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tt!) %iological effects of naturally-occurring isoflavonoids. Some common naturally
occurring isoflavones are daidzein, genistein, formononetin, biochanin A, glycitein,
coumestrol, daidzin, glycitin and genistin.
25
Recently, interest has been expressed in the biological properties of dimeric forms of
isoflavonoids. Genistein-based dimers have been reported to be S-alpha-reductase
inhibitors useful for the treatment of prostatomegaly [JP 95-224944]. In one form, the
dimer results from the joining by a single C-C bond of the 3' position of the genistein
30 pendent phenyl group to the 6 position of the benzopyran ring of the second genistein

molecule as follows:
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Another dimer is based on a bis-(2->2)-isoflavone structure but having a linker between

the two isoflavone molecules as shown below, however no biological activity or
10 therapeutic benefit has been ascribed to it [Al-Maharik NI, Kaltia SAA, Mutikainen I and

Wahala K, Synthesis of C-C-Bridged Bis-Isoflavones, J Org. Chem., 2000, 65, 2305].

15 Recently, a further class of dimeric isoflavonoid compounds was discovered exhibiting
strong binding affinity for both estrogen receptors and hence showing remarkable
physiological activity [W002/070502). The lead dimeric compound was a bis-(4—6)-

isoflavonoid compound based on dehydroequol as set out below:
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and their activities is yet to be realised. Moreover, there is a continual need for new,

10 improved or at [east alternative active agents for the treatment, prophylaxis, amelioration,

defence against and/or prevention of various diseases and disorders.

A requirement accordingly exists for new generation compounds that exhibit physiological
properties important to the health and well-being of animals, particularly humans, and to

15  find new methods which exploit these properties for the treatment, amelioration and
prophylaxis of disease.

Summary of the Invention
Surprisingly, for the first time, the present inventors have synthesised a new class of
20 dimeric molecules based on isoflavonoid compounds joined by two (2) carbon-carbon
single bonds. The skeleton is based on a naphtho[1,2-g]chrysene structure following from
bis (4—>4) and (2'+3) joining of two 3-phenylchroman ring systems as depicted in generic
Structure A below. Dashed lines represent the two C-C bonds formed during dimerisation
of the corresponding monomers.
25
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The dimeric molecules of the present invention show promise in their potential use as
physiologically active agents and in particular their ability to exhibit binding affinity for
the estrogen receptors. Cell line studies have also highlighted the remarkable and
unexpected utility of the dimeric isoflavonoid compounds of the present invention as
chemotherapeutic agents.r The compounds also find use as chemosensitisers,

radiosensitisators, antiinflammatory agents and in cardiovascular applications including
vasodilation.

Thus according to a first aspect of the present invention there is provided a compound of
the general formula (I):

¢y




OC(OR9, OGSi(RO0)3, C(ORlla CO2R12, al kyl, hal oal kyl,
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According to a second aspect of the present invention there is provided a method for the

preparation of a compound of formula (I) which method includes the step of reacting a
15 compound of the formula (IT):

wherein
20 Ry, Rz, Ry Ry, Rs, Rg, Ry and R are independently hydrogen, hydroxy, ORy, OC(O)H,
OC(O)Ry, OSi(R10)s, C(O)R 1, CO2R s, alkyl, haloalkyl, cycloalkyl, aryl, arylalkyl,
thiol, alkylthio, amino, alkylamino, dialkylamino, nitro, ¢yano or halo,
Ro is alkyl, haloalkyl, aryl, arylalky! or alkylaryl,
Rio  is independently hydrogen, alkyl or aryl,
25 Ryt is hydrogen alkyl, aryl, arylalkyl or an amino acid,
Riz  is hydrogen, alkyl, haloalkyl, aryl or arylalkyl,
Ri3  is hydrogen, Ry, C(O)Rs, Si(Rc)s, alkylsulfonyl or benzenesulfonyl, and



Xis 0, NR12 or S, preferably 0, which conpounds may
be optionally substituted or a pharmaceutically
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20
According to a fourth aspect of the present invention there is provided the use of one or
more compounds of formula (I} in the manufacture of a medicament for the treatment of

disease.

25 According to a fifth aspect of the present invention there is provided the use of one or more
compounds of formula (I) as an anti-inflammatory agent, cardiovascular agent,

chemotherapeutic agent, chemosensitiser or radiosensitiser.

The inflammatory disorders include inflammatory bowel disease, ulcerative colitis,
30 ulcerative proctitis, distal colitis and Crohn's disease. The compounds are also useful for
the treatment of pain associated with inflammation., In a preferred embodiment, the
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20  According to a ninth aspect of the present invention there is provided a drink or food-stuff,

which contains one or more compounds of formula (T).

According to a tenth aspect of the present invention there is provided a method of
increasing or restoring the sensitivity of cancer cells or a tumour to chemotherapy by

25 contacting said cells or tumour with an isoflavonoid dimer of formula (I). In an
embodiment, the chemotherapeutic agent is a growth receptor inhibitor or death receptor
stimulator,

According to an eleventh tenth aspect of the present invention there is provided a method
30  of increasing or restoring the sensitivity of cancer cells or a tumour to radiotherapy by

contacting said cells or tumour with an isoflavonoid compound of formula (I) as set out
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Fig. 1 shows the effect of Cpd. 1 on PGE, synthesis in human monocytes incubated with
LPS.

Fig. 2 shows the effect of Cpd. 2 on PGE; synthesis in human monocytes incubated with
20 LPS.

Fig, 3 shows the effect of Cpd. 1 on TXB; synthesis in human monocytes incubated with
LPS.

25 Fig. 4 shows the effect of Cpd. 2 on TXB; synthesis in human monocytes incubated with
LPS.

Fig. 5 shows the effect of Cpd. 1 on TNFa synthesis in human monocytes incubated with
LPS.




LPS. 10 Fig. 9 shows the effect of Cpd. 2 on the
aortic contractility induced by noradrenaline. Fig. 10

synergistic effect of Cpd. 2 and ' '
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seuesse (Paclitaxel first) sequences respectively.

Fig. 13 shows the synergistic effect of Cpd. 2 (at 1 M

and 2 M and Paclitaxel on HCT- 25 15 (CoI orectal)
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respectively. Fig. 14 shows the synergi stic effect of
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pr 10 Fig. 17 shows the effect of Cpd. 1
gé‘}é)gfﬁjfle%% R at 10 M on the inhibition of T cell

20 Fig. 12 shows the synergistic effect of Cpd. 2 (at 1 pM and 2 pM) and Paclitaxel on HT-29

(Colorectal) cells. Plot A depicts the combination of Cpd. 2 and Paclitaxel, whilst B and C
are 24 hour forward (Cpd. 2 first) and reverse (Paclitaxel first) sequences respectively.

Fig. 13 shows the synergistic effect of Cpd. 2 (at I uM and 2 pM) and Paclitaxel on HCT-

25 15 (Colorectal) cells. Plot A depicts the combination of Cpd. 2 and Paclitaxel, whilst B
and C are 24 hour forward (Cpd. 2 first) and reverse (Paclitaxel first) sequences
respectively.

Fig. 14 shows the synergistic effect of Cpd. 2 (at 1 uM and 2 uM) and Doxirubicin on HT-
30 29 (Colorectal) cells. Plot A depicts the combination of Cpd. 2 and Doxirubicin, whilst B



proliferation following 24 hrs pre-incubation. Fig. 18
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i nVERETORYexhi bit anti-cancer activity significantly
better than or at |east conparable to known cancer

tr trﬁgnqsls. ﬁJg The ,cprrpfgunds of formul a (I22a are o
cy iR evs e pArERBATcLefFads 2 (8t biNbwndhHMR apd Doxirubicin on
salrlwrl -15 S@élbﬁcﬂﬁ cfllbﬂalrl?taﬂchﬁﬁteﬂsdﬂﬁé ccfﬁﬂiﬁti&la _oBEp@.?ﬁE@choximbicin,
cel l.s nt cells i splay mal ignant .

o harlist i prd § pe2? B TpeEh (iR o8 epdhigteras (Diaxirpbigin first) sequences
nornespedticely. cel | s by unregul ated growth and behavi our

whi ch usually ultimately is life-threatening unless
successfully treated. 30 WO 2006/ 099681

PCRigA\Ua Sttt @R0:386t oFi0pd.Cla@cEY uMPdr the inhidition 3F € cB1EMBliferation.

1(gound to be responsive to conpounds of forrmula (1) are
of epithelial origin (for exanple, prostate, ovarian,

c erFig. d@Ishoviar thaaffect gBCd. blaadi dpd. 2 BathGt RLMY) on the inhibition of T cell
enal .. .and non:spall l[ung cancer cells),

| t.al,
8? pﬁoglﬁ?(}%%ng?lﬁow?ﬁlgﬁprgm?t@ngl ioma cancer cells)

and of nesenchymal origin (for exanple, nelanong,

me |4 0ome and 5 sar.co cancer cells). Lt js highly,_ .
oA A e 35 SO vt <Gom oo e fpepeton ot cithe
1% offpduh@ss5a thegrkg/dayd pt eshickich pot ent cytotoxicity

agai nst cancer cells, but with |lower toxicity against

non-cancer cells such as fibroblasts derived from
humetailed Desckiption &lible Inveatieer cel | sel ectivity is

hi nexpected. 10 Advan eou t he
0oL o AORABSEL G oB5R00 BRERp b s
ag &b skowssamusing gl unexpetthdibiolagieal\aed phaneaegtivabetpe s,

ogpei ng poorly sensitive to standard anti-cancer drugs.

It is highly unusual and unexpected to find such
poiléecomprnds ofyfoamda (3 of teltrention ararbelieved 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.

25

The compounds of formula (I) are cytostatic and cytotoxic against a broad range of cancer
cells of human and animal origin. By cancer cells, it is meant cells that display malignant
characteristics and which are distinguished from non-cancer cells by unregulated growth
and behaviour which usually ultimately is life-threatening unless successfully treated.




15 The invention al so provides the use of conpounds of

formula (1) to treat patients with cancer by either
j he rate of growth of such tunours
redﬁ@%%%mﬁhe size of such tunmours through gﬁ@?g%gammas

wi th said conmpounds al one, and/or in conbination wth
each other, and/or in conbination wth other
anti-cancer agents, and/or in_gpnbination with
radi ot herapy. 20 The use of conpounds of the present
i nvention either alone or in conbination therapy as
desTheichadr @RoMa: KRY bEAIHEA tb BEredfbiavs® Shibuft Bﬁfahﬁuza (D are of
ofteggsgpe[Lenced by, patients when treated wt .
st FRGa" gran (fensrample; progptaesipgan, pruicels breast, splirhiaddergpancreatic,
of cologectal) terial, | 488 nBRY¥mall'RAE chri¥ef cdlI9)Ver ndlPR RighPor le glioma
enpl oyed Eppgch t herapy which represents an |nportaﬁt

Bl of nufsyPeiEpLorge (o sweanle, molenomanmcsathelioma and

50l seeoth® Sarér £41R), PIEE Gifhly MMRAAI LA AfRisbth Gnd! Aleidfed group of
related to nngﬁggglc I sof | avonqQi d conmpounds and )
derPYEPGS ot fSuchy peteRteryiRioMGiyotgaIRsTo prareerogells, but with lower
't'l mﬁéi?;vagam' kt_dibn-c&ﬁ:ef #1529 ﬁﬁ&rﬁlﬂbnﬁﬂeﬂétstdéri% ﬁcﬁﬁgﬂmo B RAGki%. Such

o include ring-fys chroman, or benzopyran
o | B & sﬁ%%“ﬁ“é’i’h‘ﬂ'@ﬁ'{ﬁgﬂéﬁweﬂ%up fromthe
3-position of the pyran ring. Thus, the classes of
0 unds nerally referred. t s isofl avones,

16 RV aassely e Symohyadh.of fepbisBihow pgipxie activity sgainst cancer cels
PCTbLaAh _hEbO@k €l Be0RRd _forleﬁixigsﬁofﬂg\eamd So hstaﬁ&ﬁ-& AMPORS x B0k, It is
t he. e ar enerica referred tq herein either as
is %l"k\}t?ﬂ%?f“’ngé’a?’ipa?}%te%aé Sjob apievieey aeaatlcubemisacers.

The dineric nol ecul es of the present invention
conprise two carbon-carbon |inkages 5 joining the two
nmononers. The 4-positions on the pyran ring of both

13 sdht dnventixinchlsonprovidesr the asecofl doitpeahds of Gorgtuldily GCreat patients with

at ..Via.a.carbon-carbon bond. The second, |, )

7\ SRS i RafufiOlhe B SF bRt A T et e g e size of

gr eush tafiowsibroughn thempy with tdidcdapopadiialdne,andror fnlkempBiytih with each

ri f . S nd,.i sof.l avonoid nononer. That .i s, [.he, .

e PReE endl B in’ Bt B HGR Rt R, B i Boabigiton wit

di radintherapyess t o the uni que 12a-phenyl 10
aghapht ho[ 1, 2-g] chrysene ring system of generic

Structure A from above. Preferred di neric nol ecul es of
t hdhpsssdisompoundsnof the presant thepitioh eithdpalonb er wematbitation therapy as

f opdditkd bbb may reduce the adverse side-effects often experienced by patients when
treated with standard anti-cancer treatments. The use of compounds of the invention may

mean that lower doses can be employed in such therapy which represents an important
25 advance for individuals with cancer.

The dimeric molecules of the present invention are structurally related to monomeric
isoflavonoid compounds and derivatives thereof, The terms "isoflavone” or "isoflavonoid"
as used herein are to be taken broadly to include ring-fused chroman or benzopyran
30 molecules having a pendent phenyl group from the 3-position of the pyran ring. Thus, the

classes of compounds generally referred to as isoflavones, isoflavenes, isoflavans,




RS RTOR R RRREI \/\ RB() R5R R I ORs
R R R4 R3 15 wherein R is hydrogen or

R2, R3 and R4 are |ndependently
%’/%?"S‘S’gwbm OC(OR9, CSi(Rio)3, G.6- al kyp¥ﬂ§?&%&mﬁ
aryl -Cl. 6-al kyl or halo, 20 R5, R6, R7 and Rs are
i ndependent |y hydrogen, hydroxy, OR9, OC(O) R9,
CSi(Rio)3, Cl- 6-alkyl, aryl,.pryl-Cl-6-al kyl or halo,
RO is C.6-al kyl, fluoro-Cl-6-al kyl or
aryl -Ci -6-al kyl, and s Dependi ng on the substitution

pat $oflavinbhes] fofl Of)
qlis%lgal SO c rrgg??@r%gﬁhfgl}%r% Qﬁrﬁmﬁ B Bérgiﬂ cither as

YQueS ffo W?%’e'ﬂw@e@iofbmomzooa/ 000395 - 13-
R| o is independently Cl.6-al kyl; or a pharmaceutically

acc[?lgfﬂ%kﬁl e saJt thereof; nore preferabl y they have the
| FiosBpleryles ehnthe Ripentcinyention Remprise ywdr eaghon-caikon linkages

R3 jeimiel,

68 . e e 4 et
ch“‘)ﬁg mers grg étﬁﬂ‘éﬂgt Jigectgiaphsapat Vlﬂww@nycaﬂmgmnd The second
. OCli6Rdg® joifdSihé - 935&101:9311 tHe- ﬁ&hlﬁﬁlt 3gfhemlg9mp]o(} oR® nlofiomer to the 3-

Cl4- al, kyI or aryl-Cl-4-al Ky
position’ on the pyran ring of the second isoflavonoid monomer. That i is, the methods of

the present invention provide simple and direct access to the unique 12a-phenyl
10 naphtho[l,2-g]chrysene ring system of generic Structure A from above.

Preferred dimeric molecules of the present invention are depicted by the general formula

(Ia):

(1a)

15
wherein
Ry is hydrogen or C;_s-alkyl,
Ra,  Rj and Ry are independently hydrogen, hydroxy, ORg, OC(O)Rs, OSi(R10)3, Crs-
alkyl, aryl, aryl-Ci.s-alky! or halo,
20 Rs, Rg, Ryand Rg are independently hydrogen, hydroxy, ORy, OC(O)Rg, OSi(Ryg)s, C1.
¢-alkyl, aryl, aryl-C,.¢-alkyl or halo,
Ry is Cy¢-alkyl, fluoro-Cy¢-alkyl or aryl-C.s-alkyl, and

#
Depending on the substitution pattern of the pendant phenyl group, the 2'-positi i 1
el o o s O el pe phenyl group, position might also correctly be




Rio is independently nmethyl, ethyl or t-butyl, stil
nore preferably they have the follow ng substituents

I is hydrogen, 15 R2, R3 and R4 a
%@g@%é’ﬁtly hydrogen, hydroxy, OR9, oqc))kgT’A“"’?ﬂ“"P“”
ethyl or brono, Rs, R6, R7 and Rs are independently
hydrogen, hydroxy, OR9, OC(O R9i nethyl, ethyl or
bromp, and RO is methyl, ethylyzpropyl, isopropyl or

benzyl, 20 or a pharmaceutically acceptable salt

thereof. Mre highly preferred dinmeric nolecul es of

t heR,pr e Bémdepéndutiyt c,grau@re depl cted by the general

forrrul I Rl (~) RARRRa R7O
‘ﬁgt‘ﬁi@%‘ ‘8@% / AU2006/ 000395 - 14- R2,

R3 R5 and R3 are |ndependently hydr ogen, hydroxy,

neth et hyl, propyl,

i SW%%&%% }‘310me %W‘“‘S‘P benzyl, R4
An®k;R7 ahgdogebependent |y hydrogen hydr oxy, 0?9,

O) RO, or i (Rlo) 3, en, hydroxy,
RS roR oy Thppasncendy oo bracogh e, OByl OSIRum Cu
i sopr opalkyl osBkale,but yl , t-butyl phenyl or benzyl and
Rigis j t hyl t hyl t-butyl:

Re' S ROFSRSIELM Inflepiadently hydiogeh hydroxy, ORa. DC(OIRs, OSi®ic)s, Ci.

4-alkyl or halo,

10 Rg is C1.4-alky1 or axyl-Cl.4-alky], and

Rip  is independently methyl, ethyl or +-butyl,

still more preferably they have the following substituents wherein
R, is hydrogen,
15 Rz, R; and Ry are independently hydrogen, hydroxy, ORg, OC(O)Rs, methyl, ethyl or
bromo, |
Rs,  Re Ryand Ry are independently hydrogen, hydroxy, ORy, OC(O)Rs, methyl, ethyl
or bromo, and '
Ry is methyl, ethyl, propyl, isopropyl or benzyl,
20  or a pharmaceutically acceptable salt thereof.

More highly preferred dimeric molecules of the present invention are depicted by the
general formula (Ib):




10

15

20

25

30

nost preferably they have the follow ng substituents
wherein 10 R2, R3, R5, and R$ are independently

hyd , OR9, O RO t hyl ,
Qre /?%(gepen)éewlxz hydroxS,C(O)?Q o?rog(e())éQPcﬁé%ﬂﬁa%ogg

hydrogen Rs is hydrogen hydroxy, OR9, OC(O R9 or
nmethyl, and R9 is nethyl or benzyl. 15 Still nore
preferably R4 is methoxy; R3i1@and R4 are nethoxy;

and/or Rs is nethyl. Mst preferably the novel

di meri c conpounds of formula I are:

4 9 Di hydr oxy- 14, 15-di net hoxy- 12a- (3", 4' - di net hoxyphen

{ ZH 15111)}£56 B"‘is%i‘fd“‘%@ﬁ“@%‘!yr W&M&w@?&m ﬁgpalm iR,

e (1) methyl, ethyl, propyl, isopropyl, sec-butyl t-butyl, phenyl or benzy.

