, 4 hr and 24 hr). At each respective timepoint, animals were euthanased by
cervical dislocation and blood collected. The concentration of free compound was

20 analysed by mass spectroscopy.

3.0. Results

3.1. Normal cell toxicity.

Duplicate cutotoxicity assays against rabbit kidney cells demonstrated that compound No.
25 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 pM cisplatin).

30 Table 1. Relative toxicity of compound No. 1 and cisplatin against rabbit kidney cells.
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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 8948 0.6 £ 0.01
Glioma HTB-138 204+17.5 1.1
Pancreatic HPAC 56.6 = 16.8 NT -
Lung NCI-H23 83+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
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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 M
observed after 30 min and 2.4 M 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 pM 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 pM) 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 pM) 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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0.5 8.2 77.2 1 10.6 22.1 2640 0.8
+6.5 + 8 +1.5 + 1190
1 2.4 314 7.6 | 1055 1067 | 98.9 26.3 1535 1.7
+1.6 +9.4 +913 | +£924 +2.2 + 158
4 0.3 52 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
=002 | £0.5 +670 | +680 +0.1 +3.6

10 'When compared to the oral pharmacokinetic data of phenoxodiol and compound No. 1

15

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

concenirations 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 8.2+6.5 77.2+8 2.9 +0.05 357+ 82

1 24+1.6 31.3+9.4 1.5+0.11 387+22.8
4 0.33 £ 0.02 52+07 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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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 2231 7.1
12 -68.3 -34.0
28 -85.1 -50.1
32 -71.1 2344

5.0 Conclusions
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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 reco gnise that many of the
components and parameters may be varied or modified to a certain extent without
departing from the scope of the invention. Furthermore, titles, headings, or the like are
provided to enhance the reader's comprehension of this document, and should not be read

as limiting the scope of the present invention.

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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enbodi nents, in order to enable the reader to
practice the invention w thout undue experinentation.

HOWGYeBintingh RE Vehts R A ESD @A.%d@@;yheﬁg%dtglﬁem,i DndvRBiséfidvone derivative,

wi Il readily recogni se that many o conmponents
anigthipits dimeatieenaiajantisacory (OB A)-induekidf nargmeny caroinagensisis in female
ex | SRR 1.09~d RM.L he scope of the

[ n%ﬁ%&%w%%aﬁhgr rmr%?&t ?Jt’llggﬂ, é'headi ngs, or the like

are 25 provided to enhance the reader's conprehension

of t.S..docupent nd, shou n be read limtin

t h(ejmslk:agltﬁlg&of ’h eHlst?"%nsde nf | ?@"&nﬁ’ lbeﬁlf)mfjﬁog e(%ﬁiﬁr'beenmp yrah7-0,1,3-4-
di bekogspheny)if a alovelappllavoat | denivativeatisibiss INA  topoisomerase I by

Y e e enfol PP Bhcamcatpor AT 2R PSRt i o

specification and the clains which follow, unless the

context requi res VO 2006/ 032085 PCT/ AU200Q5/001435 -5
eI Ko vBHE: Codtiot GadoeaRulehdri QEirie. Nilin L Brown,
" COWRS V&RS, " MA! 20030 Hhd:@didY s defvhtive dT14NN HEVBbRGKhERs potent anti-
inply the inclusion of a stated integer or step or

gr

HmgwoAnd;apti-apeipgenis prepeeies. Nasure Mshicing, Sulanittedisi on of
any other integer or step or group of integers or
steps. 5 Those skilled in the art will appreciate that _
t Wdereyy Enanidofhanigs¥r Po80hHewi melpnpmaealls svidsi ‘Eraildnduced apoptosis.
V alrhidel i tiLady ons ot her than those
speci f§§?7§@%%%gﬁfgtdgﬁ%t is to be understood that
the invention includes all such variations and

I fl.catd [} t4o l.so, 4N es, | t

SrE AR Km0, LoXE boRafteR i BTSSPl S, D
t candr Mord@3 ¢ 20@3d Phemox ddiolsansipeftavbne ahdlaguned idiuvésdapmiptoyisdn chemo-

o5 kAR RO RR) oSBT O ©F Y v



‘The reference to any prior art in this specification

is not, and should not be taken as, an acknow edgnent
or any form of suggestion that that prior art forns
part of the conmon general know edge in the field of
endeavour. 15 WD 2006/ 032085 P@¥/ AU2005/ 001435 - 58-
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Sband A. 2003 Phenoxodi ol, a novel isoflavone
derivative, inhibits dinmethyl benz[a]anthracene
DMBA) - i nduced_ ma y. carcinogenesis in female 5
%&W&t@g-ﬁbr J Cancer. 39, 1012-8.
Constantinou Al, lysband A 2002 Phenoxodi ol

(2H 1- benzopér?_an- - 0, 10_3- (4- hydroxyphenyl)), a novel

I sof | avone d at ™™gy - Nghi bi ts DNA topoi sonerase ||

by stabilizing m | eajabl e conpl ex. Anticancer Res.