4#4)9 Dalicfiis Lo %gepch(iléntly fqydroger? )%dr]d)%)% [ (Rg Oé(O)I%;I; (r)rre (I)Sr}(oR)%p hen
RlsH 1%Hﬁrdﬁger6hydt@@r, ORR-OCOyRvy dsgrapht ho[ |, 2-g] chrysen

jl DI n)'eél?y &8 propel: ppraphaes butslathusyl phenyiorbemdh@nen
W) - 3;siﬁﬂederrdmﬂyyheﬂ®l Jeihyl &5-butyl;

di oxa- (I H, 12H) - 6b, 6¢c, | 2a, | 6b-t et r ahydr onapht ho[ 1, 2-g] c
hrysene (2)

Ayt Pefarmblychey-lbds ths fallowbighhobsfingRawhaeind' - di met hoxyphen

) SR RtehlT 4 B ineodtedth B n e vt OB DGR cE ety
(Ra- AcindRyrapoindependentiynitydibxs ORaaEICO)Rer i vat i ves 1- Ac

d 25 /h?d_\_%ge?lreof are depicted by the 30 follow ng
st ructu ormul ae: WD 2006/ 099681 PCT/ AU2006/ 000395

Re5 Ms hydoped igdoky, ORMBC(O)RMer meih, andl | / OMe RO O

¢! MO OVt (1) R=H (2) R=H (1-A
L e ‘) L)

Still more preferably R4 is methoxy; R; and R4 are methoxy; and/or Ry is methyl,

Most preferably the novel dimeric compounds of formula I are:
4,9-Dihydroxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-2,11 -dioxa-

(1H,12H)-6b,6¢,124,16b-tetrahydronaphtho[1,2-g]chrysene (1)
4,9-Diacetoxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-2,1 1 -dioxa-

(1H,12H)-6b,6¢,12a,16b-tetrahydronaphtho[ 1,2-g]chrysene (1-Ac)

4,9-Dihydroxy-14,15-dimethoxy-12a-(3',4"-dimethoxyphenyl)-3,10-dimethy]-2,1 1 -
dioxa-(1H,12H)-6b,6¢,12a,16b-tetrahydronaphtho[1,2-g]chrysene (2)

4,9-Diacetoxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-3,10-dimethyl-2,11-
dioxa-(1H,12H)-6b,6¢,12a,16b-tetrahydronaphtho[1,2-g]chrysene (2-Ac)

Compounds 1 and 2 and acetoxy derivatives 1-Ac and 2-Ac thereof are depicted by the
following structural formulae:



Addi ti onal preferred conpounds were prepared by the
same nmethods with the analogous 5 starting materials.
Data was consistent with the products obt %'(:51/%%2002;5‘0%395

Wea?‘é'ﬁ’g’ffﬁsds are naned as follows:

10

15

20

4, 9- D hydr oxy- 14- net hoxy- 12a- (4' - met hoxyphenyl)-2, 11-d
ioxa-(1 H 12H) - 6b, 6¢c, 12a, 16b-t et rahydr onapht ho[

1, 2-g]chrysene (3) 10 -15-
4, 9- D acet oxy- 14- net hoxy- 12a- (4' - met hoxyphenyl)-2, 11-d
I oxa- (1H, 12H) -

6b, 6¢c, | 2a, 16b- t et r ahydr onapht ho[ 1, 2- g]mér ysene (3- Ac)

e (4) 15
4,9-Di a Rptaxy- 12a- (4' - net - d
i met hyl 3 Otha Me
(I H, AgH b-tet rahydr opgpf rysen
e (4-Ac)

4,9, 14- Tri hydr qxyl 128Me4’ - hydr oxypheny!'§ - 3, 104 miavey |
-2, 11-di oxa - (" 12H) 0

6b, 6¢c, 12a, 16b-t et rahydr onapht ho[ 1, 2-g] chrysene (5) 20
4,9, 14-Tri ad%’t X%F_M-Za-(4' - acet oxyphenyl ) -®, 1R dHnet hyl

-2, 11- di oxa-! 'f‘g\, S Hf - (2-Ac) R=Ac

6b, 6¢c, 12a, 16b-t et rahydr onapht ho[ 1, 2- g] chrysene (5-Ac)

WD 2006/ 099681 PCT/ AU20061000395 - 16

4, 9- D hydr oxy- 15- net hoxy- 12a- (3" - met hoxyphenyl )-2, 11

- Additicaal frefekrd® e§mpounds were prepared by the same methods with the analogous

Ay 288580 DE VI SHRPATBAb A ey iy SShmopmgs are
i owed 04 fd]la @)

6b, 6¢c, 12a, 16b-t et rahydr onapht ho[ 1, 2- g] chrysene (6- Ac)

5

4, 9, 1%,91Pibdrdxyo kdrméthary- Ra-(Hiymoetioozy phieeyl)y-2 ) 1 -djoke~(Hi,haH)hy |

6%0%3:1 2%5@%@?@? %%Uﬁ%wg%rﬁ?eﬁgfsi, 2-g] chrysene (7)

4,9,1 E},?Tlaiamwdﬁynmzamma—(%wﬂmwmm,) L-@iod0¢ 18, 12EDhy |
6%”’6(]3:3:1 2%5?%%%9@? %@%E r’zdgﬂglr’)rﬁfeﬁ(e) F’lA? g] chrysene (7-Ac)

10 The term"alkyl" is taken to mean both strai ght

chai n 4a08; che |12tk sygh: ey hyl..

NG T U e

t @Ht1RH)-gb.frid 3} 16b-4atrahxdmenaphithad 1,2-g]chrysene (4)
4,9-Diacetoxy-14-methoxy-12a-(4"-methoxyphenyl)-3,10-dimethyl-2,1 1 -dioxa-

(1H,12H)-6b,6¢,12a,16b-tetrahydronaphtho[ 1,2-g]chrysene (4-Ac)

4,9,14-Trihydroxy-12a-(4'-hydroxyphenyl)-3,10-dimethyl-2,11-dioxa-(1H,12H)-
6b,6¢,12a,16b-tetrahydronaphtho[1,2-gJchrysene (5)

4,9,14-Triacetoxy-12a-(4'-acetoxyphenyl)}-3,10-dimethyl-2,11-dioxa-(1H,12H)-
6b,6¢,12a,16b-tetrahydronaphtho[1,2-g]chrysene (5-Ac)



The al kyl group has 1 to 10 carbon atons, preferably
froml to 6 carbon atons, nore preferable froml to 4

wﬁ%o?&f}sﬁt ons, still nore preferably nethyl _eth

10

15

20

25

30

propy |sopropyl 15 or t-butyl. The a|kyFC&w8a%WWB§”
optlonally be substituted by one or nore of fluorine,
chl orine, brom ne, iodine, carboxyl,
d - C4- al koxycar bonyl, Cl1-C4-akkyl am no-carbonyl,

i - (Cl- C4-al kyl ) -am no-car bonyl, hydroxyl,
Ct - Z4- al koxy, fornyloxy, Ci -C4-al kyl- carbonyl oxy,

CA- m k) -Y4{30
T e P sl

aﬁl&i I%E'teﬂ'ﬁlﬁﬂdé‘i‘?él’}lt?[baﬁﬁwmeé by one or nore
G - C4- 4‘;1? bwcetofwgs ﬁétlli@nyIZa@' ROtk ; prmb'xa-(m 12K

al koxycar bony -a car onyl oxy or hal o.
T légm\%arh% W@Phﬂ&‘ibgrglms?%l(%réé )fluoro, chloro,
bronmo and i odo, preferably fluoro, 25 chloro and
br ono, referably fluoro. Reference to for
exanpl e 4 R 1803y e si gl Heliona-(1H, 12H)-
déthed, ng,eamtm%ﬂmamd{nzwﬂe&ﬁ%nat ed al kyl grOUDS
Pr ef er‘ﬁrgeg5 hal oal ll(%ﬁé trifluoronethyl an
pent aft by BRRST- aeBiaDBHmD bI0-Smety Ho kb I 21D
i 6tgéoide, 1 6b-tetralpidicnaplihet)2-gRchaednd (RAG) i on salts,
anionic salts 30 and zwtterionic salts, and in
particul ar include pharmaceutically acceptable salts

?"s‘hamemi thlkylyds talammat nltelen bdilp ﬁ&l@i&bﬂﬁirﬁeﬁ:dlbfhnﬁﬂéﬂfcﬂdiﬁ altk}'ﬁig%;ps such
erm ceutl ca CC rerers (0]
2?)‘0‘87‘5@9%@@8 HW%‘L%E%’)%‘@; bty o iy GEiaryCbybyl, and the like.
i 'ﬁlur@kmlgtouzﬁdlaetlytotmadarh_bﬁra_tdnfss pafeeatwh gﬁmalnd: 6 babort atemb,emore
Ghefab2i e 1d B eorBS G S Brotd e b S R 1 boBy, isopropy!
c‘nrmhuarl él?hle(all(kyl igroup. nseyl dpnoﬂﬂgrbﬁll?n’lﬁslﬁtut@ﬂbj ynea&Cﬁﬁlte&i‘fl ﬁhonne
Spal&.Knomn to,t [
e el R, ESRAEE Rty o Ceufinind ifbonyt,
c<a+(6|-GﬁFﬂlkzl)-amnrmmdrbqnga,t elyleoxyl, aiﬁlﬁ—allﬁxfh alf(m‘iln_sldem i Cﬂm-yﬂkyl-
.afl (0] SKI In the
Ztr%gb%ggg%l %I]l%{}lﬁ%gﬁ% & ef"r'cé’cﬂ%}{(ﬁof °P¥3d to chloride,

acetate, tosylate, C|trate bi car bonat e and car bonat e.

Pﬁ@t%’%&‘l i ﬁ%léex 1o glﬁ&)et ? Sc?xll%nﬁthygd Ud% bter})%tslonaﬁ)? Lubs tgtuted

scor
Hmmﬂememspquoﬂﬁﬁrdkylchxdmxa, Celehwnyccarbnxhhme-@.Habdomymonyl Ci-

f@“n@ lﬁr #’fuﬁf{?yh gI utaric, 10 gluconic,

hydr robroni c, Iactlc, mal eic, malic,
nethanesulphonlc naphth0|c hydroxynaphthoic

tlﬁg:’ lgaﬁ‘ncgég ltﬂ{éﬁ I (fnclLizl@ %Bga lcﬁl I%d 'b?‘o:l%(og %}1 ? preferably fluoro,
[ﬂh&%ﬁ@l’bf@mo pyare pte&ara‘qu. ﬂ'@ﬂl‘m eR@sllQth!Ho lﬁorca;calnpiﬁ t ladqatk.yl" includes
Uhédoh#lOfeRAEL difialogenated and up to perhalogenated alkyl groups. Preferred

haloalkyl groups are trifluoromethyl and pentaffuorcethyl.

The compounds of the invention include all salts, such as acid addition salts, anionic salts
and zwitterionic salts, and in particular include pharmaceutically acceptable salts as would
be known to those skilled in the art. The term "pharmaceutically acceptable salt" refers to



triphenylacetic, tricarballylic, salicylic, sulphuric,

sul pham ¢, sul phanilic and succinic acid. 15 The term
"WHHeReet i cal |y acceptabl e derivative

repers t%ﬂa derivative of the active conpouqﬁé@&%&mws
upon adm nistration to the recipient is capable of
providing directly or indirectly, the parent conpound

or nmetabolite, or that exhibitg7activity itself and

i ncl udes for exanpl e phosphate derivatives and

sul phonat e derivatives. Thus, derivatives include

sol anbRanic Ph dficTR@RUinbiee/ thit alidsVe clRRgeShitt thaf Bl Hé]§d1ﬂﬁustered in

thel'kagi g’g&l | so i ncludes 20 derivatives wt
phy®F128GR @4h B phermacsptical aequb K srgmplecs ﬁ@wﬁﬁtca%wrweumemmon

cl eimaesdit. Wuﬁd&lly Wh&@cdhb?s &QW%&E of f#led in the art, and
|nve opn ,or i,r.active noie e, | eaving groups

may' P‘? Pyt e a%\?lr‘m“%h éﬁﬁ‘ﬁwewwf%t@°1%|wmgaww amine.
pr ePImnﬂmbghc&iI}eWe a:ﬁ’dm afv’ldxoﬁﬁﬁo o) of%ﬂﬂ'm the art, and include but
substl%qt one or. nore of
por R S BN et oo i ophpnata ncgghonate.
group, preferably an acetyl group. Typlcally acyl oxy

titu1te i nvent. are readily
o1 bt HRSHENS sl shelfs Foss HoEe Beipateptiy aBeprbics aspartic,
codpomm:bm:zeﬁ;smpm sitsdd, cmhamb,saﬁdnawphemd ﬂhﬁﬁé Ehi¥dmic, glutaric,

lbher%lpcrogﬁeg vg{:r}% nbconv ni.ent ‘L%l@be LN plghqrpq,)naphthmc

neric IS

VO l008y10pBtbat, Eﬁﬁﬂtﬁlﬂ&@ﬁﬁﬂa@ﬁ939§phtha1&edlﬁiﬂpﬁﬁco mph®deneacrylic,

R3 ) 5 starting ofl a 4-o0l s, or

cor S oS, oteRlis P RoRe Fapivy ialskmdlphens ey pogoscetic
pr cUpltuylecstit, ocarballylic, katicyite; sulfButit, iselpkenit, hphantid @ﬂﬁhcmmc acid.
pat ent applications WO 98/ 08503, 5 WO0O0/49009 and WO
01/17986 (all to Novogen Research Pty Ltd), and
15 efTélB deroepheritacaitivdllyrascaptablehdetibative's 64 'thﬂr@ réfefs to a derivative of

S8 BEA SRR o ELESRGS: b3 SN SoHELY it

| S diﬂmqum inflirettly, the garest|campalind Dsméﬂamm ot mammbnmuﬁsltgaﬁself and
th . S iV
sygltl&hlse%lg gdr Irégmﬁg?é‘ ?1{5'3%1% e§ % @é?%a‘% &Ixaetﬁgs Thus, derivatives

include solvates, pharmaceutlcally actlve esters prodrugs or the like. This also includes

20  derivatives with physiologically cleavable leaving 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 mare of the pendant hydroxy groups are protected by
an acyl group, preferably an acetyl group. Typically acyloxy substituted compounds of the

25 invention are readily cleavable to the corresponding hydroxy substituted compounds.

Synthesis of the isoflavonoid dimers of the present invention conveniently begins with

monomeric isoflavan-4-ols of the general formula (II):




R7 OHRS BF3/Et20R7 OHR2Z RB 0 Rei - 2R3 Rg 5 HO
%4 Ol /| RS 0 R4 R1-CH2SO2CI DW Re Re R7 OR1

- OR Rel /1 ,~2 Rs Boll Re |
6/006395
%@6’%’3 Ra Scheme 1 Access to vari ous SUE% B?“St’lﬁ,gn

patterns around both the benzopyran ring and the
pendant WD 2006/ 099681 PCT/ AU2006/ 000395 -19 phenyl
ring of the isflavan-4-ols is.ppde possible by

sel ecting correspondingly substituted RS$-Rs-phenols
and RrR4-phenyl acetic acid starting materials. The
ring cyclisation reac®gons nmy conveniently be
preformed with Rl-gubsti t uped qut hanesul f onyl chl ori de
reactants as woul d .-@. these skilled in the
art. The reducti on_reack Rcessf i) y
performed with Pd- ﬁ“or Pd- %l unf| na]i n an al coholic

sol vent in the presenc®of OHhytest The person
skilled in the art wll be aware tha‘{ ot her standard
met hods of al kyl ation, cyclisation, hydrogenation
anchede &ﬁﬂan izgcwoﬂavaﬁ-arblper BRAE%S Qhééof%?ﬂeg@ﬂy Bbthinable by standard

| sof | ay nonomers are convenient startin

matPERCPHITes kngpmiin dhesartyt Published Jatemnpiiong) pasent @m!@atgons WO 98/08503,
smlwoowbzmogfana heo o1y ERk éﬂf‘to 1RVIBEH RALAGP T, %djref'epéﬁces cited

napht hol[ 1 %chrysene eri vat | ves is conveniently
e hich Flosigpe §en teomeraigd chsinin byl grefreanpeir aleq grpvide useful

reagﬁnauc fretho@P 1165 8RN HPrbABLiGHE W8T ﬁbﬂ@xﬁsh fi§dfﬁvdn54-§1‘§‘t and related

out, i.n Schene 2 below. R Re s R7
isoflavonoid compounds as the starting monomers. A representauve general synthesis is

set out in Scheme 1 below.

10
Rs
R~ OH Rs
. BFs/ELO R, OH
R3 2
R > R
Rg HO S(2Rs A R | Y Ra
Rg O
0 I s R4 5 & R4
R4-CH,S0,CI
DMF
Ho/Pd-C
B ——
EtOH
Scheme 1

Access to various substitution patterns around both the benzopyran ring and the pendant
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Without wishing to be limited to theory, it is suggested that the reaction proceeds via the
formation of an electron-rich olefin (isoflav-3-en¢) which quenches a benzylic-stabilised
carbocation at the 4-position of the chroman ring on the second monomer. Rearrangement
is thought to promote a second carbocation at the 3-position of this second chroman ring,
which is then quenched by the 2' (or 6') position of the electron-rich pendent phenyl group.
Further rearrangement then affords the resultant dimeric isoflavonoid compounds of the
invention. The electron rich phenyl group is preferably a 4- or 2-substituted, 2,4~ or 3,4-
disubstituted or 2,3,4- or 3,4,5-trisubstituted phenyl group having one or more electron
donating groups. The 3,4-disubstituted electron rich compounds are more preferred.
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bimolecular dehydration/cyclisation reactions.

25  Chemical functional group protection, deprotection, synthons and other techniques known
to those skilled in the art may be used where appropriate to aid in the synthesis of the
compounds of the present invention, and their starting materials.

The protection of functional groups on the compounds and derivatives of the present
30 invention can be carried out by well established methods in the art, for example as
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inhibit proliferation of cancer cells and to induce apoptosis show use in the prevention and
treatment of cancers, a term which any person skilled in the art would understand embraces
aberrant growth of both a benign and malignant nature of any or all tissues in the body
across epithelial, mesenchymal and neural types. This includes, but is not restricted to,
30 carcinomas, adenocarcinomas, sarcomas, blastomas, adenomas, lymphomas, leukaemias

and gliomas.
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In particular, the dimeric compounds of the present invention through their potent ability to
25  inhibit inflammatory processes and to moderate immunological processes show use in the
prevention and treatment of disorders generally recognised as being associated with

excessive inflammation or dysfunctional immune function and embracing but not limited
to inflammatory conditions of the gastrointestinal tract including inflammatory bowel
disease (including ulcerative colitis and Crohn's disease) sclerosing cholangitis,
30 inflammatory disorders of synovial membranes including rheumatoid arthritis,

inflammatory conditions of the respiratory system including asthma as well as autoimmune
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In a further embodiment the compound of formula (I) is administered after resistance,
25  either inherent or acquited, to radiotherapy is observed in a patient with cancer.

In a further embodiment the compound of formula (I) is administered after resistance,

either inherent or acquired, to the chemotherapeutic agent is observed in a patient with
cancer.
30

According to another aspect there is provided a combination therapy comprising
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The dimeric isoflavonoids of the invention represent a promising new class of
25  chemotherapeutic drugs in the prevention and treatment of cancer. The precise basis of the
pharmacological action of these compounds is not fully understood, but the outcome is that
of cytostasis and cytotoxicity. Of considerable interest with this family of compounds is

that fact that they display broad activity against human and animal cancers, and that they
are highly selective for cancer cells.
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target cells to resits the radiation. In a broadest
preferred enbodi nent, the pretgsgatnment is for a tine
and duration sufficient to contact the cancerous
cells or tunmor with the adm nistered isoflavonoi d.
Thi Ishastbesteshowuy thiad/thé Giddetiy isbRdvBndidsHaY otert htﬂ-éan(é&)é?en%r anHP
to 30 days. In another, preferred 25 enbodinent the =
| o SHPLSRYIS et sYRoELiitel vit] iersoterpRenis syph a5 sispletin and gemoitabine,
r ackved thewghpliese o standay Shen@itoxdc dzﬂ@h’iv@%tﬁ% dSANG afif-cahodl¥¥fects

pri Q.. Y#]n q{‘her circunstances it can be beneficial to
ad AR BEPelk he i sof I avonoi ds on the day of the
$adi ot herapy which can still have the effect of

contributin tg.cell deat h Rg gither repoving 30 the
oI QY78 FEPTESELY (B Bresart inypmtors have Equpd dhat b dsofloges sy derivatives
degraaciad sraestory\Be 36RO AcePEells APRRBHA0 83 3ffects difadiation
V%qﬁe the treatnent includes fractional treatnent, the

adm nietration of the isoflavonoid may occur at the
stated tinmes prior to the first treatnent or only sone

16 IPaBE el Htatince  singfe Enation agouaeht APmentp ool
of fiebtions,ouéd savarel oiecls. Tha fradtionidl retmesit idypicSiBSdiveadlibdy from
o] L6 e o F bt o s
enseltirenomer. ﬂ‘heacadimd gl Eutmfﬂt 2dgime Iwi]t lfla!kb(}? dependl bﬁth@ 'ﬁﬁiedtﬁ cancer to be
OCGLL iat j. reat nent.. e rapeutic
ag gﬁ%ﬁéd_%:azﬁeg et .5%‘1"3%?98 3% éﬁ%‘“ﬁﬁ@rﬁf? @i’&‘f‘w art can best

15 gdrtemine thnmostwtitdbls regims forteadhiihdividiad veth acdsidetiagBiigSgiven to
oA BB e O, G o e
agents can be further divided by type of activity or
co j nis. used,in conhination .
o ERe ppmed SR MU B B ot G et o o
pr éaglgﬂ_;erqpm, &he ¢ffent of the prettepmentie toaaﬁsiﬁf ﬂﬁﬁzaﬁdemup tedls @tumors to

n he s . ny, of . t r QUPS .