22, 2581-5. 10 Gyhbe, IR _Xka, P., Hahn (8., Drew,
Rx C. A _C._,_AZ\RLker_, C._, Br own,

DM, Vadas, MA %003 ph , a derivative of

pl ant flavanoids,_show ti- tunmour and

anti - angi ogeni c d:ﬁop%'\gs. Nat ur e Medi ci ne.

Subm tted. 15 Hersey, nd Zhang, X. D. 2001 How

mel anoma cel |'s evade Trai¥-induced apoptosis. Nature

r(ee}/i ews, Cancer, 1, 142-150. Kansteeg, M, Rutherford,

T Sapi, E., Hanczaruk, B., Shahabi, S., Flick, M,

Br olymhydfaghh, Hadebxvb halo G, 241REx Poe oy alkiybl - an i sof | avone

anal ogue- i nduces apoptosis :qg c]hg)go 20 resistant

aawing - sanddR- toasther repyeeg @sloudblepond 951 1. 29 59

ﬁlf;g’lé@ v RpfRBROH Ao bdn@ralH RS i€ hydtdgen Fhydtoxy! O

J., Drogenuller

R, and Rs are independently hydrogen, hydroxy, NRjoRi1, Ci.¢ alkoxy or Ci

alkyl; |
is hydrogen, hydroxy, halo, C, alkoxy or Ci.¢ alkyl;
is hydroxy;

and Ry are independently hydrogen, hydroxy, halo, C;.¢ alkoxy or C;¢ alkyl; and

Ry,  and Ry, are independently hydrogen, Ci. alkyl or trialkyl silyl;

or a pharmaceutically acceptable salt thereof,

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

not represent hydrogen.

A compound of claim 1 according to formula (I-b):



wh

R6_ R2 RB 3\J RS Rs R4 wherein R is hydrogen,
hydroxy, halo, C 1.6 al koxy, or C 1.6 alkyl; the
drawi ng and R2 together represent a double bond or the
drawi ng represents a single6Bond and R2 is hydrogen or
hydroxy; R3, R4 and R5 are independently hydrogen,
hydroxy, NR1oR11, ;C1 6 al koxy or Cl1_6 alkyl; R6 is
hydr ogen, hydroxy,1halo, Cl 6 al koxy or Cl-6 al kyl;

R7 i s hydrox®y are independently hydrogen,
hydr oxy, hal o, koxy or Cl.6 alkyl; and Rio and
R1l are indepen Cl.6 al kylI®r trial kyl
silyl; or a ph abl e salt thereof,
with the proviso®that resents hydr ogen and
Is a single bond the ndoes” noRer epresent hydrogen.
2. A conpound of 3&7?33.I75€&0rding to formula (I-b):
60 RL R7 Ti (I-b) |l RS R9 R3 ~\) RS R4
wherein Rl represents hyfoxy, halo, Cl-6 al koxy, or
Cl 6 alkyl; and R2, R3, R4, R5, R6, R7, R8 and RO are
®&M ned in claim1. 3. A conmpound of claim2, wherein:

1_6| |
t

R, RL }eﬁréﬂs@ﬂtg‘}i&droﬁﬁtﬂiﬁf&rallﬁﬁthlpdr Ci. alkyl; and

Ry, R3, R4, Rs, Re, R7, Rg and Ry are defined in claim 1.

3 A compound of claim 2, wherein:

R, is methyl, methoxy or halo;

R; is hydrogen, hydroxy, methoxy or amino;

R4 and Rs are hydrogen;

R is hydrogen; and

Rs and Ry are independently hydrogen, hydroxy, halo, methoxy or methyl.
4. A compound of claim 3, wherein:

R, is methyl or bromo;

R; is methoxy and is in the 4-position; and

Rs is hydrogen and Ry is hydrogen, hydroxy or methoxy, or

Rs is hydroxy or methoxy and in the 3-position and Ry is hydrogen, or
Rs and Ry are both hydroxy or methoxy and Rg is in the 3-position.