20, R S o i kanfons T EbAhdil et 310 Foshn Seff rior o

di 3wy Sipring the radivthersipy iroorther tagffoot the abiljlynafshestangett dalid tb tesits the

gta?fgtg?]tg]; g?) gg%%gg%r%%’t:&g%nbgglﬁfeﬁgﬁg’ pﬁ%%@e&g%g ’% %:rne and duration
ApPtheien tagoatactihecan@sensscis or timor Y10 4Ye dderindstered isoflavonoid. This
| NGRE RAY BpRiPke ’?ﬁeﬁrgﬁﬂqg days or up to 30 days. In another preferred
25 embodiment the isoflavonoid treatment is 6 days prior to the radiotherapy, or 5 days, or 3
days or 2 days or 1 day prior,

In other circumstances it can be beneficial to administer the isoflavonoids on the day of the
radiotherapy which can still have the effect of contributing to cell death by either removing
30  the blockers of apoptosis or to increase the rate of degradation.




20 DNA-i nteractive agents include al kyl ati ng agents,

cisplatin, cyclophospham de, altretam ne; DNA

akage agents, such as bl eonyci n;

§ﬁ§%@§g$éﬁlng t opoi sonerase |1 inhibitors,PgT@p?mammaﬁ
dacti nomyci n and doxorubicin); non-intercal ating
topoi sonerase Il inhibitors such as, etoposide and
t eni posi de; and the DNA ninor _ggoove binder
plicanydin, for exanple. 25 The al kylating agents form
coval ent chemical adducts with cellular DNA RNA or
pr €
gl S?E%rﬁ Ithg%ﬁtﬁﬁm lg(?urﬁ hﬁ ﬁl&e Shinss QF?LE)'H%? the isoflavonoid
al Kypsyacewrgt ﬁ!g Steted umeamorm thp fia:t tm@nm ptooly @m@ o ¢agh treatment
cel dediogonsti tuent, such as an amino, carboxyl,
phosphate or sulfhydryl group i n nucleic acids,
proteins, am no acids, or in 30 glutathione The

gg(r?gggé t hei r ap)?tiliégl not &t\?lfés Ibtalﬁégder st 00 h% %%%%(}%gg%bédf can

PCTESieIp O0& Ieasiddrsss sensitivity problems avhiojcan pesyr afigerdistion treatment,
| NOh Wi Sresplél in @hdihel Blefdriel b uhanﬂ{e'aafngﬂ&a HORGHHRY iSHavonoids
such as chlgranbug%I cycl ophospham de |sofan#deawmm
e CISPEF BasheadisHen treeEmeshal an, uraci| nustard: aziridine
such as thiotepa; nethanesulphonate esters such as

busul fan; nitroso ureas, such 5 as_carnustine,

1 o richsimiothsrapastic aganis Aer gemerally grovned a8 DiApinisrastive agenth as
Ci Silimktabblits2fbiailiatetabtive aBidd, BoteohAl\hGerid, lsmha&geﬁts sueh &4

as mtonycin, and procarba2|ne dacar bazi ne and
al taseaTagifaskor hydyqyarea: Berh of the grqupgofihemetherapeutic agents can be further

bl Qﬁ’ﬂﬁé‘d typeT aiVRY Bl &m Q@Nﬁeﬁ&%&p%ﬁﬁﬁg&&?uﬂeh in combmanon
i nhi ors i ncl.ude the Ilomnng i ntercal ators, such
as % fipvonoid, comnonpd ot fompula Al af e psvsentinvention, pr sglis thereof of

1 6 aotm ﬁ%éﬁi 1ﬂw)ant1b1£i Adayl BE Sdlébteddrdeh dilylo® MRS grélidS but are not limited thereto.
h as et oposjde and .teni

{ors, osi d
for °é§§ﬁﬁ'feé%SA%° ﬁsben@ﬂﬁweu%aﬁwéwfiéhwﬁ £ n,
fo radﬁvhﬂémh&; seelﬁorAat dl " ®indd? Theth6therafyf BirdBsck, 1d édinndnh@ges 15-34,

pro t|on n Ielc aci one of t wa
L e A S
deoxyrlbonucle03|de tri phosphates that are the
| ate precursar nt hesi s,. t hus
oh i Frg el el fRink Skl . <plst v ophp e
ar ealtfatamhing DA ﬂfan%fdakﬁgﬁ agentspyuich 88 leon@®inaitbreuling topoisomerase
in C[? mg.l%gtg}s eedg ! J}acﬁnn glt})fglln and doxorubicin); non-intercalating topoisomerase 11
inhibitors such as, etoposide and teniposide; and the DNA minor groove binder

plicamydin, for example.

25
The alkylating agents form covalent chemical adducts with cellular DNA, RNA, or protein
molecules, or with smaller amino acids, glutathione, or similar chemicals. Generally,
alkylating agents react with a nucleophilic atom in a cellular constituent, such as an amino,
carboxyl, phosphate, or sulfhydryl group in nucleic acids, proteins, amino acids, or in

30 glutathione. The mechanism and the role of these alkylating agents in cancer therapy is not

well understood.




20 nucl eoti de pat hways. These anal ogues are then

substituted into DNA or RNA instead of their norwm

&ﬁgg eggarts Anti met abol ites useful herein_inclu 0
MYE Yt Iimited to, folate antagonists gﬁ@ﬁ“ﬁ@“““”s

nmet hotrexate and trinetrexate; pyrimdine antagonists,

such as fluorouracil, 25 fluorodeoxyuridi ne, CB3717,

azacitidine, cytarabine, and f4pxuridine;, purine

ant agoni sts i nclude nercaptopurine, 6-thioguani ne,

fl udar abi ne, pentostatin; and ribonucl eotide

reductase inhibitors include hydroxyurea. Tubulin

int actlve agents act by binding to specific sites on
alkylating pgsmis imghude, toarp aptimited 1 gittoger onstards, such as

c elohmlraitrbum Q&ﬂ&;&h@&ﬁh&&dem&‘iﬁﬁb‘ bt RS refafire! xhalgﬁ%lnhg&% Lmustard; '

structure units. he Interactive agent

pr SEiDFRe sy as @&WPMGWW@FW eatess sk Ba HuselfanTuityodoiureas, such
Wa@%ﬁbﬁ&g ﬁ&iaus%g IstidptsH8 GG/ ﬁ&t&%ﬁ%wﬁﬁeﬁ, B E%&{p%a‘ﬁﬁ carboplatin;

Epts V|ncr|st|ne and vi nbl astr ne,
mrfﬂuatéveéﬁg %dup mton(ymxqu)procatbgmn@ yi@msf’hagne and altretarnine.
Horm)nal agents are-al so useful in the treatnment of

ca tynors. They are used in 5 hornonally
E’@E{) g’“ﬁ‘ﬂ%t@%m@? Bleprgyeim, If9r eesppléed from

natural sources. Hornonal agents include, but are not
estrogens, conjugated estrogens and
1t MF P%‘ﬁ“?%i’l ‘gh‘g'tﬂﬂs ’&F‘é%'gt follpwing dnterealators, such as amsacrine,
Chlda:tihbmﬁdmh,ﬁelmoﬂ{bﬂ:m, d&:fb@tﬂiidi@tadnﬁﬁ SilAriSicia 4l nfifdxantrone;
droa%prqgestegone C%Hroate roxypro est erone, and
JRUpPSplatons syoh pg At & and feyipo 5‘&% forazamplecr one,
testosterone propi onate; fluoxynesterone, and
estosterope. 10 Adrenal corticosteroids are
def %]gé TP 9RE E‘PQ‘F l%ﬂlr"%‘ﬂ&tm &yreEpERe- or
lhydrocorti sone. They are used because of their
antyizl mat. o fi as [l as the ablllt of
soyr?eh“‘t’g‘z‘%?‘?'s Btt‘%‘%é“?ﬁf"t%bﬁte progpefion pEpslelf pgids By A of twgasior
s y mbti'sslsms CEt'tmﬂelrug@ imhivivpeeiuttival of denxybbinudleddide @phosphates that

mﬁhf% r eg At W%ﬁ%bé g‘ﬁi’%&%‘ﬂt ?6%—7&“@5“&%& replisgtipg. Certain

h oﬂﬁbﬂ@mr@hmkarmalb@.lmfwmgﬁﬂﬁ)mﬁdmes and are incorporated in anabolic

2090 aS| ng hor no n nl S are_used

pr FL?%?’ME;& rea %?g"ST mﬁ&ﬁﬁf"ﬂf‘ ]E)%Aﬂt&@ instead of
m&lmuemalawq@mstpade acetate and goserel in acetate.

They prevent the biosynthesis of steroids in the

t estes.
Antimetabolites useful herein include, but are not limited to, folate antagonists such as

methotrexate and trimetrexate; pyrimidine antagonists, such as fluorouracil,

25 fluoredeoxyuridine, CB3717, azacitidine, cytarabine, and floxuridine; purine antagonists
include mercaptopurine, G-ﬂﬁoguanine, fludarabine, pentostatin; and ribonucleotide
reductase inhibitors inchide hydroxyurea.

Tubulin interactive agents act by binding to specific sites on tubulin, a protein that
30 polymerizes to form cellular microtubules. Microtubules are critical cell structure units.
When the interactive agents bind the protein, the cell can not form microtubules. Tubulin



20 Anti hornonal antigens include, for exanple,

anti estrogeni ¢ agents such as tanoxifen, antiandrogen
agents such as flutam de; and antiadrenal a

gggmof’?)??fﬁe and am noglutethimde. Furt herggg}éﬁf@%ﬁs%
i nclude the follow ng: hydroxyurea appears to act
primarily through 25 inhibition of the enzyne

ri bonucl eoti de reductase, and.ggparagi nase is an

enzyme which converts asparagine to nonfunctiona
aspartic acid and thus bl ocks protein synthesis in the

t urBteractVe@baty iaauﬁmraﬂmﬂ%&&mgﬁ%g azlfa?t{i@s agd paclitaxel (Taxol),

cisplatin, carboplatin, taxol (pac

f1 JOYFaTESi |, f1uxuridine, cyclophosphani de

i fosfam de, hexanet hyl nel am ne, estranusti ne,

m'CEF;) cin, and docetaxel. WO 2006/ 099681

PCT19 BEFBis @tscpiso usefyl ity phe tesptmenitof gancem endstumersy Bhey are used in

£ ompfnoikly Sikcep@bi8tinford andateGRudll§ deSbdiffofthanRalRources. Hormonal

t hera eutg% treatment according to the invention W
de SBTHE glude: butatrnoblimpted to.sstrogens, conivaated iestroigensand ethinyl estradiol

s pand HietylsGIbéste?él dhftitriahib A iddh&trSll F&ﬁm&&' ul ar
co und used, the condition being g&) r eat edl?gst he node
of

WIEFEOPOHPRAS: RedEoaivgrstarens, e magestioh andandrogens such
Co aptestosieromy, testoftérthl jRopionkeey fiiGyRdNbBhe b Bethi1ikssterone.

d;anner and anount as is conventionally practised.
ee, for exanple, Goodman and G I man, The

Phadrmalabnizbsabidbas derivel frbMeiaRRA Wlrefal cortido? 9hydfdePrtisone. They
Edition 1985?:@1%6 .speci fic %osag&éuu l'ised wll o
de B Y5 hsEanse ripklaspmatery benefifs ag el @s the bilitytof semedp inhibit
th ef:jwﬁbﬁieisioxlls m?eo ?aumm@ﬁmaﬁm mtles% éoﬁibﬂoﬁﬁﬂs Mdel [Buhre pot limited
we awn actors as indicated above. In general,
P PR A e s, SMeveBisglenr 0. 1

I57g to 2 g; typically from0.5 ng to 1 g; preferably
fr . to 20 . .The production of pharnaceutica
co%%“é%‘%'%ﬁ?‘?“éfg?ﬁng@?@mn 5 9F 8MedotopEYT5]satiag hormone
i gdl:ltmniStsrasa dsaih Eimarilethe nema dntarproﬁwigﬁglaﬂ. Yheak ﬁﬁﬁ?fﬁu}mﬂide
a he unds of .the J nyentjon or
come kit oo e R MR veRLipe P madiepnic! et e e,
conpounds") with one or nore pharmaceutically or
Vel e ' ace able carriers and/ or excipients,

20, B AbAF oSSR G Ble] s pdap pipbias grovien
c oyfitigrdrogen agentexutlads fntdntdd; e meindrenabhgebRisidh 26 &lioahé &Klde

W Rin nghﬂgé 20 ingredients in the fornul ati on and
nmust not be deleterious to the subject. The carrier or

Further agents include the following: hydroxyurea appears to act primarily through
inhibition of the enzyme ribonucleotide reductase, and asparaginase is an enzyme which

converts asparagine to nonfunctional aspartic acid and thus blocks protein synthesis in the
tumor.

Preferred chemotherapeutic agents are cisplatin, carboplatin, taxol (paclitaxel),
fluorouracil, fluxuridine, cyclophosphamide ifosfamide, hexamethylmelamine,
estramustine, mitomycin, and docetaxel,




excipient may be a solid or a liquid, or both, and is
preferably fornulated with the conpound as a

for exanple, a tablet, which may nt ai
#ﬂ%ﬁp% oto 59% by wei ght of the active c8§§65ﬁﬁ&”%P5
up to 100% by wei ght of the active conmpound. One or
nore active conmpounds may be incorporated in the
formul ati ons of the invention,,ghich 25 may be
prepared by any of the well known techni ques of
pharmacy consisting essentially of adm xing the
conponents, optionally including one or nore accessory

i ngredi ents. The fornul ati ons of the invention include
t hode amgintaas] age fop mopy edmpormdstof| formubet T which ibrequisdd i faotherapeutic

ex o
subcut aﬁte%g‘?hfng %@g?ﬁ]’g@g’%g@h 9%‘%%’? gléﬁgl: a n@fﬁmp bﬁfagt})rs, which include
i nttheasnesiie spplisaripn; themstier ofithe pattivulir compoundryseda thehamdition being

?DET/ AU2006longh;|5ead&.ﬂg%ﬁg+mvgﬁdﬂ g‘é’!@“‘\%ﬁ% /"ggl%gﬁaéim {pmpounds of

natierrlaghmay by edminjsteptd mreemennetiand amounéiands cansentiounllyrpiactised.

on C%Ed&gf
|SE%€ﬁ?r used. Formul atl on SU|tabﬁﬁ%?%%m%%grguﬁgQ%Ghﬁgmmna

adrte §7gh Editien, 1989). bEheoynecifindestge piilited ovilk tdependiupen the condition
SUGbing $reated, Gtﬁepﬁh{le %? th ?@Eﬁat fhe bhiftg 6P Qﬁﬁms?ﬁnoh 3k % ¢ well known

each cont al nlt%f? et'erm ne anount o
1§ o Agstnings, in ‘ﬂ’@mdﬂ generyy adailyalese pes patienbina bQ)m thtrraage of 0.1

susngetealgowcmﬁﬂo@a@m 1% preRiRBI 9%/ lu&ﬁbmg or as
an ol l-in-water or water-in-oil €mulsion’ Such
formul ati ons may be prepared by any suitable nethod

of TRk q:li'éﬂﬁ@t‘ifonWBf pRarmBCHEAE TofPSyitne Fo thePirbdtfléd %f' RE Gherapeutic

assogi ati active conpound and a suitable carrier

( widigatt ﬁﬂéﬁlﬁ@&h@eea?w A% typically peepated By e@g%m/of the compounds of the

15 ngivesticanfsr BfveRRh@thedatMerefertbd tIRNBE Rhotive B@mpounds") with one or
fornul ations of the invention are prepared by

unf5t ARG prutteinpriallyacesntable seriet padfer cXeipiseia g arc well
W khovwn inilgpind or finely divided solid carrier, or

both, and then, if necessary, shaping the resulting

m xture such as to forma unit dosage. For exanple, a

t althetarfi@ymize opﬁcﬁﬁs’éf ihcBptAbRITR iIRSEAR B B6ing Bothhtifg wild any other

2Doowder o ran cont ai ni ng %ge act.ive conpound,
op eI yg %108@1 deleledeys o th?g%uamterﬁ}@ cartier or
Co ryuisian eyt b&ahabﬁd Ry Rfid) o2 RS Gnd s %ﬁ&ﬁ?&tﬂﬁ Forflatddwith the
e free Wi ng,

a suitable nmachin the co nd. of t
5 o BShAGRRA 5 o HREOSE or il o BBlSh MSHrITA) SoRRBrom,PaK  '59% by
bi W_d'%ht/ of lthebacii esebimpotuie tbi ulﬂfiollkngnfug vﬁgﬂﬁd eftlhs tbwti‘va@@m ound. One or
actjve/di spersi ng agent(s). ets _be . .
o R BN Y Sl in B Farmalat o of s g gengen, which
25c ompp be drepared by enyest thé bl Rabwntedhinighésops p(ﬂaﬂ&iaejd Ednsisting essentially
of admixing the components, optionally including one or more accessory ingredients.

The formulations of the invention include those suitable for oral, rectal, optical, buccal (for
example, sublingual), parenteral (for example, subcutaneous, intramuscular, intradermal,
30 or intravenous) and transdermal administration, although the most suitable route in any



20 Fornmul ations suitable for buccal (sublingual)
adm ni stration include | ozenges conprising the active
3gﬁ§&g in a flavoured base, usually sucro;,E,l,m}?l)ﬁa“mm5
or tragacanth and pastilles conprising e
conpound in an inert base such as gelatin and glycerin
or sucrose and acacia. 25 Conpositions of the present
invention suitable for parentegpl adm nistration
conveniently conprise sterile aqueous preparations of
the active conpounds, which preparations are

Pr &fivn ke Yvill 39;%9&‘ bt th¥nhilrel 418 séveﬂg%f c%ﬁ\ﬁh%ﬂeﬁ@%ed and on the

reC| Ient. These preparations ar era
esqféheemmomar mw@oyndﬁmph@@glngm ni stration

nay al so be effected by 30 neans of subcutaneous,

i ntramuscul ar, or intradermal injection. Such

pr SloEPEatcamitele, for s \adminivhetion may be apssemniad ibydiseretq Wiitsgsuch s

$he ) Odd Byl M1 t & taBlbts Beabh L6rtMRing W f:r%&et&ﬁ‘lﬁicx%ount of the
2006/ 099681 PCT/ B0/ D00SoE - 31 reRder, ng the

r e SEHYS 9EPd: o %vasqe@?q Franulgsies; ssohubian er ushensien in an aqueous or

bl gRfaqlebheNiduith bfas’ i oiih-Halep BSwat&GH 1 S Bidn0 Shéformulations may
|nvent|on generall contain fromO. 1% to 60% w v of

actbe % aRyisuitablg mefhed of phasmagysvhich ingludes the enpf kyinging into

M /aBdobidiict e acthveR@Fnpbhl dn@ ASsufibld SdHi& (Which 't Bhtain one or more
@dm ni stratl on are preferabl %‘r presented as unit_dose

uSFGErD inetsdienty 9g sated above), by geperals therformplations pfythe ipyention are
aC kst 6 BANSHAI il Iimmxpmmgme@we&hpam with@llig8id or finely

for .exanpl.e, cocoa butter, and then shapj
 hyd g W&‘efrﬁfggﬂ‘r i e, R SRRRARY. ShARDEhe resuling tnixtute such as

C 0 P fiintal @t Aosagé. t P leRankys, althilit &y b PrEparedby &ﬁﬁpi’é%mhg or moulding
the skip preferably take the forn1of n 0|§h
cr EaPIVIHof cﬁ‘iﬂn‘%aﬁémﬂ’él e agtive, dfptio lYo‘i"!ﬂ? one or more

li:alrabcte@ioﬁjlr ingﬁmeﬂay Clmbﬁresba@ fizﬁle’lfmﬁaydﬁdpvﬂﬁfeh !bpeombﬁssmgi 1¥ea suitable
pO ‘gﬁﬁ&“@g’ ene CO ih %@ 0 Sﬂ‘ﬁgn CcO ]I.g%?él e|s9ptloul’ﬁ?ynuxed

pr et bﬂer,auﬂﬂﬁﬁlﬁﬂfeﬁ diluen al/of supfae &u&é’/dxtsl&rdih%m(sw Moulded

fo:ﬁ})g a%eg 5% %g%/o rf\é\/{s\}‘\{@bgf"ﬁn&é‘? ;}ﬁ% powgered compound

Fonmrhaﬁd@mﬁaﬁuwﬂ&hhebﬁﬂﬁ.transdernal adm ni stration
émy be presented as discrete patches adapted to
emain in intimte contact with the epiderms of the
r e Hopndationt ewitablefoobucal €diblingual) administration include lozenges comprising

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.
25
Compositions of the present invention suitable for parenteral administration conveniently
comprise sterile aqueous preparations of the active compounds, which preparations are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also be effected by
30 means of subcutaneous, intramuscular, or intradermal injection, Such preparations may

conveniently be prepared by admixing the compound with water or a glycine buffer and




period of tinme. Such patches suitably contain the
active conpound as an optionally 20 buffered aqueous

' f, for exanple, 0.1 Mto 0.2 Mco '
v%\n%#w?@g%gct to the said active conpound. DEFALIRkbHs
Fornmul ati ons suitable for transdernmal adm nistration
may al so be delivered by iontophoresis and typically
take the formof an optionallyspuffered aqueous
solution of the 25 active conmpound. Suitable
formul ations conprise citrate or Bis/Tris buffer (pH
6) renderigg iha ReslitiM@PdoRition BRri ARd AbBnit WM tlodd, 1Gefatte Mmulations
active_ ingredient, Formulations suitable for .
| niEFRng b (8 JoseiodaeReraCRputn o8 %) o 61 34T of eive sompound
t hendl aleBimBistededR b itk H10.1 MYTBRRALON or emul sion. The
i nhal ation spray conposition may further 30 conprise a
pharmaceutically acceptabl e propellant such as carbon
§li Bohfielativns Nuitabid) SorOpebiale adVilsRHG/ D9 Wo&rably presented as umit dose
PCT/ AU2006/ 000395 -32 The conpositions, of the ]
i nFBRROPRISHra 1057 RBY brobreptrrd by slePang theackive eprpreupd,with one or more
di ebaveytiorall patidecaiidrs, ffof BXxanPlEtcatos Butier)! BHRAS shaping the resulting
i ncarporating the actives can be prepared by adding
th osition to a food in the process of preparing
the food such as by being added to, adm xed into,

16° ed.. .conbi ned qr otherwi se added to a food stuff..

{%n%["%‘gﬂmgs Refpripesitions qu ’Glf‘EF&Pli“r&‘,? strfion|te the sl preferably take
t helieeform ofrstmimmf bredf, 1Gticay PedtelTBe S‘Eray,eai&ﬂstﬁi, _Bt't &t cﬁ[m@& that may
ang_mar,i.n ats; hever su s.nutritional, .
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15 e srebrde sosnstic kkimareame cream ice milk, low fat frozen
desserts, and non-dairy frozen desserts; yogurts; 10

soups; puddi ngs; bakery products; sal ad dressings; and

di Fermaniatiospsuitalils farwahsdasnal adiyinistation enay e p@aeitéttss discrete patches

bu 2r . sybstitute ot her fat. .cont.aini

s p%&eag’ggg.tg)%%ﬂ EoNBEEE CrgE i“gatﬂgl&edg’é‘f 1O gheg %Bw’ir&rfgg?l prolonged
ampennd efelimet dlich patdadsi snigably comtaih ribel active econfpotitdeas an optionally
2(F O L4 | r .of f Food . .
Forenied hilok3ohien 205 SBhmE, b8P 512 RLoSRRYatien with rospct o
cathetseidpetivdicbmppmdpar ed accordi ng to standard

practices. 15 Therapeutic nethods, uses and

conpositions may be for adm nistration to humans or
anFemmulationy oitabde cfonpizamsdermaln ddrdipiserstiane nayi wib sbeé sdetikered by

as i hRPforBRifaridsidaily Bk 3% 54 gfkn%%tionaﬂy buffered aqueous solution of the
25 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.

Formulations suitable for inhalation may be delivered as a spray composition in the form
of a solution, suspension or emulsion. The inhalation spray composition may further

30 comprise a pharmaceutically acceptable propellant such as carbon dioxide or nitrous oxide.




chi ckens, turkeys, ducks), |ivestock animals (such as
cattle, sheep, pigs and goats) and the |ike. 20 As
the term"treatnent” is to be

Sgwg&%roadest context. The term does not%%%&bﬁﬁbﬁﬂxs
necessarlly imply that an anlnal is treated until
total recovery. Accordingly, "treatnent" includes
anel i orati on of the synptons 04 severity of a
particul ar condition or preven %lng or otherw se
reducing the risk of developing a particular
co ek .
ey, opffositohelys, B BRARGR b ko to BARTRAAR § £ 3l o diotary
shcPRiement tfetab n Hl@thrmlbpla\eemwcommam theeactiivgsi et be prepared by

t f
S:rj)édga %% %l{rl&rg%euﬁ&gg?ﬁéﬁngo&ﬁw% carri eragbY being

IsmmuﬂwnbsamhéSGMMnmﬁutuﬁnnﬂmwwﬁwdtxaﬁmwumﬁﬂI&myﬂmﬁ

af 0 I
go ur?desn rag(f(’i %hgutrhg# ?hmgtgd mﬁoé%ggsﬁ%ﬁa%réo 'ﬂd@ﬁgﬂ dtulsified
ex dnﬁmemdsmalmscdlrh@tss devemzet pich en trwtritional lamages, sports beverages,

e

PCTheqse0neh eolpad 8nd sofirheesemncrepiashense. cud icottege wheese; frozen desserts
aC GHEH @ldes ide%hﬁc,low zsﬁ‘ae%ser@%hhgnﬂ%ﬁén%gﬁésu ; yogurts;

di l uents" I ncludes. "one nore t

18 y treeRsh uddingsy é?ah@rmred‘@@melaﬁ irepsings: aande dipsitand aspireads such as
acGRBbARIE, MRghvRl bYifs, W%&ﬁu@rmﬁa&tﬁé fﬁth@oﬁﬁgfmg sreads. The

can al so be co-admnistered with ot activ

natcerpesition: ip gdded do thet fopdrirnan amonat eplestedce dela*cec acslasiredrdose of the
Wi {eBmPBHithinl ta e chiliineSsRRY B nf‘ooﬁ rf@nﬂ%fa‘fibﬁse&nﬁﬁﬁﬂ mpounds of the
such as antibiotics, antifungals, antiinflammatorties,

or imyeptien gan e peadilyenssed awoadingtojstpadardpmeticenn conpri se

15wo or nore isoflavones or derivatives thereof in

co ination or synergistic mxture. The active

PRdiC dagthode.sesen and, gomprsitions ey et R peitpinistrpifeto; ygnans or

ag Qfinfalss Mich af SorRpaARGAH ddiflestid dniblal Yhdch a8 A add cats) birds (such as
plahgkggﬁﬁgg gatlon i nhi bitors such as aspirin
ant® uekntivestogk, aimals (sueh deefattls, shesp, gl and goats) end the
chaireel blockers such as verapam |, diltiazem and
&ifedipine; angi ot ensi n converting enzyne (ACE)

nhi bitors such as captopril and enalapril, and f3-

bl dekigedhedsif, thetermd regaanakab to becdoRsifaddin itsdPdhdest context. The term
Ia etalq The. co quS can lso b admnistered jn

PSRt NS Ee ST £ AR BRE) asnfafra [APGQ¥eryy Apcordingly,

as "treampent @moludes amelioration of the symptoms or severity of a particular condition or

preventing or otherwise reducing the risk of developing a particular condition.
25
A "pharmaceutically acceptable carrier, excipient, auxiliary and/or diluent" as used herein
should be taken to include any carrier, excipient, auxiliary or diluent that is considered
useful in preparing a pharmaceutical composition, Such carriers, excipients, auxiliaries or
diluents will be generally safe, non-toxic and neither biologically nor otherwise
30 undesirable. The term also includes carriers, excipients, auxiliaries or diluents that are

acceptable for veterinary use as well as human pharmaceutical use. As used herein the



15 i ndonet hacin, aspirin, fenoprofen, nefenam c acid,
flufenam c acid and sulindac. The conpounds can al so
inistered with corticosteroids or an J . '
3@%%g§§g§%fran. Compounds of fornula (1) Sg@k%pgﬁggkﬁw
particularly suitable for co-adm nistration with other
anti-cancer drugs such as gentitabi ne, doxorubi cin,
cisplatin, paclitaxol and/or 283dehydroequol (DHE).
This may result in inproved effects in the treatnent
in conparison to when only one of the nedicanments is

e MDAy §armbbéuticAlysEpiAbR lohrfibls Ok cipRMits e itiaitY dh@BE@HRnS includes
sequential . Sjnultapeous adm nistration nmay be
ef fEELEGT Byrethan e Ahsurh@ebsiersy in the same unit dose,

in individual and 25 discrete unit doses

or
adm,qr%i stered at the sanme qr simlar tine. Sequenti al
ad

i2HYefoPpRundRy Pharmacputically gpqeatablg derivatives nsefirugy pr salts thereof

5 [iafi Alsb YbeVéol ddniir@steted Vit otRd RERImMBNAS HaPdb GRt inklaliC®E desired
of tEe first or initial actjve agent to be current L
Wh 19T 0T BB ipatgrials that, supplement Higedgsirpd; action, such as antibiotics,
adnantifubgeds, @tiinRGRAKLRS| dr AMAOTA o%mﬁéi[ﬁdﬁ.atl'hé! 8cti¥e agent can comprise
syr}t%r gl stic effect is desired. 30 The invention is

f urREF MPErdEqtiapengs of qerivativeetheneedin combingtion or syngrgigic mixture. The

Noreclivendoiipognde @i ke be afbinRQARl WAPHRA lowering agents such as probucol
1ECT/ AU2006/ 000395 . - 34- EXAMPLES Condensat)on )
e £8¢ BisRunIC acig; platclet aggragafipn miybitps) segh aspie: Rthompptic agents
O lsu¢h ds courhdin; celvimRhannéf blockeMsubly hs f&gﬂhﬂj dAffazenf} And nifedipine;
4- met hoxy etic acid .3 g .

g) .and 3. heny (92 were.

dr i*BHOBTR consswiag o dﬂ‘&@ﬁ.lﬂ%r%wb 28 F nr@ @nd pralagyil, and -
et fbérgcatre s@aﬁ@? Fsko)pkauma eetisidlol} @nd Ndbe@R.i dBhel & 5 can also be
round. bottom fl ask and the mxture was, stirred under ,

i R T, on BBt W Bobtetiodh entmpptoriph sieh 58 ibuprofe,
ISoIindOhmﬂlaviﬂ,sTspi_'ml Esslojrofen Omafichamilp atid} ﬂiliilenaixﬁd‘. géid hgw lsilindac. The
and .t resul ti recipi t.ate was c. ected an

o SRt Bl B s R e i8G5 R of285¢ such es zofran,
1- (2, 4-di hydr oxy- 3- .

Compounds of formula (I) seem to be particulatly suitable for co-administration with other

anti-cancer drugs such as gemcitabine, doxorubicin, cisplatin, paclitaxol and/or
20  dehydroequol (DHE). This may result in improved effects in the treatment in comparison
to when only one of the medicaments is employed.

The co-administration may be simultaneous or sequential. Simultaneous administration
may be effected by the compounds being in the same unit dose, or in individual and

25 discrete unit doses administered at the same or similar time. Sequential administration
may be in any order as required and typically will require an ongoing physiological effect
of the first or initial active agent to be current when the second or later active agent is
administered, especially where a cumulative or synergistic eﬁ’ect is desired.

30  The invention is further described with reference to the following non-limiting examples.



met hyl phenyl ) - 2- (3, 4- di net hoxyphenyl ) - et hanone as a
brown solid (93 g, 65%. 15 Exanple 1.2 HO OH HO Owe
+.Q.1 / -1/ Ov W OOWw In a si
F%b gﬁp 2 1.1 above, resorcinol and 3,4-ng?ng§%ﬁ§ﬂ§%w
acetic acid were dried then reacted in the presence
of boron trifluoride diethyl etherate to afford 1 20
(2, 4-di hydr oxyphenyl) - 2- (3, 4- dggret hoxyphenyl ) et hanone.
O her condensation products are obtainable from using
the appropriately substituted precursor conpounds.
CycexAMPI®S Reactions 25 Exanple 2.1 WO 20061099681
PCTI AU2006/ 000395 -35 M M HOL OHHO O/ Ow Ow
OOw O / QOw

1- (Cordie/SufinR005ms- et hyl - phenyl ) - 2- (3, 4- di met hoxy- phe
nyl ) - et hanone .9 g) dissolved 5 in DW (140 ni,
dried over MgS™ for 15 mn) was placed under a

pi tEsagfle B NOsphere. Distilled boron trifluoride

di et hyl etherate was added (140 nlL) over 40 mn to the
stirred jg@lution at roomtenperature, A spi

met hagesu fbg%i sl oride {750me) i n DWP
- )

added a Love
m xt ure ged™to Oa y

heated to reflux for 80 mn was nonitor edgby
HPLC after which it was then left to cool to room
tenperature. The dark brown sol ution was poured into

col j;aor ousl| iJyr ter X, .1250, .
porzgt}dgtégl) . s‘%’%ﬁ‘ X?ZS% g T@%%%E'gﬂ’fy&ﬁ%b acefi¢ pal 3 g)ygere dried over
y e|PeOsfos 8 days. Beeai wifluaridediiahil ethéfag (350 inll) wasdde@ e el solids in a
l(;é\"r :rg\g:ﬂgﬁélrp 3&%{ %%Ltgee %E)ﬁgu-e % ];{iILetdrtgltclérol{l)frogm %dti%le-atl%gvygsim"c for
di 160 sy “Th@bbation Wall yeb1e i RBofblbReratGhi! 12 MofirsOfAE 1BS resulting
a )fj?éclp%We %v%ls !:oql t2d4 ém% vga’she%gwﬁli an e'zza):(c%sngtl \satezr tg afford 1-(2,4-dihydroxy-3-
methylphenyl)-2-(3,4-dimethoxyphenyl)-cthanone as a brown solid (93 g, 65%).

15 Example 1,2

HO. o HO OMe HO OH
\© + m > ‘/\r\‘:OMe
OMe O
© OMe
In a similar manner to Example 1.1 above, resorcinol and 3,4-methoxyphenyl acetic acid
were dried then reacted in the presence of boron trifluoride diethyl etherate to afford 1-

20 (2,4-dihydroxyphenyl)-2-(3,4-dimethoxyphenyl)ethanone.  Other condensation products
are obtainable from using the appropriately substituted precursor compounds.

Cyclisation Reactions

25 Example 2.1



HOOHHO OOw O 0 OV OOW 20 In a simlar
manner to Exanple 2.1 above,

% Lhydr oxyphenyl) - 2- (3, 4- di net hoxy-
éﬁé%o)? fijé-;léétihanone di ssol ved in DVF had added ngergﬁWMS%
trifluoride diethyl etherate followed by
nmet hanesul fonyl chloride in DMF. Addition of water to
the reaction m xture afforded-35-
3- (3, 4-di met hoxyphenyl ) - 7- hydr oxychr onen- 4- one. 25 WO
20061099681 PCT/ AU2006/ 000395 -36- Acetvl ation
Reactions Exanple 3.1 M M HOL OAcOOOW -"" 1 [/
(SOvw Oaggge OI / OW 5 ,
3- (3, 4- Dnet oxb-l_phenyl )-7- hydroxy-ébmst

eyI Bhr onmen-4-o0

ne (94. BS suspended in aceti ahyRr e (450
mL) under 8 at nppgher e—Pyrid 230 L) \Wagme
added and m xture was heat®d

A
1

for | hour. The pot W g%ed overni ght at O 18€_t# oM
produce a crystalline so within the reaction e
m xture. This was filtered and the 10 solid was washed

W t af] _alt ) iyt ot € 0) .

| 0Btk S he ol A el Shely2Mlbible 629 o) dissolved
31 R (40, liod-gvgs MgSDi foe 15 pfin)cvas Placedbuwidbch wiiegen atmosphere,
dri : i j i i @l . .
O SRR RIR itorigD ARUQFENHE Wl addd 1404 quer 40 min to the stirred
onesolulign 7t rpomgomperature; My/FRIVHOIDCIE 3yethagesplfaay] chlorid(75 mL) in DMF

1590 ol e G 2 Byl B8l Sgne

1. @ yellog ®lawp. The ishactigh was heated 1tp) refluxsfos 80 min and was monitored by
10 HPLC after which it was then left to cool to room temperature.

The dark brown solution was poured into cold, vigorously stirred water (3 x 1250 mL

portions). Overnight (with continued stirring) the yellow solid precipitated out. The solid

was washed with water and collected by filtration. The solid was dried to yield 3-(3,4-
15 dimethoxy-phenyl)-7-hydroxy-8-methyl-chromen-4-one as a yellow solid (94.8 g, 99%).

Example 2,2

HO OH
O OMe
9

OMe

20
In a similar manner to Example 2.1 above, 1-(2,4-dihydroxyphenyl)-2-(3,4-dimethoxy-
phenyl)-ethanone dissolved in DMF had added boron trifluoride diethyl etherate followed
by methanesulfonyl chloride in DMF, Addition of water to the reaction mixture afforded
3-(3,4-dimethoxyphenyl)-7-hydroxychromen-4-one.