5. A compound of claim 4, wherein:

the drawing "---" represents a single bond; and

R, is hydrogen and cis to the hydrogen at C-3.

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



R3 i s hydrogen, hydroxy, methoxy or amno; R4 and R5
are hydrogen; R6 is hydrogen; and R8 and R9 are

i ndependent |y hydrogen, hydroxy, hal o, mnethoxy or
methyl. 4. A conpound of cPhim 3, wherein: Rl is
methyl or brono; R3 is nethoxy and is in the
4-position; and Rﬁ i's hydrogen and R9 is hydrogen,
hydroxy or nethoxy, or R8 is hydroxy or nethoxy and in
the 3-positi hydrogen, or R8 and R9 are
bot h hydroxy or hnd R8 is in the 3-position.
5. A conpound o i t he drﬁﬂg
"---"represents a sing|]e bgnd; -k R2 i's hydrogen and

1 RL R7 O(l-bb) R8 Rs
, R7, R8 and RO are as

A conpound of claim1 sel ected
-4, 6, 8-9 and 42:

#- met hoxyphenyl ) - 8- net hyl - chrom

according to fornul g
R4 R3 wherein RR4 R
defined in claim2. 7~
from conmpound Nos. 1,
3- (4- hydr oxyphenyl ) - 4-

7-ol (1);
Wh%gl(ns 4- di met hoxyphenyl ) - 4- (4- met hoxyphenyl ) - 8- net hyl -
R;,hr oRgIR47R@IRg(dB);Ry are as defined in claim 2.
3- (4- met hoxyphenyl ) - 4- (4- met hoxyphenyl ) - 8- nmet hyl - chr om
an-7-ol (4);
7. 3" (éwggﬂ BR&aMh ) sérebidd MRENRFRRANOs: 8; 318! 61619 &1 470

3- (4 hydroxyphenyl)-4-(4-methoxyphenyl)-8-methyl-chroman-7-ol (1);
3-(3,4-dimethoxyphenyl)-4-(4-methoxyphenyl)-8-methyl-chroman-7-ol (3);
3-(4-methoxyphenyl)-4-(4-methoxyphenyl)-8-methyl-chroman-7-ol (4);
3-(3-methoxyphenyl)-4-(4-methoxyphenyl)-8-methyl-chroman-7-ol (6);
3-(3-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methyl-chroman-7-ol (8);
3-(3,4-dihydroxyphenyl)-4-(4-methoxyphenyl)-8-methyl-chroman-7-ol (9);
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-8-bromo-chroman-7-ol (42);

or a pharmaceutically acceptable salt thereof.

8. A compound of claim 7 selected from compound Nos. 1.1 and 3.1:

or a pharmaceutically acceptable salt thereof.



3- (3- hydr oxyphenyl ) - 4- (4- met hoxyphenyl ) - 8- nmet hyl - chr om
an-7-ol (8);
3- (3, 4-di hydr oxyphenyl ) - 4- (4- met hoxyphenyl ) - 8- met hyl - c
hroman-7-ol (9); ,
3- (74- hydr oxyphenyl ) - 4- ( 4- met ¥8xyphenyl ) - 8- br ono- chr oma
n- ; . ' asceptabl e salt

> the‘/rxglc))?j%@d %\Péégﬁlpggﬁggmgﬁ Eg‘f gil}%u?ay(slgzﬁec? ed from
compound Nos. 1.1 and 3.1: Me M HOOHO O\ I \ |
(]Vb\(l.l)%\(S.l) OHOw Ow OB or a
phar maceut i caf tNa Pable salt thereof. 62 9. A
compound of cl aim1| ccording to formul a &L-c): R7 |1 R6
OR R i RO S in R2 rep sBent s
hydroxy; and R3gzR4, R ,RR6,| R-—R@gsand RO are as
defined in claim1. d of claim9
according to for R7 O9(1l-cc) R6 R2 Rg R4

RO R3 wherein 3 \/\U

wherein
R, represents hydroxy; and

Ris, R4, Rs, Rg, Ry, Rg and Ry are as defined in claim 1.

10. A compound of claim 9 according to formula (I-cc):

(I-cc)

wherein

R,, R, Ry, R, Ry, Rg and Ry are as defined in claim 8.