25




Hz, ArN), 7.22 (d, 1H, J 1.9 Hz, H8), 8.07 (s, 1H,

H2) 8.33 (d, 2H, J 8.6 Hz, ArH). Exanple 3.2 HO AcO O
| woWboshodssd OV 0 1/ OV O 1 / OV 20 In gupidihdsidboses

manner to Exanpl e 3.1 above,

3- (3, 4-di net hoxyphenyl ) - 7- hydr oxychr omen-4- one (1.7

g) was reacted with acetic anhydride (10 m) and

pyridine (1.9 m) to give 7- i

acet oxy- 3- (3, 4-di net hoxyphenyl%chronen-4-one as

colourless prisms (1. 44 g, 74% . WD 2006/ 099681

PCT, 06 009395 -37 "HNWR (CDO 3): 8 2.36 (s, 3H,

m&%@—ﬂd 3.93 (each s, 3H, OCH3), 6.93 (d,

1H, J 8.3 Hz, ArH), 7.06 (dd, 1H, J 1.9 Hz 8.3 Hz,

Ar 7]3?(d IH J 1.9 Hz, H3), 7.20 (m IH ArH),
?1‘"{“ }—| J 1.9 Hz, ArH), 8.00 (s, 1H H2), 8.33

(d 1H, J 8MeHz ArH) 5 Hydrogenati on actions

Exanpl eH@ e, AcO L O AcO O | ARk Owve
CH/ Ow na|1L 3NrounthI_t.orred

flask, 7-a Zxd-HIMBet hoxypheny | OMe
met hyl chrorren 4 one.9 g) and Pd/ Al 203 (& 8 re
suspended in absol uteeroseol (560 nlL). Hydr ogeir" waéMe

5ntroduced to the systemfor 42 h until the reaction
ete. The reaction m xture was separated by

fi |3rﬁ34r1Pm¢tWHh@@D17tlwdmm§ -mgthylebprmegefsone, @88 gvas ﬁuspended in
VaciQictah e (40 Wi t\ﬁde?‘aln'itﬂ)gmhtﬁﬁsﬂ@% Biiidife Q4RI iveRadded and

on a high- vacuum [i'ne 15 yi e

7- dbeteakipy-roixtue @gﬁf@ﬁtyfoy gBQ%tWIRS’h MaRgppled gyemight at
as -85 W pibcucOh c&staxm@md vht'hﬁﬁﬁe FeS QR rixthR; T8isGvas Fitebed and the

his m xt'ure was used I n next step w thout any

19 urselid was washed M@hﬂhmﬁiﬁaﬁpﬁaﬁsddlmhwmr EORmR) G‘CD@!?@ brogn solid.
2. Ruthé wahbng Gd) ethefioB prolisoed 3Hwhitd Eridiiline 140 TR was dried

overnight in a desiccator to yield 7-acetoxy-3-(3,4-dimethoxyphenyl)-8-methylchromen-4-

one (44.7 g, 42%).

'H NMR (CDCl): 6 2.32 (s, 3H, CH3), 2.39 (s, 3H, OCOCH;), 3.92 and 3.93 (each s, 3H,
15 OCHs), 6.93 (d, 1H, J 8.3 Hz, ArH), 7.06 (dd, 1H,J 1.9 Hz 8.3 Hz, ArH), 7.13 (d, 1H, ] 8.6

Hz, ArH}), 7.22 (d, 1H, J 1.9 Hz, H8), 8.07 (s, 1H, H2), 8.33 (d, 2H, J 8.6 Hz, ArH).

Example 3.2
HO

20
In a similar manner to Example 3.1 above, 3-(3,4-dimethoxyphenyl)-7-hydroxychromen-4-
one (1.7 g) was reacted with acetic anhydride (10 ml) and pyridine (1.9 ml) to give 7-
acetoxy-3-(3,4-dimethoxyphenyl)chromen-4-one as colourless prisms (1.44 g, 74%).




1H, H3), 3.84 and 3.86 (each s, 3H OCH3), 4.24 (dd,

1H, H2a); 4.39 (dd, 1H, H2b), 4.91 20 (d, 1H, J 7.9
6.50-6.90 (m 4H, ArH), 7.32 (d,

%? P s-i somer: 1H NMR (CDCI3): 8 2.03 s,"%@f’zm’m

CH3), 2.32 (s, 3H 0OCOCH3), 3.30 (dt, 1H, H3), 3.86

and 3.87 (each s, 3H OCH3), 4.31 (ddd, 1H, H2a); 4.54

(dd, 1H, H2b, 4.78 (bd, 1H, H#_, 6.50-6.90 (m 4H,

ArH), 7.32 (d, 1H, J 8.3 Hz, H5). 25 Exanple 4.2 WO

2006/ 099681 PCT/ AU2006/ 000395 -38 ACOO AcOI / O [/

{ ot]@ﬁ&%ﬂ% § 256 B804z sl 33334 5251, BES! 6.93 @,
7- aldBU GRYHA ArH), 4:08i (31 HDX ¥ SITers3 HePAGHER 1610, 1 1.2 Ha, H8), 7.20

D) Gl RS0 56O 1R A, SHOTETetha) B3RS £ e A

systemfor 55 h until the reaction was conpl ete.

ilLr tioq.a eyaporation gave a cis- and
r 7 el € ans

7-acet oxy3- (3, 4-di net hoxyphenyl ) chroman- 4-ol (1.4 g,
10% Th‘g? m xture was used in the next step w thout
any Tl h purification. trans-isonmer: 1H NWR

(CDC13): S 2Me9 (s, 3H, OCOCH3), 3.14 (die

Hz, J 7A80._14A 0..J 8.7 Hz, H3), 3.80ane

s, 3H e@ H Hea): 4. 35

4.93 (d, N g 9Me 6. 66- 6. 87 (M OMe
7.49 (d, 1H, J 847 ). cis-isoner:

(CDCI 3): 6 2.29 Ps, 3¢ omers), 3.30 (dt, IH
3.87 and 3.88 (each s, 3H, OCH3), 4.31 (ddd, in,
H2a): 4.56 (dd, 1H, H2b), 4.75 (d, 1H, J 2.64 Hz, H4),

16. 66 & tl 3NLidund+béttotetihydrdgdhationfask Hepoetdky6(36-dinethoxyphenyl)-8-

o v Rk 7 bRy @y A et
(560 mL). Hydrogen was introduced to the system for 42 h until the reaction was
complete. The reaction mixture was separated by filtration with Celite. The solvent was
removed in vacuo to give a white solid which was dried overnight on a high-vacuum line

15 yielding 7-acetoxy3-(3,4-dimethoxyphenyl)-8-methylchroman-4-ol as a mixture of cis- and
trans-isomers (9.56 g, 68%). This mixture was used in the next step without any further
purification.
trans-isomer: 'H NMR (CDCL): & 2.02 (s, 3H, CHj), 2.32 (s, 3H, OCOCH3), 3.10 (ddd,
1H, H3), 3.84 and 3.86 (each s, 3H, OCHj;), 4.24 (dd, IH, H2a); 4.39 (dd, 1H, H2b), 4.91

20 (4, 1H, ] 7.9 Hz, 144), 6.50-6.90 (m, 4H, ArH), 7.32 (4, 1H, J 8.7 Hz, HS).
cis-isomer: 'H NMR (CDCIy): & 2.03 (s, 3H, CH3), 2.32 (s, 3H, OCOCHs), 3.30 (dt, 1H,
H3), 3.86 and 3.87 (each s, 3H, OCHj), 4.31 (ddd, 1H, H2a); 4.54 (dd, 1H, H2b, 4.78 (bd,
1H, H4), 6.50-6.90 (m, 4H, ArH), 7.32 (d, 1H, J 8.3 Hz, HS).

25 Example 4.2




AcOOACOOQOW / OW -- / ~ OHOw O AcO O M MO
Ove 20 WO 2006/ 099681 PCT/ AU20061000395 -39- Met hod
;‘wggtéotsfoo?;sls (3, 4-di net hoxyphenyl ) - 8- net hyl chPng'r’i‘%ﬁMﬁ’P%oﬁ”
(1.08 g) was dissolved in dichloronethane (4 nL) and
dried over potassium carbonate. The reaction m xture
was cooled to -78C (acetone L3glty ice bath) for 10

m nut es. Phosphorus pentoxide (0.563 g) 5 was added

and the reaction was stoppered and kept at -78C for 6
hours t he® @q oquenched
usi ng sodi u drqen car bonat e _sol uti o '

W v) which Cefoeg-thexea@Meon ni xture \ cOMe
m xture was ri nsd |a separati ng funnel and P

di chl or onet hane Tayer~wa%ome!l | ected. The aqu%'dus VehMe
was extracted using nore dichloronethane (-20 nlL).

The di chl oronet hane | ayer was reduced 10 on a Rotovap

' landnfaomeler mlalpm ot Exa?le d. Ilo ﬁ%etmmm-ﬂﬂﬁtﬂbgﬁihefg%%mgnMne
| 1 SSOl ve nt_an Su ecte
t ortgg Igzrm chrplggr:a{ oglrggf)'ﬁy g" 51?52 ethanol (200 "{L) and hydrogen
3i oTee dricndpeddatnahd systeghfor SStlr ontiuhe Wabtbn Wadi dosiploRg) bﬂmon and
TL CeLoxy. 14,15 thoxy
@vap'E Paﬁo,? gmuacﬁo%gﬁrgny ia BERtoRYS P{g'f' ﬂ“"é‘?‘lﬁ&n"h“’man'

(f-ql| (12‘ g) 100%). This mixture was used in the next step without any further
6b, plifich6h. 16b-t et r ahydr onapht ho[l 2-gj chrysene (2-Ac)
vvas i sol ated (580 ng, 52% . 15 'H NWR (CDC13); 8 1.86

(s fragisomapsz) H MMBICDEL): 3. 290539, GCAGH)S3.18 dQ@p@lﬂ Hz, J 7.9

B2 'i‘ficf_')%f? }g??g),%ﬁfzssg( ﬁix (gfj, 8@&,) 422'5@ 1H3H§3) 435 (dd, IH,

3. §7b). 4931, (lHaI:h9 &z, BA), 6655618 (m, ) Arily] d-49id,3H21 ir'fz H»JHS)

10c,§ &ﬂg""; s F@%{:gcﬁa %ﬁ&%(s,_éﬁ' ca:ﬁaﬁ), 33% gdt(gg H3j 33874and 3.88

Hz (cagh 3 GH2ORH3), 413 (dddttn), H28); 386 (dl, lﬂllﬂﬂb), D78 dﬁﬁ%} 2.44 ¥z, H),
A bl (&, 18,05 Pl Ve P, 8, Des-Os70m, STt Al A 750 (31, .183Hz,ArH)

15

Dimerisation Reactions

Example 5.1
Me
AcO o
O OMe
OH O

OMe

. O OMe
OMe
AcO (@] O

MeG OMe

O




20 (d, IH J 8.6 Hz, ArH). 13C NMR (CDC13): 6 9.2, 9.3
(CH3), 20.6, 20.7 (CH3), 32.9 (CH), 36.6 (CH), 42.9

“’f’%@?’,@"o (aliphatic C), 55.7, 56.0, 56. %?E,E‘%i‘%i’!"{??”

10

15

20

25

30

70.0 (CH2), 72.8 (CH), 108.4, 11

112.2, 113.8, 113.9, 120.2, 123.3, 125.7 (Ar CH, 1

18.5, 118.9, 120.5, 121.9, 128.7, 129.2, 138.4,

(ArC), 147.9, 148.0, 148.1, _%gg. 2, 148.3, 148.9,

153.5, 154.2 (ArCQ), 169.2, 9.3 (COOCH3). A.,,,,,

285 m (s 14,310). u,,," 2932, 1759, 1597, 25 1516,

1428,2 4368, 1217, 1093, 1024, 912, 805, 729, 587 cm'.

Found: (HRESMS) m z 703.254039; C40H400loNa requires

nT-2cqtog-> G Bdmethonyiheey B -melylchomat-4rob od t0Bog) wes sdibsslved in
o 1 y .

BBkl QSR B0 0TIl SR PRATBAL) B ve

aveetedte - 78E (adetame hdryricd bath)for 16 mintes . PMBPIROGG0108iE8 0.563 2)

P - 40, Tabl 1:. R ' | f .
7 A S P im0 P B LA A PO 8h st
mreiC eerpig2 Jbwanghehkfl usthpsidiutil hykdoopemearbdddSolution (20 mL, 5 %
' l.Qr m). 1.1.0037,Q.5387%2,.4 .2 1.0156. .
o8 i1 BB B ion ifnft ] gy ) g AP Bnsed into o
Gieparitingofundeh and: the raichtbreethanp ddyas wau collested 0 The equeenss layer was
' - Al fl asks, Th
bt 45 RT3 B 0 gl e
tdemRejaenpainé formsd agurplecdiidionck pdr agibe highvhometline. The solid was
SEive® il Zpdit. at *gletiba M COnERH!S BllohdlSerk BRC UBR  (60:40)

m Xt ure ' e reacti ons were
t dighierprapthang /tlightpetrofpamavitngotitoning by A€ t e product 4,9-diacetoxy-

T SO AT ARSI S BitenF1 PYRREIT I AHET
ottt 13p.dphetehahydranaphghol lidrg]chrystme EdAcN was iRdetod €560 mgd52¥hle
| SENTHE CORTREL B B, @2 ot 0 Reff 238 (£ 008 230
cHL AIRQREIG7) ab Y (dud Biig1z, 60140z, tHcCH) BAGH, a2 Hz,| 1y H), 3.74,
PEH S0 S, Saeher P 185, SHEERRSIIcY, 256 1
ESERPI58 (8.7211.3 Hz, CHa'), 4.77 (d, J 11.3 Hz, CHb'), 4.88 (dd, J 3.4 Hz, J 10.2 Hz,
1H, CHb), 6.30 (d, 1H, J 8.7 Hz, 1H, ArH), 6.46-6.8 (m, 6H, ArH), 6.93 (s, 1H, ArH), 7.13
(d, 1H, J 8.6 Hz, ArH). C NMR (CDCl3); 8 9.2, 9.3 (CHs), 20.6, 20.7 (CH3), 32.9 (CH),
36.6 (CH), 42.9 (CH), 47.0 (aliphatic C), 55.7, 56.0, 56.2, 56.3 (OCHs), 70.0 (CHy), 72.8
(CH), 108.4,111.2, 111.3, 112,2, 113.8, 113.9, 120.2, 123.3, 125.7 (Ar CH), 118.5, 118.9,
120.5, 121.9, 128.7, 129.2, 138.4, (ArC), 147.9, 148.0, 148.1, 148.2, 148.3, 148.9, 153.5,
154.2 (AIC), 169.2, 169.3 (COOCH;). Amex 285 nm (€ 14,310). vmey 2932, 1759, 1597,
1516, 1428, 1368, 1217, 1093, 1024, 912, 805, 729, 587 cm™’. Found: (HRESMS) m/z
703.254039; C4gHs9O10Na requires m/z 703.251343,

Method B
Four 20 mL reaction vessels were set up according to Table 1 below by combining the two

solids and cooling them to -78°C in an acetone / dry ice bath for 10 minutes.



AcOO AcOOOWw -- ~ | ~Ow O Ow W AcO O MO W
In a simlar manner to Method A of Exanple 5.1,

7-acet oxy- 3- (3, 4-di net hoxyphenyl) chroman-4-0l in
W8 2895 et hane was treated with phosphorLrgTb%H?%’)Q?oagé
to afford 4,9- 20

di acet oxy- 14 15- di et hoxy- 12a- (3' 4' - di met hoxyphenyl) -
2,11-di oxa- (I H 12H)

6b, 6¢c, 12a, 16b- tetrahydronapht ho[l 2- g]chrysene (1-Ac)
(549% . WO 2006/ 099681 PCT/ AU2006/ 000395 -41 'H NWR

Crshs .
M) ROt e Sy

12.5 Hz, 1H, CH), 3.7@onomesf.08a@dICM. 89 (each s, 3H,
OCH3), 3.95 (dd, J 3.4 Hz, J 10.9 Hz, 1H, CHa), 4.23
( 14— CH) 4 50 (d 11 3 H7 CHa'), 4.73 (d. 11.3

n

ﬂ%ﬁ_, ,%ﬁ 3 4 HAP05()9 Hz |1 BichlrmnethgnaEl)
F 12 cli937 7 817 Hy, 8538 ArH) .| 6.46 (d4 J

HZ e ArOISE 62 |(d, J 04833y, 1H| AH), 4
Fsﬁq (m 419094 Ar L)l 67904490 J 9.1 [z, 1H, A H) .
A 718 718301 1H [ArH), 6698 (s, 1H, ArH), 4.24
1H, J 9.0 Hz, ArH). 13CN|\/R(CD013) 6 21.5, 21.6

S Eﬂﬁ%ﬁoﬁgﬁ% érg@%eégwg%&g_grg@ag T wag g‘u@;% &:ﬂé’f: ane} eddgd slowly to

(t@:.@ns 8.7 Tho reactiem) mixthgB . were kebi 61, -78"(311])668’ holis, then ddeAcked using

6 1
is%gluﬁl: h s ef carﬂo%Qtf%mﬁ& (?fﬁ §1L %%/i yév) 1<:JL14C§1(1§§d g;el)zfgacgon mixture
118 Pukble. By mactippswere combingd adds gandferrté 9o 8 stpuraling fifumel and the
0 77250 2993 2833
ﬁ%rm?éeaﬁrﬁlége? 61}%“3’1 60%91%%1 @4)25‘4?“%%%&“3’“ 1%8fg PXdstrg  using
‘S’iomfmth@e (1397L). §ibe dichlommertage laporivas Fauced: on(aHRESME)nd the
. 675, 220045,
l’fés!dlﬁ ﬁn&ﬁ%?&gle SoBP Bﬁ&%%ﬁxaefnﬁ%* rvg%l-l%z ]’z% ﬁ;g Wi, then

15 Deacet yI a n Reactions
subjected to Column chromatography using (60: 40) dichloromethane / light petroleum.

- The diacetoxy dimer was successfully isolated from the latter fractions (1085 mg, 26%).

et
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15 Example 5.2

Aco o AcO 0 O
O O OMe ————» ‘O OMe
OMe °
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In a similar manner to Method A of Example 5.1, 7-acetoxy-3-(3,4-dimethoxyphenyl)
chroman-4-ol in dichloromethane was treated with phosphorus pentoxide to afford 4,9-

20  diacetoxy-14,15-dimethoxy-12a-(3 '/4'-dimethoxyphenyl)-2,11-dioxa-(1H,12H)-
6b,6¢,12a,1 6b-tetrahydronaphtho[1,2-g]chrysene (1-Ac) (54%).




AcO 4e, HOOOw OV AcOHO O Me MO Me MO OV 20
4, 9-Di acet oxy- 14, 15-di met hoxy-12a-(3', 4' - di net hoxyphen

[ ) - di met hyl -2, 11-di oxa- (1 H,
v%zz}lﬂﬁ?og%?%c 12a, 16b-t et r ahydr onapht ho[ 1, 2- gqccwlg;g(gﬁgows
(150 ng) was dissolved in nethanol (4 m). Potassium
hydr oxi de solution (I M aqueous) was added dropwi se to
the reaction until the pH was approxi mately 11. The
reaction was stirred for 90 mMi'nutes-at room
tenperature. The solution was neutralised with acetic

R ahts DO W, TS, 2 P OGS g v
wﬁ”% med:ﬁj @gs@d :ﬁ@zsmdﬁg@ﬁm TRGT§4ABR0 054 DEAA5IH - ACH;),
I denti

3,950 e Ty 102 s T Hy in 623 (51 3 T 449 (87 M il SRR 473

%b)n 3Hz,CHb'),48 (dd, J 3.4 Hz, 109Hz, 1H, CHb), 6.36 (dd, 1H, J2.6Hz, J8.7He,
I et

B N P s

(A@ﬁ?%%( d 911 ﬁé 15 Aiﬁﬁﬁ 8@(@)1 8. '/2H£,QH( ArH36191 GHBY, AH)0R24 (d,

N 190 oo e ehouy .S 2T B, 3 ek, 43
%ﬁ? £3 Qfolflel c)Js6h, 3o, 3"'56435619((%1515,, 70154(0}@161‘)3 2 (CH3, 108.7,

d
11mo7 tj}qa{i)l ,411@@(&, 4134 1@{.118 199 5[2694%32& 139" (%ﬂﬁ{%%s 128.8,
10 31'3'8 4%*842 148%, $$séCid9 3J158:141303, 155, sl,Qsas H%0.71169.8 (BHB) Ama: 284

T

m{a 1(8630992 :5(7735@ pm@wﬁ%as Kf‘ﬁ) tély, 1&6%?%&4@&4 1368,

ﬁfzh% 1269 7194&(11191 13277 gbiz,, Smthl&nH) Foﬁmﬂ?(HRESMBD-Im/z\ﬁH)Zl%SS
1H ArH). Exanple 6.2 AcO O HO

@3@% |oNPqum€%n/ é’l(?ezzoﬁ‘*ﬁ OVt AcOO HO O MeO OWe

MeO OVe 15

15  Deacetylation Reactions

Example 6.1

OMe
MeQ

20  4,9-Diacetoxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-3,1 0-dimethyl-2,11-dioxa-
(1H,12H)-6b,6¢,12a,16b-tetrahydronaphtho[1,2-g]chrysene (150 mg) was dissolved in
methano! (4 ml). Potassium hydroxide solution (IM aqueous) was added dropwise to the
reaction until the pH was approximately 11. The reaction was stirred for 90 minutes at
room temperature, The solution was neutralised with acetic acid (1M aqueous) and poured

25 into stirred water (500 mi). The resulting precipitate was filtered and dried yielding a




I m dazol e (550 ng) was added to a suspensi on of
4, 9-di acet oxy- 14, 15-di nmet hoxy- 12a-

4 - di met hoxyphenyl ) -2, 11-di oxa- (1H, 12 ,
“&%{99 0(g‘t)ﬁgghydronapht ho[l, 2- g]chrysene (23???8‘?“%(3?%’"%‘%95
absol ute ethanol (8 m) and the m xture was refl uxed
for 45 mn under argon. The sol ution was concentrated
under reduced pressure and thg product was 20
preci pitated by addition of di“stilled water (10 m).
The m xture was |eft overnlght in the fridge and

l : : 1 AY_ 33
o BAERRTSE ST o ratupiny o simapony (g gl
y|3)10 d1methy1 2,11-dioxa-(1H,12H)-6b,6c,12a,16b-tetrahydronaphtho[1,2-g]chrysene  (2)
i%n% Z (1 H, 12H) - 6b, 6C, 12a, 16b-t et r ahydr onapht ho[ 1,
2-9 ryséne (1) as a white solid (100 ng, 50%. 'H
N Wb), 8 1348 3HdCH;),)2. 80 @, 3, CH}), B D2 3dtHIA,5 HElJ 1CH)Hz, 1H,

5 3(:%@ {8 @l b %Ws 3.4 3%3 57 Gish; %’O@ii% 94 (dd, 732

ChHz) Jmsm (E, CHb, 4¢Frl)($, 1H40H5 4.40(bs3, IJH,(‘SH]-ESGQHBJ 11.3 Hz, 1H,

40%1%\9%5 TSI P AendBob By sdad vy g 023,

6 CH®), (&, (dLHS.7JH2 16, WzH), §.43.(3, H.7 H]zHlHAAHH) 66524 J(Xi? Hz, 1H,

S o I M st v

10AHH)1H6\1'H2(d J 83 H, IH AH, 6.78 (d, J
1H ArH), 6.93 (s, 1H ArH), 7.09 (d, J 9.0 He, 1H
ArH), 7.11 (s, 1H OH), 7.70 (s, 1H, OH). 13C NMR
(CDClS) 6 33.7 (CH), 36.2 (CH), 5 41.7 (CH), 47.2
c C) 55.0, 55.1, 55.3, 55.5 (OCH3), 69.4
'f (SH2), 102.9 (CH), 103 2 (CH), 107.8

,_) _ 7

109.0 (CH), 111. K

113 4 (ArQ), 120. 4 '
(CH), .]q""glzg 4, 139.0, PMe
mm (a 1 77 30Ma3) . v, 33 180Me
1516, 6, 1024, 834, 10
(HRE% B[/ 72, C34H32()5Na reqw res

591. 198918. The r atgmeanal ogous di neric conpodind¥{me
were prepared b¥ePhe above methods utilisi ng MeO
15 correspondi ngly substit ut ed readily obtainable

rt| 19 ial s Antican ctiv
e BRI % o i BN FE Ao ffosto T tmethony-L2a-
e(, 43+dimethgtdyphanx]|)-a lefdlcexet(ﬂ—l,agia)-ﬁﬁﬁc laa,laf-ﬁ&ahyﬂmmﬂwtl 2-
h nesan en ofts have shaown . .
CPERORE N e b 17 SuBR o SO e AR R B s min
i wiiebargar. , Tl sobltibn ewe bencelitmted phdsr redudd fréssare and the product was
20 SB@&E&?&!’ tﬂr dﬁftl%rq of distilled water (10 ml). The mixture was left overnight in the
fridge and filtered to yield 4,9-dihydroxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-
2,11-dioxa-(1H,12H)-6b,6¢,12a,16b-tetrahydronaphtho] 1 2~g]chrysene (1) as a white
solid (100 mg, 50%).

'"H NMR (CDCL): 6 3.03 (dt, J 3.4 Hz, J 11.3 Hz, 1H, CH), 3.28 (d, J 12.4 Hz, 1H, CH),

25 3.75,3.84, 3.85, 3.86 (each s, 3H, OCH3), 3.92 (d, ] 10.5 Hz, 114, CHa), 4.16 (s, 1H, CH),
4.56 (d, J 11.3 Hz, CHa)), 4.68 (d, J 11.3 Hz, CHbY"), 4.77 (dd, J 3.7 Hz, J 10.5 Hz, 1H,




activation and down-regul ates transcription of

angi ogenic matrix netalloprotease 2 and 20 can induce
3P6BoRiadods1i N chenoresi stant ovari an cancer %%lrjﬁlz&xmoows
regul ating anti-apoptotic machinery. G splatin
anti-cancer activity has been observed in testicul ar
tunors, ovarian carcinoma, bladder tunors, head and
neck, breast cancer, lung cancgy, refractory

non- Hodgki ns 25 | ynphomas. Cisplatin is a square
planar coordi nation conplex (cis
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components that are damaged by cisplatin (RNA
proteins, menbrane phospholipids, cytoskeletal

i cﬁheﬁﬂ#ta‘irermmou&’adtmem p@npoandsomra prepargd hnﬂ@cﬁbb'e@)lethods utilising

f aGhd ﬂﬁ%ﬂg ﬁéd
Ci splati n- . uct arrageggare 'en det ect ed

by p53 which in turn |n|ti at es proapoptotic cascade

1prqu|“¥aﬁéhaa£ﬁﬁ{,80| 2 nodul ation and typically
I nduces a arrest. Necrosis has al so been

de%&@?%f‘@d (o¢- fadmﬂéle@fl)cbmgpffﬁ-?ﬁl)c@icﬁs @eatonic effects against a
C 3Rdadldnge BARMAH TRIOUSIL %gé’s%? fecert tdpftt Ravk Q&l\«“ﬁhﬁg’henoxodlol isa

i ntracta I e,. al npst uni ver sa nausea and vom t

andpPR g’é’f’is@n?f?&l@@ Tighipitere aj eshls cyclee disppisk ighibifs Sthgosme kinase
W%bﬁl&ﬂ&pExﬂﬁ&dvﬁﬁvegﬁlﬁl&@ﬁ%@ﬁﬁtﬁﬁ%?'aﬁgm&hﬁ:%!atﬁﬁ%&ﬂﬁ bofease 2 and

@ ose |limting nephrotoxicity Whi I's cunul ative
n&a‘P fr&dwewgptsflé i gliegioggisiani m@flwaégeracﬁap BY: Fesglgting)anti-apoptotic
datc@aéreeni ng studi es have identified
4,9-dihydroxy-14,15-dinethoxy-12a-(3',4'- 15

di met hoxyphenyl ) - 3, 10- di net hyl -

1101# 8 -ahil lhnketctiGiy B tedd oﬂ&hfed m testicular tumors, ovarian carcinoma,

&%9%g%g%gh%% E?iqu] g]r ys%g%r,l %l)gg acsancr;ra,vlleE'EMOry non-Hodgkins
25 lymphomas. Cisplatin is a square planar, coordination complex (cis-
diamminedichloroplatinum) thought to enter the cell either via a transmembrane channels
or high capacity facilitated transport. Once cisplatin enters the cell, the chloride
concentration drops to 20 pM and the drug undergoes strong hydration to form positively
charged active species for subsequent interaction with cellular nucleophiles such as DNA
30 and protein. Cisplatin reacts with nuclear DNA to yield a variety of adducts that include
interstrand and intrastrand DNA cross-links and DNA-protein cross-links, The most



agai nst normal cells, and broad activity, conparable
with and in some cases better than dehydroequol or

i agai nst cancer cells representative of
w?) u@m@&shl ePé!gYAmooemoows
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aemc, gliom, prostate, ovarian,
col orectal and | ung cancer. 20 Materi als and Met hods -
Ti ssue cultures Neonatal foreskin fibroblasts (NFF)
were a gift fromDr. Peter Pgpsons (Queensland
Institute of Medical Research RK-13 (rabbit ki dney)
cells were obtained fromMIIer Whal | ey (Macquari e
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a*ﬁ%?t@rwwwawp welnwemsmoﬂnrmww% glatuloaytbpemia and dose
NDA ﬁeXﬁ@tcul wmchlJéiﬁm%wé{dxaQ&ﬁﬁ cell line

ured 1 n Lel bovit 15 nmedium 5 All
cul tures were supplenmented with 10% FCS (CSL,

ABislogias]isBilies Eﬁﬂs'cﬁe'ehihg BatﬁlOOU/ m), streptonycin

(A100ng/ M), .L-glutamn ne g m\V) and sodi um bi car bonat e
(CFTe8niR | ) Studigy Bt uridentified 37 & 9rdihysroppiritdp-diresdhoxy-12a-(3',4'-
aﬁrﬁﬁﬁcpd‘yﬁlidﬁypﬁ 19% 88y 1- 2A|1Ld16x% Hﬁhﬁg&%‘d iza,1lssles wer e

hased ATCC (Mary except where
0 h‘ié?fgm Sléhwpeo#)ﬁs at%mgc% vourphle &7 Wistoetoxicity profile

d.giiﬁst liibﬂﬁ,ﬂi ctll] arPEad &tivity, | ORparkiit Wih\WaA & SREIEHes Bhiter than
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gy ‘FFFI °Tr PSRl RpiRstiGanest | qells Appiespuiptive efFfovkeparie glioma,
@edstate; @¢hrian, breast, colorectal and lung cancer,

Materials and Metfzods - Tissue cultures

Neonatal foreskin fibroblasts (NFF) were a gift from Dr. Peter Parsons (Queensland
Institute of Medical Research). RK-13 (rabbit kidney) cells were obtained from Miller
Whalley (Macquarie University). Both cell types were cultured in RPMI 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,.

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/mli), transferrin (0.005 mg/ml), hydrocortisone, (40 ng/ml), epidermal




for 5 days and RK-13s for 24 his in the absence and
presence of the test conpounds. Cell 15 proliferation
sed after the addition of 20 | of
“%?%%@%%ﬁfhiazol-z,S-diphenyl tetrazoliuniﬂegﬁvﬂ%mmaws
(MIT, 2.5mg/ " in PBS, Sigma) for 3-4hrs at 37C
according to manufacturer's instructions. |C50 val ues
were cal cul ated fromsem -1 plots of % of control

proliferation on the y-axis against |og dose on the
x-axis. 20 Exanple 7: Normal cell toxicity Duplicate

%‘X}Q@t tg&éh:f/g? \éggﬁjg Iaﬁ%[ﬂ—l Anncsa}wezNEé:ll éﬁovv\/?i{s%b faied as 'a:l %H"t from
Dr. 931 Moy I ale \Universits) dmdmtltmmdym]azat (Bixtuds PMBRE tphedfqire F12
a
gﬁ B SO s ool BBEINTCE and v in MeCoysy3p i
bzf)astfqanm @Halmp MDD &-MB-d6Ricultored il beibavitz'2 b-haisdiung .
5 Relative toxicity of dehydroequol, Cpd. 2 and
ci spl atin agai nst neonat al foreskin fibroblasts ( NFF)

A guluesoivere lshpienyented] wigh 10% H1GS(RSL IADSIEaliR), penicillin (100U/ml),

Bepioasas Fiighnn TLAMIEEE (onke) By SR AR 2P, e
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P AReY fArRTAE M%ﬁé%gn Wasy found to be |ess

toxic to norrra cspﬁlatin,'but nore toxic
10 than dehydroequol. 5 Exanple 8: Pharnacokinetics of

ﬁ?@ﬁ&i?atz‘bn Qs_@_}lgs
ydr oxy- 14, 15- dnnet hoxy- 12a- (3', 4' - di met hoxyphen

1959 yqju@o&em ﬁgqrmﬁ Joreachjselhline. Cells were seeded in 96-well plates at an
e(pbﬂdgrlﬁwzelﬁ&nﬁﬁl a%%@teljnﬁgedt i?t;rﬁ BV BH@LS;E' Eﬁb‘i’)[sis’ Nk GRfeYrfred

é anpl e 6. prepare honbgenous
(o0 fom 8rORK 15 Tr o (habseniAndpyesenpR of Gp et Gompounds, Cell
15 proliereticH w&rhsslagse&\@ﬁer@l?é ddHﬁB@ or 8 iﬂ'oif)! Mmﬂ.@ﬂa@mﬁaztapz 5-diphenyl

femal e BALB/c mce at a dosa
RS, DiggTide T BoR B gn SROH Sl R e it 577G, #sordipg to

Hanfachuftr's iktriétiond)d IEsh Gdhies wire 8AGITated from semi-log plots of % of

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

20 Example 7: Normal cell toxicity
Duplicate cytotoxicity assays against NFF cells were conducted with dehydroequel (DHE),
4,9-dihydroxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-3,10-dimethyl-2,1 1-dioxa -
(1H,12H)-6b,6¢,12a,16b-tetrahydronaphtho[1,2-g]chrysene (2) from Example 6.1 and
cisplatin,

25

Table 2. Relative toxicity of dehydroequol, Cpd. 2 and cisplatin against neonatal foreskin
fibroblasts (INFF) and rabbit kidney cells,

Analogue (IC50 pM) Antineoplastic
Tissue/cell type Designation (IC50 uM)
DHE Cpd. 2 Cisplatin
Fibroblast NFF >150 23.61 6.6 085+5
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respective time point, animls were euthanased by
cervical dislocation and blood collected. Free Cpd. 2
sed by mass spectroscopy and the results are

“@ﬁ%ﬁﬁggﬁyTable 3. 15 Table 3. Conparative By Ly U2006/000375
phar macoki neti c data for dehydroequol and Cpd. 2.

Time DUE CO. 2 (pM Free Total Free Total 0.25 3.3
511.5 1.332 1.393 0.5 2.9,357 4.930 6.453 1 1.5 387
6.756 10.778 4 1.3 117.6°8°314 7.634 24 0.15 0. 13
1.148 1.704 Dose* 4.6 ng/n1 8.3 ng/wl Di wer 2 mas

fnund ta ha

to have a}slom1rate of conjugati on conpared to
dehydroequol . The in vivo toxicity data showed that

DIth&S e Bt 'td(}% 1283 138 €6 BorafPah1I6 thald cikplat® 86t nibre toxic than

consecutive s was not toxic as determ ned by wei ght
d¢hydroequoll vital organ histology. 25 Exanple 9: In

vitro cytotoxicity of Cpd. 2 as nonot herapy agai nst
cancer cells WD 2006/ 099681 PCT/ AU2006/ 000395 - 47
Epsmple 8o kprmaeelineticeof €pbim &sabar abl e to nmarkedly
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Free Cpd. 2 was analysed by mass spectroscopy and the results are shown in Table 3.

Table 3. Comparative oral pharmacokinetic data for dehydroequol and Cpd. 2.

Time DHE (pM) Cpd. 2 (uM)

Free Total Free Taotal

0.25 3.3 511.5 1,332 1.393
0.5 2.9 357 4,930 6.453
i 1.5 387 6.756 10.778

4 1.3 117.6 6.314 7.634
24 0.15 0.13 1.148 1.704
Dose* 4.6 mg/ml 8.3 mg/ml

Dimer 2 was found to have a superior half-life at times up to 4 hours compared to
dehydroequol. Dimer 2 was found to have a slow rate of conjugation compared to
dehydroequol. The in vivo toxicity data showed that mice receiving 50 mg/kg 5063 (i.p.)
over 9 consecutive days was not toxic as determined by weight loss and vital organ

histology.

Example 9: In vitro cytotoxicity of Cpd. 2 as monotherapy against cancer cells
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Leukemie RPMI-8226 3.72 £0.08 15.16 NT
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2. Anti-inflammatory activity
Prostaglandins eg PGE; and PGI; and thromboxanes (TXs) eg TXA, are members of a
family of fatty acid derivatives known as eicosanoids (Penglis et al. 2000). They are
involved in both normal physiology and inflammatory responses, but have opposing

effects on eg cytokine release and platelet aggregation. Release of arachidonic acid (AA)

from membrane phospholipids provides the primary substrate for eicosanoid synthesis.
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Inhibition of TXA, formation may be a means of suppressing production of
TNF, a cytokine which is involved in the signs and symptoms of joint
inflammation and in the longer term degradative phase of joint inflammation
25 manifest in cartilage degradation, diminution of joint space and ultimately, joint
failure,
¢. PGE, inhibits a wide range of T and B cell functions including inhibition of T
lymphocyte activation and proliferation and Ig production (Tilley et al, 2001).
Conversely, TXA, may promote T cell activation and proliferation and facilitate
30 the development of effector cytolytic T cells (CTLs). Altering this balance in
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activation of neutrophils, mucosal ulceration, reduction of suppressor T-cell

=

- activity) and indirect (vasoconstriction, platelet activation) (Rampton et al.

25 1993). PGs are thought to be protective to gastrointestinal mucosa (Carty et al.
2000). Sulfasalazine, a compound frequently administered in the treatment of
chronic IBD, as well as one of its main metabolites, sulfapyridine, have been
demonstrated to inhibit synthesis of TXB; while enhgmcing synthesis of PGFy,,
or PGE,, respectively (Hawkey et al, 1985). In other words, they would appear

30 to have some level of TX synthase inhibition.
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25

3. Cardiovascular activity

Materials and Methods

Male Sprague-Dawley rats (250 + 50g) were euthanased with 80% CO, and 20% O,. The
30 thoracic aorta was excised and quickly mounted in organ-baths as described (Chin-Dusting

et al, 2001). Full concentration-contractile curves were obtained to noradrenaline (0.1 nM-
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for three sequences O0f Cpd. 2 and an antineopl astic
agent. 1) Direct Sequence - Cells are treated with
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20

Experimental Desion

The experiment as outlined in SOP-BDO11 (Versions A and B) was used to screen three
antineoplastic agents against a given cell line in any 'one' experiment (see for example
25 Kanzawa et al, (1997)). The inherent design of the experiment allowed for three
sequences of Cpd. 2 and an antineoplastic agent.
1) Direct Sequence — Cells are treated with both Cpd. 2 and a single antineoplastic
agent {combined) for 5 days.
2) Cpd. 2 First (Forward) Sequence — Cells are treated for 24 hours with Cpd. 2 before

replacing with a 24 hour antineoplastic agent treatment; drugs are then washed out
and processed on Day 5.

30
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1Sonbi nat i on treat ed group (A) The corrbl nation of Cpd.

2, 25 SROLHE & God 350 BESulabice Tneh SN ey to HT-29

contrllnatboﬂnthé Arwad Ay ﬂﬁ\mrefke(lﬁ)se@&ﬁmmeﬁ‘lg( spe Fig.

14). Wen the cells were treated w th Doxorubicin

first, no synergy was observed (C). WD 2006/ 099681
PCTHA2008Y 0&030%ith Cpd. 2 (at 1uM and 2uM) and nine serially diluted Paclitaxel

20 concentrations demonstrate strong synergy when treated in combination (A) (see Fig. 12).
Less significant regions of synergy are also seen in both the forward (B) and reverse (C) 24
hour sequences.

HCT-15 cells treated with Cpd. 2 (at 1pM and 2uM) and nine serially diluted Paclitaxel

25 concentrations demonstrate strong synergy when sequentially treated in both the forward
(B) and reverse (C) 24 hour sequences (see Fig. 13). For comparison, no synergy is
observed in the combination treated group (A).