11. A compound of claim 10 selected from compound Nos. 10-11, 14-16, 18-19, 21
and 23-25:

3-(4-hydroxyphenyl)-4-(4-methylphenyl)-chroman-4,7-diol (10);
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-chroman-4,7-diol (11);
3-(4-hydroxyphenyl)-4-phenyl-chroman-4,7-diol (14);
3-(4-hydroxyphenyl)-4-(3-methoxyphenyl)-chroman-4,7-diol (15);
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methyl-chroman-4,7-diol (16);



R2, R3, R4, R6, R7, R8 and RO are as defined in claim
8. 11. A conpound of claim 10 selected from conpound
Nos. 10-11, 14-16, 18-19, 2 and 23-25:

3- (4- hydr oxyphenyl ) - 4- (4- net iyl phenyl ) - chroman-4, 7-di o
I (10);

3-(%ﬁ-‘dﬁ%ﬁ?&;%‘éﬁi?ﬁ-ﬁy@rhé‘th()ﬁ‘yﬂiﬁh{?ﬁ)syxﬂQﬁwkﬂrbﬁiaﬁ-‘a')ﬁﬁfo‘f(178)9'i
3- (ﬁrdeﬁrdiyﬁlﬂ@w”ph%me)ho&ypﬁ@yy)m nfutlwmhro&nah-dﬂaiiol((la),

3- (};pl(e?@g%%e%); )pélt1 ?A{] ¥n|e)thoé;r(y1()}?eny - -me¥}Py E Eodqoaln(ﬁ‘r) 7-di
3 (?h&«ﬁr géf@{eﬁﬁj g{%%%xgﬂyﬁhden?ﬁtshﬁéﬁﬁh eﬂaékaan& RIIY23)chr om
3- (334(dshy&r@kwsbelmxyﬂhmh@xﬁhemymﬁmmmmmmwa-m ;- ¢

hr oman-
3-(Ghydro A‘w&xgﬁﬁé‘m&&hmlmﬂ@%éﬂeﬂw (254 net hyl - chr om
@haﬁn%éﬁh@él dtptable salt thereof
nmet hoxyphenyl ) - 4- (4- met hoxyphenyl ) - 8- met hyl - chr om
an-4,7-diol (21);

,cg_yrgﬁzggx 55@%1 acodrdindEs ARURNGIY! ) - 8- methyl -chrom
3- (3, 4-di hydroxyphenyl ) - 4- (4- met hoxyphenyl ) - 8- net hyl -
hroman-4, 7-di ol (24);
3- (4- hydr oxyphenyRs- 4- ( 3- ani nophenyl ) - chr oman- 4, 7- di ol
(25); or a pharmadeutigal |y acceptable salt thereof.
12. A compound according to fornula (1-d):
RL OR7 , (Rryd R3~\J R5 Rs R4 gwherein
Rl, R3, R4, R5, are as defined in
claim1. 13. A B@npoun Iacpri@aselected from
conmpound Nos. 26-27, 35, 37, 39-41 and 44:

3-(4- hydroxyphen}ﬁa)a-él-(zl--ncmshyll@wenyl) 2H chronen- 7- ol

(26); \(
3- (4- hydr oxyphenyl ) -4 ARiret hoxyphenyl ) - 2H chr onen- 7- o
I (27);

wherein

Ri, R3, Ry, Rs, R, Ry, Rg and Ry are as defined in claim 1.

13. A compound of claim 12 selected from compound Nos. 26-27, 30-32, 34-35, 37,
39-41 and 44:

3-(4-hydroxyphenyl)-4-(4-methylphenyl)-2 H-chromen-7-o0l (26);
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-2 H-chromen-7-ol (27);
3-(4-hydroxyphenyl)-4-phenyl-2 H-chromen-7-ol (30);
3-(4-hydroxyphenyl)-4-(3-methoxyphenyl)-2 H-chromen-7-ol (31);
3-(4-hydroxyphenyl)-4-(4-methoxyphenyl)-8-methyl-2 H-chromen-7-o0l (32);
3-(3,4-dimethoxyphenyl)-4-(4-methoxyphenyl)-8-methyl-2 H-chromen-7-ol (34);
3-(4-methoxyphenyl)-4-(4-methoxyphenyl)-8-methyl-2 H-chromen-7-ol (35);
3-(3-methoxyphenyl)-4-(4-methoxyphenyl)-8-methyl-2 H-chromen-7-ol (37);