The combination of Cpd. 2 and Doxorubicin resulted in strong synergistic cytotoxicity to
30 HT-29 cells when treated in both combination (A) and forward (B) sequences (see Fig,
14). When the cells were treated with Doxorubicin first, no synergy was observed (C).
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ear m ce.i nduced, by the topical

ap p?)fn‘@? |v5aﬁ Fm%{ré‘i?ﬂu"a%‘ﬁ%gla’c?éﬂftm;hmpﬁerwﬂmmmmme,
resB@htaeelduéDﬂeébrum&iﬁ Thie HR gt dls BETHA! S8 s ,%lgbemmmm agents
e|c ue tq forpatio ofAAnetaboHes VI a
bot %?%2%@%@8‘?%6 4 SeAVFaRS, ititgiforwag)gr reverse
pat diveation aﬁemglmowuhat the @igeric SGnpdul Sl T iVtnlat dr¥ particularly

10; ease |i. ot h. PGE2 d LTC4 synthesis
lb cfﬁg%lrog%:e &5 hpﬂgse g“??fb?féﬂg@".caﬂéaﬂtbpﬁb%@@mmson-
et wmourk®BE; Chang et al. 1986). Methods Fenal e
BALB/c mce (ARC, WA, Australia), weighing 15-21g were
injected with Conpound 2 delivered in polyethylene
gI yﬁso&nt(—hﬁts)nmrmmwﬁ Muvine Bk gaflmmhatim (PBS) 25

1 intraperitoneally (i/p) at a dose of 25ng/ kg 30m n
E/I“ or to the application of AA being to the ears.

deonypsined 2 vere Sxdmeinédstod its sbility th Sfbiveaa rsﬁelaﬂgiubﬁﬁaelmdﬂ@ed by the

t hi 0 SUf sin ring
i ctfﬁgersr%t ? 1&&51:5}1 ﬁpﬁg%é%mf e¢ @% olPé %"‘7 Popie qug AA, the
i n imgedigtsprecus o/t e)coaqmpids,esidllecto fdmmoix’tﬂ‘ Mﬁétaﬁﬂﬁé%rvna both the

surd
ear ?aﬁggasv\i naes,ihﬁ"g’{}'fgs,eae S%A% ?Yé,é%gﬁg &t e1984) AA
eariaduges mWPﬂ!pGQtLSM) i3 Geaseip (bbtheaRGE and VO 2H0MheAOWRIBH precedes the

26 ClaMBORRLORRERSs (Opadet al. 1985; Chang et al. 1986).

Methods

Female BALB/c mice (ARC, WA, Australia), weighing 15-21g were injected with
Compound 2 delivered in polyethylene glycol (PEG) 400:phosphate buffered saline (PBS)
25 1:1 intraperitoneally (i/p) at a dose of 25mg/kg 30min prior to the application of AA being
to the ears, Mice were anaesthetised using isoflurane and baseline thickness of both ears
was measured using a spring micrometer. Each mouse received a total of 20pL of AA in
ethanol (50mg/ml) applied to the inner and outer surfaces of each pinna (i.e, 0.5mg AA or

2ug PMA per ear). Mice were anaesthetised again to remeasure the ears at 1hr post-AA
30 application.




The difference in ear swelling pre- and

post - application of AA for each ear was cal cul at ed,
a@gz&gﬁﬂﬁﬁerage for the two ears of each noyzg

cal cul ated. The difference in nmean swelling o#“ggg$””5
test group conpared to the group given vehicle al one
was cal cul ated using a two- tailed unpaired t
test.(Prism4, GaphPad Softwarg). 5 Results

Treatnment with Conpound 2 resulted in a significant
reduction in ear thickness conpared wth treatnent

Wi t he/@iTbrehed iPbe Bﬁelhﬂé){ml' APl Bost: MEof!

thi ckness in response to th?oagg |catlggﬂ%?ggﬁ%eeﬁgﬁﬁgmﬂﬂmL

i n Adthe ayerage o8 the dwe pasy efirech meuspedenlateh Thediffdrencesin mean swelling

gr Opfiact st piredld ' ' ;
14.5.f. 4. 7,gfr %mqundZ 10 gL BB velfI e o Hicflfed g @ two-
derﬁﬁﬂ%dtqnﬂf’@tﬁggﬂﬁ?ﬁwpﬂaﬁﬁagwﬂy)- activity of
gonpound 2 in vivo. 6. Anti-Inflammatory Activity In
Mirne Mbdel OF The Uv Irradiation-Induced Skin
Ce )0 Acute exposure of mammalian skin to W
irradi ati on causes an inflammtory reaction
nan*fested_ y.erythema and oedema. This reaction is
e d S FERt v poyyd 2 resultedin p significent yedyptinn in garthigkness compared
( PGiazh trdafohsat withwehiddfloossi bly PA 2) and | eucotri enes,
s well as the generation of reactive free radicals
nd reactive oxygen species (Sondergaard et al. 1985;
Gonzal ez Tnble RaChaige D6 thickhehy &1 fefonRlto fHe appfdftion of AA
- WD 2006/ 099681 PCT/ AU2006/ 000395 "-55- Methods G oups
of 4-5 fenmale Skh:hr-1 albino nmice were irradiated

with I x 3 MEdD (m ni nal difference between
Com d Change in ear thickness a
poun test n
(mean * SD, x 0.01mm) grovp an
vehicle
Vehicle 14.5+4.7 -
Compound 2 51£1.7 p=0.0018

15 This result demonstrates the anti-inflammatory activity of compound 2 in vive.

6. Anti-Inflammatory Activity In Murine Model Of The Uv Irradiation-Induced Skin
Oc¢dema

20 Acute exposure of mammalian skin to UV irradiation causes an inflammatory reaction
manifested by erythema and oedema. This reaction is mediated in part by pro-
inflammatory prostaglandins (PGD,, PGE,, PGF, and possibly PGI,) and leucotrienes, as
well as the generation of reactive free radicals and reactive oxygen species (Sondergaard et

al. 1985; Gonzalez and Pathak 1996; Widyarini et al. 2001).
25




edemat ous dose) of solar sinulated UV radiation
(SSW). Solar-sinmulated ultraviolet radiation (SSUV)

Wad 2hsvdsgied by a planar bank of 6 UVA tube 'd '
40W F40T 5 1 0BL, black light) and one UVB tul@gu 3beRloscass

(Philips TL 40W12RS) wth radiation filtered through
a sheet of 0.125 mm cel | ul ose acetate (Eastnan

Chem cal Products, Kingport, _-Egon, USA) to give 2.96
x 10-4WcnR2 UVA and 1.59 x 10-5Wcn2 UVB. The di stance
of the W lanmp fromthe irradi ance table surface was
appMabkbmatel y 20cm and tenperature was controlled

an e trig f ing irradiation, the cages

By 8 &5 ol kel alpino i pere rodigied oithe 6 3 MBAD (minim
var edatniatdns Idﬁse) aflisaled GiflaiddeUVi fgﬂl(ﬁ%éhz @rﬁgﬁ\?r gafar-smu]ated ultraviolet
pos of a

her tes conpo
Do (PR (S5 Fferev gt B g PLHEr (Aol 816 DV e dhtask 69W 40T
e “Eﬁ“'ﬁ‘”“““ 09 drk UV WS (ALRS 21, IWAIRSP W il fkered
| | |
neasu?’gh@rf‘ggé\ﬂg {ﬁg&ﬁﬁ'ﬂf@ ﬁﬁﬁ'ﬁ?ﬁeaacgtﬁ?l (Hestmn pB%P@rPTBC}W@r Kingport,
t o TnaU8ARD givenD.96rd 04RWciRD SIVAMEXPPS ll'O-SW/&rﬁEUVB. The distance

di f{ﬁfg\gg in Ski“gﬁ%‘{y‘c‘(neé‘géﬁf%ﬁgggp ost - 8 cﬁ,gl{deiempm

d| fmroenmmf mmaumﬁgtmamme Ghkds %gh rotated below the
. e nor WeJl. e .an Se us|l n n unpaire
155 Nihlap S0 tri Biefion Seshalet i difbrept botiioRbn ng

vvas evi dent at 24hrs post - UV [ rradl ation and peaked at

48h. ast po ed Even though test
corrr%%ﬁrng&?v\/gwgogﬂ k #1 ‘l HoRk o1 o l"f‘?\/ ropylene glycol
i rh r/ahmﬂwm 1 219 wdﬂa)piigd wase ﬁﬂﬁiai:eﬂtdafkaﬁﬂkhi a 3Dfrhiﬁ,f 2K &hd 4h post-
t neasur e t oun

exgﬁl ne vver e ash 0l mcasyrery &ﬁemﬁg@m micrometer prior to
1§ nfdﬂémra‘thr@nd 48ls post-giv extoterel The dlﬁ‘éi&hcb&blslﬁﬁ ﬂﬁﬁl&e@flﬂ@f@ad post-
20 e oS L Lt G s e
si gest Wlnmnnd gndivehicloicomobl eere2d4lysed Tigihg an ihpaitddewo nleg Ltest.

in dorsal skin fold thickness at 24hrs

post-irradiation 30 Conpound Change in skin thickness
di flegisnce bet ween WO 2006/ 099681 PCTI AU2006/ 000395

20 S Bl BRMkkentdy was Sl 2408 GostAT? WeaaPRYn and peaked at 48hrs, the last
time point measured. Even though test compounds were applied only three times post-UV
irradiation, and dosing was completed 20hrs prior to the first skin fold measurement, the
compounds examined were active in reducing UV-induced inflammation, as highlighted in
the tables and graphs below.

25
Compound 2 significantly inhibited skin oedema at both time points and Compound 1
significantly inhibited at 24hrs

Table 2, The change in dorsal skin fold thickness at 24hrs post-irradiation

30

Compound Change in skin thickness difference between




vehicle Vehicle 78f 23 Conpound 1 51 f 14 p = 0.0284
Conmpound 2 36 f 22 p = 0.003 Table 3. The change in
dRbSels0sdssn fol d thickness at 48hrs post-irrgdiahihdefdooses
di fference between Change in skin thickness Conpound
test group and (nean :E SD, x 0.01mm vehicle

Vehicle 147 f 37 - Conpound 1 117:6 20 p = 0.1040
Compound 2 105:h 16 p = 0.025 5 _These results clearly
denonstrate the anti-inflammatory activity of both
Compound 1 and Conpound 2. Even though they were

adm ni stmmﬁWW
after the induction of YRria 50 ,mn? ei r g grggqgnd

were still evident up to 48 hrs later. 10 7. vehicle

| munosu i e i'z -
Met hods Mal e -1 (hairless) mTCe, six weeks old were

killed by ceempomad1di sl ocati 6h18i ngle cel | p=160284
suspensi onsa de from their,spleens and _ _
eryt hrocyt estéOWysed in bus (0. 14Mm NIr*ELCf}OO:l?m\/I
Tris, pH 7.2). The remaini ng spl enocyt es were cul tured
in RPM -1640 (G bco) supplenmented with 10% (v:v) FBS,
200mM L-gl utam ne, penicillin/streptonycin and 50mM .
2- mer capTable Balbé¢ chagyel in dorsal skis fold thicknebd et 8his post-irradiation
triplicate wells containing either concanavalin A

(ConA, Sigma-Aldrich - 0. 4g/well). lipopolysaccharide
(LPS, Sigma 20 Aldrich -1 g/vvel 1)._or no ndiffagece betvscen

wel | as 10 &R ingkip thickpesp o
2006/ 09968%?%{;0061@%39:@], 15,701mm)ﬁp ik gp and

vehicle

Vehicle 147 £ 37 -
Compound 1 117 £20 p=0.1040
Compound 2 105+ 16 p=0.025

These results clearly demonstrate the anti-inflammatory activity of both Compound 1 and
Compound 2. Even though they were administered topically and within a short interval
after the induction of inflammation, their effects were still evident up to 48 hrs later.

10

7. Immunosuppressive Effect In Murine Splenocytes

Methods

Male Skh-1 (hairless) mice, six weeks old were killed by cervical dislocation. Single cell
15 suspensions were made from their spleens and erythrocytes were lysed in buffer (0.14M

NH4Cl, 17mM Tris, pH 7.2). The remaining splenocytes were cultured in RPMI-1640

(Gibco) supplemented with 10% (v:v) FBS, 200mM L-glutamine, penicillin/streptomycin

and 50mM 2-mercaptoethanol. Splenocytes were added to triplicate wells containing either

concanavalin A (ConA, Sigma-Aldrich - 0. 4pg/well), lipopolysaccharide (LPS, Sigma-
20 Aldrich — 1pg/well) or no mitogen, as well as 10pM of either Compound 1 or Compound




2 in DVMBO, or DMSO al one. Sanples were anal ysed after
a 3 day incubation at 37Cin 5% CQ2 in air. To assess

oRbhoogstbar S, nethyl t hi azol etetrazol i um (W)P%ﬁzﬂ’gﬂ&g”

to each well, incubated for a further 4hrs a

col our devel oped with 0.04N HC in isopropanol
(Mosmann 1983). Plates were read at 570nm and 630nm
The conpounds 5 were exam ned.ggveral tinmes using
different mce. For each assay, the effect of test
conmpound was conpared with that of vehicle control,

and2 ihBMSE; ot DMSCOAIRR! Benpled Wate nalyibd' S8Rl SSdagr ihk&uBdtion at 37°C in
(Prg;;ﬁ Stat LSt cal |y significant differencé was
det 2P T 4o TR AFESSE S, PpiByithiazeletstramlium M) twee radded to

as sayh evelljvinoetshtedfor @ fin@iel 4R¥sCmii tRePENION BekiSel "Gf‘]l{baﬁ.ﬁﬂ\l HCI in
spl Shocyt &8s th t E?s?é onpounds at 10M for 24 hours,

r end W\‘yﬁn? r@l\g&?ﬁ’ﬁb % Pj‘ﬁﬂ‘ VP& feads® STOnm gind (§8Pnm. The compounds
abi Wért \exarhined ec/em dinded wling QERE® rfios. RralabiPBssdP the effect of test

descr for the preyious assay. Cell nunbers were
as sc(eg)gd e‘gn%awsecfo J4ththat of gg‘i"%& (FPatrolnd (kg reguligrepmperad) using a

equshidenttaiiest @Prish). Sedtibticalbpibnifitant @itferehdatvris Q&eMhdd to have occurred
pl a\ﬁ%? agWual. 15 Results The effect of incubation
Wi t STAN ot Compound 1 was examined in six different
assays. Conpound 1 significantly inhibited T cell

rof| on by, 14-19%.in 4/6 gssays, but had no ]

107 AdohRf 2 cepingd ghe, piceh oresprcibesiag) gpstanlated splenocytes with test
Si gamppupeis et lﬁmfol eiceers] ﬂ@gnoﬁggtﬁgfcgmpédn?ﬁana/ : fthe?szsessin_F their ability
un . enoc s by, - oln 5/6 assays. e
r ezg ketggﬂn? ?(g%“g%gmﬁgﬁﬁgg%ﬁsé!ﬁcﬁ'gﬁg g@syre&ogs. 35585 &l @inbers were
i n amiegped Bfter CreriAhu pg-idcubation Gbing AT aad bqi@lminibefsdfTeells/well plated

di filﬁtﬁbgqiteﬁgl%ﬁe%?usuﬁhe results varied anongst assays,

so t {

0 at there was no consistent trend (data not

15hown). 25 At higher concentrations, both Conmpounds 1
antheg,i-€duced proliferation conpared with vehicle
coﬁTTﬁF and regardl ess of the presence or absence of
mi tlbg etiect ofinpubation with 1 (& b&Comprtund Ih o pxanifbdFe kik AVffdiéht assays.
th il ' ' f th. uyngds. |.,.and 2
o B Rpua Rl Whifled § Yl o Rorlor BRI A1 8 /6 s, b had
r e@0 &8P 9niEhcedleprplifenatitre Compourplalr sighifiéantly bitanded ttheproliferation of

20M Lkt ﬁ]éﬂ&)@eggogl %648 }n : E%Te{ss%%rjsz %%/rgsgz tg %r%m one representative

assay are presented in Fig 16.

Compound 2 at 10uM was examined in four different assays, The results varied amongst
assays, so that there was no consistent trend (data not shown).

25
At higher concentrations, both Compounds 1 and 2 reducéd proliferation compared with
vehicle control and regardless of the presence or absence of mitogenic stimulation (data
not shown).

30 Following the pre-incubation with 10uM of both Compounds 1 and 2 for 24hrs, there was

a marked and significant reduction in cell numbers compared with incubation with vehicle




-58 al one (Compound 1- 73% Conpound 2 - 559%.
Pre-incubation with Conpound 1 had no effect on the

reepaRs®ss0 ConA, whereas the proliferative
to ConA by cells pre- incubated with Conpounl{fig&%%gﬁm”s

significantly |l ess than those pre-incubated with
vehicle alone. Pre-incubation with neither conpound
af fected the response to LPS. gplenocyte 5 viability
followi ng three days' culture in the absence of

m togen, was not affected by Conpound 1, but was

s1 galbid (Campbiad 1231390 CoiboRPONL, A RIBAIC M CB a1 had no
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to é’é‘{? Ly bt yap sigeiticantly redrepchby Gompewdr? bompael with those cells
ab sehicthad bedaq i Ridtitthted withVRhibB &1oRE O Hlel rEeutti Rk bl 1.an_ kS
that these conpounds have imn%%gﬁoe%lrgﬁlu%ry gf:ef’?nﬁ(at‘?/,hg' 17.
15 which contribute towards ant-inflamuatory and
carliesevmsitis | spgedCihbd bitN coMpSund a5t .ar.get s. ﬁ ]

IJo%Ogtgﬂ(ﬁt@ogi es 20 In.a sprrgll?l stag(}yyﬁ &é%tﬁ}g?ctglf?sﬁnug ocytes.
were _58 al 2Rt gPReAt 1 block prstingdpmphasings  theGeordd; phase ofithe cell
T e e
i njecti QRPRICR mifgrsuic simyletion, s¥en in Beabsnck dfSlompogni. of
toxicity daily using clinical nonitoring sheets. On
da 1 ce. were killed by cervical dislocation, and

, 52 h)gh% i"hc?%gé’?/‘,ﬁ‘" ‘é‘k??‘éaé’ﬁn ah gﬂﬂF thegs compoapdsnhaye imaumemalulatory activity,

oMhish teediribute thriverto beghGMmaAsSs R BRkoval bifid Yin 26
25, 5dg. 18. There was no di?(?zrence ion lgo y)égt/g'}il h a%ﬂy of
gal n, no abnormal clinical signs, in particular
gastrointestinal side effects and no hi stol ogi cal
evgd .oxicity in any of the organs exam ned
be?mgék&& 'sfé‘é‘{'egsl ven Conpound 2 and those given vehicle
al one 30 WD 2006/ 099681 PCT/ A112006/ 000395 -59 Wil st

20N0t, Sl ishady bound by theory, the conpounds of

the pr 'es_gn ”’i%@ﬁ x:}u%ﬁ; %pee%ere atgmn}/sfered with either Compound 2 (n =2) as
a solution in 6% Tween 20:PBS at 50 mg/kg or an equivalent volume of vehicle (n = 2), by
i/p injection. Mice were weighed and observed for signs of toxicity daily using clinical
monitoring sheets. On day 9, mice were killed by cervical dislocation, and the kidney,

spleen and liver of each mouse were collected for histological assessment of toxicity. See
25 Fig. 18.

There was no difference in body weight gain, no abnormal clinical signs, in particular
gastrointestinal side effects and no histological evidence of toxicity in any of the organs

examined between mice given Compound 2 and those given vehicle alone
30




thought to regulate a wide variety of signa
transduction processes within animal cells and that
t WoBosbggpal transduction processes are inv in a
wi de range of functions that are vital tot 2006/000395
survival and function of all animal cells. Therefore,

t hese conpounds have 5 broad-rangi ng and i nportant

heal th benefits in aninals inclggdi ng humans, and in
particul ar have the potential to prevent and treat
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this specification individually or collectively, and any and all combinations of any two or
25 more of said steps or features.