3- (4- hydr oxyphenyl) - 4- phenyl - 2H- chronen-7-ol (30);
3- (4- hydroxyphenyl ) - 4- ( 3- net hoxyphenyl ) - 2H chr onen- 7- o
I (31);
3- §4- %ydr oxyphenyl) - 4-(4- net?ﬁoxyphenyl )-8-net hyl - 2H ch
romen- 7- ol (32)
3- (.ﬁpgﬁo@@ Hglt) w&@gmxh)heﬂyl()‘kﬁ%‘;}%}ﬁmﬁmﬁéﬁﬂ%l sshyl - 2
3- (334(d41ydmﬂyphmgh)em(l4 Jmeth@dphenyip&ynpdtbylyd H-cBromenki-bl #9);c h

3 (%QY 2?%%}}%'83(15 ﬁh@n??)“oﬁh?nll)n?el{ﬁaﬁ%%%ﬁ (41 et hyl - 2H ch

j @'ﬁ“r’tﬁetﬁo % (Iﬁ4methoxyphen 1)-2H-chromen-7-ol (44);
(3- hydr oxyphenyl ) oxyphenyl ) - 8- et hyI 2H-ch
or arpl”manac%-uubal(}&g:)cgptable salt thereof;
3-(3, 4-di hydr oxyphenyl ) - 4- ( 4- met hoxyphenyl ) - 8- net hyl - 2
H chromen-7-ol (40);
14. ? (;)4; dONHoRRY BABAYH Frofir écinputind Qe By §) 7,2 3)11020)-22; @b, 33, 36,

38 aad 85:4- di net hoxyphenyl ) - 4- (4- met hoxyphenyl ) - 2H chr onen

44 0 ar.nma. I
3 %ﬂ@?@a&p iy EaRBRA DL E R S RUAE el
3- (5-h aroxﬁa[el@l) 4L 4-méthoxdphenyd,7- 1313th03§18-m8ﬁyaddoﬁﬁne (5);
4- net hoxyphenyl ) - 4- (4- met hoxyphe nylg 7- met hoxy- 8-
3- (3 Hyhhqumg@yll 2)(4—methoxyphenyl) -7-methoxy-8-methyl-chrorane (7);

3Pl iaR PR R P kiRt PR bk AR gy - & e
3- (fﬁn(e?hcﬂry?hw X 3-pheetiysdyph ey )4 7-Bet ooy yghinenyn-#-of (18t hoxy -

chronmane

3- (%n(eahqu ﬁméhmaypherwmfas@ymwr&rmethﬂ TrhtomanyA-ehtid)s
3- (Jg%?gr% ng;%lhe%i;f) (4-mefhoyyphenyl); T-methoxy:ethyl-chroman-d- ol (20);

3-(Prattidydebx fphdnyl)-4-(4-methoxyphenyl)-7- methoxy 8-methyl-chroman-4-ol (22);
3- (ﬁﬁaéq%h%g@éﬁf Ao ) " ( he nr;l?t hox oxy- -chromenelzgésy 8-me

3- ({é %@Mg%@fﬂ ?gﬂ%‘;@?ﬂeﬂw NG ety FL B SireRe (98);
3-(8-hlyBrokyphenylF bid:nieeoxlphehy() 7-metHosysSemetinyl-RH7chnemensx36);

| -chroman-4-o0

3-@;4?dﬁfn?%pwmﬁmmath%%m&mﬂmw§-r&eth»éf%{é-@r.ogﬁns (38);
3-@:}1?'@@? l&%&)} piuge w%noxy;zhenxgt%%;l;/rgﬁng ?1197 3)1 45)mst hoxy- 8- me

or 4 plydrmAttutienibyrecvep(aBR)salt thereof.

3-(4- hydroxyphenyl ) - 4- (4- met hoxyphenyl ) - 7- met hoxy- 8- ne

t hyl - 2H chronene (36);
153" (%}sﬁ o@t'agﬁqg po ongﬁﬂ;vdr}nuﬂa (1) Bt xitRAeAYine 6f ABhbdI¥yment for
chﬁnc(tliet’apyi PDAEY/ P mahgse)xsmsl@g op leherossepsitisipg pgond, whersirethe zogipound

r a pharmaceutically acceptable salt thereof.

Of%‘fg‘ f%@ gfs a conpound of fornmula (l-a) for the

manuf acture of a nedi canent for



chenot herapy or as a radi osensitising or
chenosensi ti sing agent, wherein the conpound of
formula (I-a) is 65 RLR7T O(l-a) R6_ R2 ~J Rs 3 I\
J RS RS R4 in which RL is 6bdrogen, hydroxy, halo,
Cl1_6 al koxy, or C1_6 alkyl; the drawing and R2
toget her represenRr,a double bond or the draw ng
represents a_singlle bond and R2 i s hydrogen or
hydr oxy; R3, R e i ndependently hydrogen,
hydroxy, NRLOR1], C}l 6 allkoxy or C1_6 al klyl; R6 is
hydr ogen, hydr oxy/x Q7 @l koxy or C B al kyl ;
R7 i s hydroxy Ok, et ho R a A
hydr ogen, hydroxy, halk, Cl6.e¢d koxy or C1.6 al kyl;
and Rio and Rl11 Lg;fthE_ ergl y hydrogen, C1.6
al kyl or trialkyl™3si ﬂ%}" or%a pharmaceutically
acceptable salt there \ with the proviso that when Rl
represents hydrogen and Re a singl e bond then R2 does
in w18y, ' epresent hydrogen. 16. Use of claim15, wherein
the conpound is as defined in any one of clains 1-14.
R, 17.is IJZ@rogén,mlyaidxylﬁalo,rcll@lkwjeroeiG]-stalkyl;chem)t herapy is
for the treatment of cancer qr - a tugour mass. 18. Use
the grawing'm"2nd Rerfegethsy rFH’fSS"@éﬁg@VblSPOP four mass is of

i t-heli al LGl : sy - neur al
eGP L5yt s R SR RIS el 1
R, pr &} ahd Rscararindependentlyi lnalrogeny dadioxygdiRieRibl €@delelkoxy or Cig
pancreatic, colorectal, renal, non-small |ung,
el ma, nesothel i oma, sarcomm

Re is hydrogen, hydroxy, halo, C;. alkoxy or C; alkyl;

are i ndependently

Ry is hydroxy or methoxy;

Rg and Ry are independently hydrogen, hydroxy, halo, Cy.¢ alkoxy or Ci. alkyl; and
Rio and R,; are independently hydrogen, C;. alkyl or trialkyl silyl;

or a pharmaceutically acceptable salt thereof,

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

not represent hydrogen.

16.  Use of claim 15, wherein the compound is as defined in any one of claims 1-14.

17.  Use of claim 15 or 16, wherein the chemotherapy is for the treatment of cancer or

a tumour mass.

18.  Use of claim 17, wherein the cancer or tumour mass is of epithelial origin, of

mesenchymal origin or of neural origin.

19. Use of claim 18, wherein the cancer is prostate, ovarian, cervical, breast, gall-

bladder, pancreatic, colorectal, renal, non-small lung, melanoma, mesothelioma, sarcoma



66 or glioma cancer. 20. Use according to claim15 or

16, wherein the one or nore conpounds is a

chenosensi tising agent for cisplatin, dehydroequol or

taxol. 21. Use according to idgai m 15 or 16, wherein

the chenpsensitising agent is for the treatment of
or%‘frg)ﬁ{a'ﬁﬂcé?r pancreatic cancer. 22. A nethod for the

nufacture of a pharmaceutical conposition including
the step of brlnglng a conmpound as defined in any one

of lainms 1-14 i 3 soci.ati on mﬁtﬂ a ds i
e acBRTIBg) Py 140 At Sl SRPrae e, Bng gr Jogge cogpoygds s a
cheﬁl%éér{m&%gdg%ﬂ{ fo?@ﬁp&ﬁhtd&@dWéq@& J? @RI Ses one or nore
conpounds as defined 1n any one of clains 1-14 or a

pharmaceutical ly acceptable salt thereof in

ass ciatiopn with one har rr

exc‘gfﬁ arfeLding, (o a1 egr gﬁ’d?’la e uen{m)&glilﬁ‘g"ﬂl Agéheis for the
trea(ﬁhaﬁtm%ﬁarp@l FORReS taricen accor dl ng to claim23 which

further conprlses an additional chenotherapeutic

agent. 25. A pharmaceutical conposition according to
claim 24, wherein the additional chenotherapeutic
agent is cisplatin, dehydroequol or taxol.
22. A method for the manufacture of a pharmaceutical composition including the step

of bringing a compound as defined in any one of claims 1-14 into association with a

pharmaceutically acceptable carrier or diluent.

23. A pharmaceutical composition which comprises one or more compounds as
defined in any one of claims 1-14 or a pharmaceutically acceptable salt thereof in
association with one or more pharmaceutical carriers, excipients, auxiliaries and/or

diluents.

24. A pharmaceutical composition according to claim 23 which further comprises an

additional chemotherapeutic agent.

25. A pharmaceutical composition according to claim 24, wherein the additional

chemotherapeutic agent is cisplatin, dehydroequol or taxol.