Carty, E., C. N ckols, R M Feakins and D. S. Ranpton
(2002). "Thronboxane synthase inmunohi stochem stry in
i wiolsassmdsgr Y bowel di sease.” Journal of Cll
Pat hol ogy 55(5): 367-370. 10 Caughey, %&%"2""""‘"’”5
Pouliot, L. G Celand and M J. Janes (1997)
"Regul ation of tunor necrosis factor-alpha and IL-1
beta synthesis by thronboxane 8. i n nonadherent human
nmonocytes. " Journal of |nmunology 158(1): 351-8.
Chang, J., et al. (1986). "Correl ati on between nouse
ski JourhdlireRdreidegn | nduced by 15 arachidonic acid and
ei c§san0| d synthesis." Inflammtion 10(3): 205-14.
Magey, 8. A. McQartnpy sikbD, SetRamipton((2000).) "Riddghe, a dual

V astitbingtio t§ Y ta tes

w2 sylibhit ﬁn i opr g&%& s on‘]% ggp.t;latuilrgaﬁory profile in

i npl j,cations for a car ive
JouPrammegersbeaeldiseatc limentageRhtymacs gy GOFherapoutios IMIS): 807-17.
B/I G E. Caughey, et al. (2000). "Assay of

¢oox genase-1 and 2 in human nonocytes.
| nf "5%%1; Foh‘lche@e%rMhF@b@agyd D737Ra¢ii)tom'{@ﬁ(ml '"Thronfhoxaedynthase

N lﬂ!muﬁahh&h "
ul tgéf% og7et-|enduced format (% Qggasreélgm fGinjea) Pathology

d per oxi dati on, erythena and skln
photosen5|t|zat|on by pol ypodi um | eucot onos. *

h tol . Phot | Phot d 12(2 45- 56.

l‘ia%?g%’er@ 1§ Nfﬁg %Lmlguﬁn?ﬂhlmf@mw émbs( %31993) "Régulatibe of tumor
1%8&sis Fabloft hf1Of

Eret abgsﬁ sméazgghl f asal gézi?ﬁ%& %%D&b&{ segggé"%&é  humnan

SciSRegLes PEEPWQSS(W%%/ 099681
PCT/AU2006/000395 -61 Kanzawa, F., Nishio, N,

oka, F ,, Kuni not o, T., and Saijo, N
% J“’Ee(;aql g’?#% GPn'@ Wb‘}lm&e ridsine [nflammation induced by

1& h eeehiduniresnsd il @lcosmetaleydiRkis ¥ MG RERLA o of
Cisplatin and Etoposi dey%n 1tshe growtlﬁ ??b)ggﬁéu?rgn

smal | -cell [ung-cancer cell 1ine, SBC 3"

I n Chmrﬁustmgj al P.,JIaur Figter, @f a1 Q205§ r"TKé—vﬁétﬁar%.cn\&t%%z soms 1s?ﬂavone

Li A. .Bresnahan (199
t hrﬁlgng%lQ%n irapkisa Eif“ﬁﬁ&‘ﬁ?f’?‘éﬁp’a??{i“veéﬂ’ﬁém Youenal of Phamacology
pr b(AQghrelisn and | eukotriene synthesis in glomerul ar

20l Mune injury.”

Demasi, M., G. E. Caughey, et al. (2000). "Assay of cyclooxygenase-1 and 2 in human
monocytes." Inflammation Research 49(12): 737-43.

Gonzalez, S, and M. A. Pathak (1996). "Inhibition of ultraviolet-induced formation of
25 reactive oxygen species, lipid peroxidation, erythema and skin photosensitization by
polypodium leucotomos,” Photodermatol Photoimmunol Photomed 12(2): 45-56.

Hawkey, C. J., N. K. Boughton-Smith and B. J. Whittle (1985). "Modulation of human

colonic arachidonic acid metabolism by sulfasalazine." Digestive Diseases & Sciences
30 30(12): 1161-5.




Journal of Laboratory & Cinical Medicine 134(5):
478-82. 10 McCartney, S. A, J. A Mtchell, P

D.
Faionolspyigsy, M J. Farthing and T. D. \Warner
"Sel ective COX-2 inhibitors and human i nfl anin"%l%%friy /000395

bowel disease.”" Alinmentary Pharmacol ogy &
Therapeutics 13(8): 1115-7. Mosmann, T. (1983). "Rapid
colorinmetric assay for cellulaggrowh and survival:
15 application to proliferation and cytotoxicity
assays." Journal of Inmunol ogi cal Methods. 65(1-2):

55- KanzatdnaR, NishioEN., Feluokh, K #8r- M. l-andj ne.and
| eu taﬁ]isene fsgq?tohesi s in m)éjge _ear%’?{r}%ﬁg’dﬁ’ g‘%/dnsalw’ N (1997)
ar achr 8oL smegeism by g nayel tyee-dimprsionalmpdel dor the combined action of
Der Gispladiogid Eidiodille o wlowiit O ARRGh sSia. - ; )
d ndti n'\%]%éu é;; G_g%. Cgfg]ghey gngll %lll?pg-ﬁ:iancn%;?enlme,%c—s
(2 auo ‘F‘F‘Q qugar 7L 3PP of prostagl andin E2

4nd t hronmboxane A2 production in human nonocytes:

[ Jcatipons f the use of cycl ooxygenase

i m‘ﬁ?‘%ﬁs‘.‘" %‘gﬁr ﬁaﬁf%ﬁﬂﬂh%ﬁ%)- 0 §ffect 18 FuRimbonape A2l ibhibition and
25 dRegmiian , onChrostaglddih 4ad TBukoBRhnk O3 NomerBGY i i
artjcl e s hlﬁq%%b?%:‘@ﬁé 0 infl ang?%Pé/sgs %o%‘%?’e‘gﬁy ifaune injury.
di sease- Eﬁﬁ e Frl Medicing 1 4(6): 478-831 i cati ons. "

Al i mentary Pharnmacol ogy & Therapeutics 7(4): 357-67.

0 |l .« S ,E ien. A Sydbom L. Lindbom and
1§ ﬁ%ﬁ%’%t& ok Hghia e B ERbeicEb, e f¢ Esriniomgi T D. Wamer
i nf(120MreiBelextive COX2I HREIER Ghd hiran i8N i " Al

D" QSRAGLANG B 162, aBparEnt VO 2006/ 09968 "Bl discase.” Alimentary
P BPH0dgapey atildd with in vivo modul ation

of nmedi ator release.” Proc. Natl. Acad. Sci. USA. 85:

2335- . »Shy Lo A, Yokoyana, N. Konnog, Y.

H ?‘gc’ssg“%? k 'ﬁg.ggﬂ o ReRid %@R{&%{eﬁaﬁ sty o viehuler srqvith omyl, survival;
13 Eppriisetiont totphuiiferitinname cjBtoielty Rishf'STodmhaPbi Birliblogical Methods.

pulgsQnAY nflammation in mce." European Respiratory
Jourgﬁfr? %516(33): 624-9. Sondergaard, J., et al. (1985).
"Ei cosanoids in skin U inflanmation."

Ph @ths, E?E‘.[T?ttaﬁ).l(?%). "gx(ogt)aélmie’d?xg én%%uk%t%ene synthesis in mouse ears inflamed

by arachidonic acid.” Journal of Investigative Dermatology 84(4): 253-6,

20
Penglis, P. S., L. G. Cleland, M. Demasi, G. E. Caughey and M. I. James (2000).
"Differential regulation of prostaglandin E2 and thromboxane A2 production in human
monocytes: implications for the use of cyclooxygenase inhibitors." Journal of Immunology
165(3): 1605-11.

25
Rampton, D. S. and C. E. Collins (1993). "Review article: thromboxanes in inflammatory

bowel disease--pathogenic and therapeutic implications.” Alimentary Pharmacology &
Therapeutics 7(4): 357-67.

30 Raud, ], S-E. Dahlen, A. Sydbom, L. Lindbom and P. Hedqvist (1988). "Enhancement of
acute allergic inflammation by indomethacin is reversed by prostaglandin E2: apparent




TiIIey, S L., T M Coffman and B. H Koller (2001).
"M xed msssages nmodul ation of inflamuation and
WonebGebgg Ponses by prostagl andi n and t hr onpgxaiRbeneass
Journal of dinical Investigation 108(1): 15-23. 15
Wdyarini, S., et al. (2001). "Isoflavonoi d conmpounds
fromred clover (Trifoliumpratense) protect from
i nflammati on and i nmune suppreagsi on i nduced by W
radi ati on.” Photochem stry & Phot obi ol ogy 74(3):
465-70. Young, J. M, et al. (1984). "The nouse ear
| nfcbmmhmm ih @bpaiGHRlation bORkdiAbr reledeNIPARINEL. Ldd. Sci. USA. 85:

?gl 2:’,]lgurnal of Investigative Dermatol ogy. 82(4):

1751 63- Cainms |I. A conmpound of the general

forrrula(l) Re RT XR | RZR3 RRs R5 R6 R4 (1)

6 i f oty YRRVRRS 1y KSR dL Fpety I oD Ky Qb ynd K. Hivada
50R91998)CC Ejftit of Ghtotdbbihne GBI (Ritath, 0&@1‘3 pufh#RA2 inflammation in
b A b i Y, oo P

cyano olr hal o, RO is al kyl, hal oal kyl, aryél aryl a: Ey:
1
oSS, o o o SR S o P oy
ankip 38866, R 2 is hydrogen al kyl , hal oal kyI aryl
1°r arylalkyl, and

Tilley, S. L., T. M. Coffman and B. H. Koller (2001). "Mixed messages: modulation of

inflammation and immune responses by prostaglandins and thromboxanes." Journal of
Clinical Investigation 108(1): 15-23.

15 Widyarini, S, et al. (2001). "Isoflavonoid compounds from red clover (Trifolium pratense)
protect from inflammation and immune suppression induced by UV radiation.”
Photochemistry & Photobiology 74(3): 465-70.

Young, J. M., et al. (1984). "The mouse ear inflammatory response to topical arachidonic
20 acid." Journal of Investigative Dermatology. 82(4): 367-71.




Xis 0, NR12 or S, preferably 0, optionally
substituted or a pharmaceutically acceptable salt
thereof. 15 2. A conpound according to claim1 of the
general formula (la): -64- RE RT OR | R RBR5 1 R
Rel R4 (la) R7 ORe RIRZ Ra R3 wherein R is
hydrogen or C _6-alkyl, R2, R3 and R4 are

i ndependent |y hydrogen, hydroxys3-OR9, OC(O) R9,
0Si(RO0)3, C .6- 5 alkyl, aryl, aryl-C, .6-alkyl or

hal o, R5, R6, R7 and R8 are independently hydrogen,
hydomims OR9, OC(O RO, OSi (R10)3, C,_ 6-al kyl, aryl,
aryl-C, _6-alkyl or halo, R9 is C, .6-alkyl,

fluoro-GCi -6-al kyl or aryl-C,_6-alkyl, and Rio is

I ndependenbdmpyound ofitha bdfigta) foh@uia(l:a phar maceutical |y
acceptable salt thereofy, 3. A conpound according to
claiml of the general |formula (Ib): R6 R7T Ol Rz
Rs R; X R

R3

5 wherein
Ri, Ry, Ry, R4, Rs, Rg, Ry and Rg are independently hydrogen, hydroxy, ORy, OC(O)H,
OC(O)Rs, OSi(Rjp)3, C(O)R},, COzR;;, alkyl], haloalkyl, cycloalkyl, aryl, arylalkyl,
thiol, alkylthio, amino, alkylamino, dialkylamino, nitro, cyano or halo,
Ry is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,
10 Ry is independently hydrogen, alkyl or aryl,
Ry;  is hydrogen alkyl, aryl, arylalkyl or an amino acid,
Rj;  is hydrogen, alkyl, haloalkyl, aryl or arylalkyl, and
X is O, NRy; or S, preferably O,
optionally substituted or a pharmaceutically acceptable salt thereof.
15

2. A compound according to claim 1 of the general formula (Ia):




RREREI 61 Rg(Ib) RORe RR 6 Rg R3 wherein 15
132, R3, R5, and Rs are independently hydrogen,
hydroxy, OR9, OC(OR9, OSi (R 0)3, nethyl, ethyl,
propyl, isopropyl, sec-butyl, t-butyl, phenyl or
benzyl, -65- R4 and R/ are independently hydrogen,
hydroxy, OR9, OC(OR9 or OSi(R 0)3, R6 is hydrogen,
hydroxy, OR9, OC(OR9 or OSi (Rg)3, RO is nethyl,
ethyl, propyl, isopropyl, sec-butyl, t-butyl, phenyl
or benzyl, and Rio is independently nethyl, ethyl or
t-butyl, 5 or a pharmaBeutically acceptable salt
thereof. 4. A co ound accq5d|n to claim3, wherein
R2, R3, R5, and petepepdeht | y hydr ogen,

hydr oxy, OR9, CIXC»'

i ndependent |y hydg ox

hydrogen R8 i s hydrqgén &hy OC(O R9 or
methyl, and RO iR 1 z Qr a
pharnaceutically acc Q f {Freﬁf. 1525 A

e R4 i s net hoxy.
6. A conpound acd¥f di Ny toctlal 4 wherein R3 and R4
are nethoxy. 20 7. A chnpounfi'r o'ng to claim 4,

wherein R8 is nethyl. R,

wherein

R, is hydrogen or C, s-alkyl,

R,, R; and R4 are independently hydrogen, hydroxy, ORg, OC(O)Rs, OSi(R p)3, C16-
5 alkyl, aryl, aryl-C,s-alkyl or halo,

Rs,  Rg¢, Ry and Rg are independently hydrogen, hydroxy, ORg, OC(O)Rs, OSi(Riq)s, C1.

s-alkyl, aryl, aryl-C,.¢-alkyl or halo,
Ry is Cy¢-alkyl, fluoro-C,¢-alkyl or aryl-C; ¢-alkyl, and
Ry is independently C,¢-alkyl;

10 or a pharmaceutically acceptable salt thereof.

3, A compound according to claim 1 of the general formula (Ib):

wherein
15 R, Ri, Rs, and Rg are independently hydrogen, hydroxy, ORy, OC(Q)Rs, OSi(R10),
methyl, ethyl, propyl, isopropyl, sec-butyl, t-butyl, phenyl or benzyl,




o O R R

conmpound according to claim4 selected from 25
D hydr oxy- 14, 15- di net hoxy- 12a- (3", 4' - di net hoxyphen
,11-dioxa- (1 H, | 2H)-6b, 6¢c, | 2a
trahydronaphtho[ 1, 2- g]chrysene (1)
D acet oxy- 14, 15- dlnethoxy 12a-(3', 4' - di met hoxyphen
-2, 11-di oxa (1
c

o —

2H) - 6b, 6¢C, | 2a, 16b-t ot rahydraggzapht ho[ | , 2- g] chrysene

- Di hydr oxy- 14, 15-di et hoxy- | 2a- (3", 4' - di met hoxyphen
R3 1(hndlmte|’iydep8nd1ntlyhyafbgéh B¥doxyl, HRg,%ﬂbjﬁporml(kgﬁg,

b acet gt o PR 2 OFR o di ot hoxy phen

Rty

R3, 10s dhethsl, btjdyl- ﬁr,oﬂ)]l is@fdopyl, sec-butyl t-butyl, phenyl or benzyl and
a (lH %2 i H Fa | 6b- [ahydr onaphtho[ I, g] c
hrys ne enfly m thy ethyl or t- uty

4, 9o ﬂhydmaymywhl-{bﬁmwmmﬂﬂﬂrebﬂ - met hoxyphenyl )-2, 11-d

[ oxa-(l H, 12H) -

6b, 6¢, 12a, | 6b-t et rahydr onapht ho[ 1, 2- g] chrysene (3)

4, 94 Di ao‘btamgpuhmaqmﬁdhxgxyeliﬁﬂ} (wherefiet hoxyphenyl ) -2, 11-d

i OX

6b, é I fl %566 t et T % S Jeneaieninbyisogen hygroak QRie RS (Q0Rs gepethyl,

4, 9RDi hyadld Bnyu'elltlﬂcmﬂhnlyylyﬂrBﬁy ORyomretoRyphenyl ) - 3, 10- d

liomsﬁhyl oxa-
H, 12 é%h%ﬂog%a 16b tetrahydr onapht ho[ 1, 2-g]chrysene
(4) Ry, gdﬂsdmm)hydroxy ORs, OC(O)Ry or methyl, and

th t hoxyphenyl ) - 3,
qﬁft@q’iﬁ@’gia- o)(()1/IOHem1/ )2H) 6b, 6c, 12a,

16blrta@hmymlm1hfph¢ehup!e]salzmgqechr ysene (4- Ac) 10

4,9, 14-Tri hydroxy- 12a- (4' - hydr oxyphenyl ) - 3,
|O-dimethyl-2,11 -dioxa-(1 H, 12H)-

18p,%c, 12\acollﬁbundsqcptaﬂlyldm)¢mpmmgr&m2 g]chrysene (5)

4, R 14- Trhas pxy | 2a- (4' - acet oxyphenyl ) - 3, 10- di net hyl
-2 11- di oxa- H, | 2H)

6b, 6¢, 12a, I6b t et rahydr onapht ho[ 1, 2- g] chrysene (5-Ac)
4, % Di h nmet hoxyphenyl)-2,11-d
4 % L X x%%,ﬂd@fg@axngmﬁm (Reret

6b,Bc, | 28d Roise methoghydr onapht ho[ |, 2- g] chrysene (6)

>¢, 9- Di acet oxy 15- met hoxy- 12a- ( 3' - net hoxyphenyl ) -2, |

| -dioxa-(I H | 2H)- 6b,6¢c, 12a, |

6b-% et r Arppehperrasacdndifg to c.l_’a:g]%Whgr@ene (6- Ac)

4, R 15- Erhdiiydr oxy- 12a- (3" - hydr oxyphenyl ) - 3, 10- di met hy!
-2 11- d| oxa-"(I1H, 12H)

6b, 6¢c, 12a, 16b-t et rahydr onapht ho[ 1, 2-g] chrysene (7) 20
42&115&3&@9?&,@&&0&@@@ oA 9SLRIYPRGRY! ) - 3, 10- di methyl
25 4,9-Dihydroxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-2,11-dioxa-

(1H,12H)-6b,6c,12a,16b-tetrahydronaphtho[ 1 ,2-gJchrysene (1)
4,9-Diacetoxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-2,11-dioxa-
(1H,12H)-6b,6¢,12a,1 6b-tetrahydronaphtho[l,2-g]chrysene (1-Ac)
4,9-Dihydroxy-14,15-dimethoxy-12a-(3",4'-dimethoxyphenyl)-3,1 0-dimethyl-2,11-
3¢ dioxa-(IH,12H)-6b,6c,12a,16b-tetrahydronaphtho 1 ,2-g]chrysene (2)
4,9-Diacetoxy-14,15-dimethoxy-12a-(3',4'-dimethoxyphenyl)-3,1 0-dimethyl-2,11-

o< -hlc—n“s:b/\I‘< N




6b, 6¢, 12a, 16b-t et rahydr onapht ho[ 1, 2-g] chrysene (7-Ac)
9. A nethod for the preparation of a conpound of
formula (1) according to claiml which nethod

i ncludes the step of reacting a conpound of the
formula (I11): RB RR XR RZR3 (Il) Rs
LTI Xel THITI _.%.J 25 R6 ORL3 R4 wherein R, R2,
R3, R4, R5, R6, R7 and R8 are .iggdependent|y hydrogen,
hydroxy, OR9, OC(OH, -67- R, R2, R3, R4, R5 R6, R7
and Rs are independently hydrogen, hydroxy, OR9,

ﬁcl( @pilcakueo(ze)),@:a sc,ltmi, l(dﬂlta)ﬁydrﬁ{l@hfm 1,2- %i@}%ﬁeﬁe (2ahky!

al oa oa ryl a

al kyl t h.‘ao9 D%"r%y"g%]?ﬁ"éh %Fo( QH‘F‘QPW’ eiifol | ﬁ‘\‘P’Ear(dH 12H)-
cyaﬁtn6coY2ahalb-tetraE§QIrolﬁplahd{yIz,g]dméysa&l(k)/l aryl, arylal kyI
or al kyl

S endentl gen, aIk
or aryl %?bemxyh@dﬁnst %’ﬂ’ rmet%‘i’w%"%gﬂ%%ﬁ (UTI 1
am fiodcaladob- teRih’Zydrcmaﬁyhh[ng-gﬂbhrgaéﬂe)(B-,Achal oal kyl, ary
or aryl glkul ]
al kyl sulq‘fd(;% dmxy &ﬁ“ze i’ﬁ&ﬁ%@n?’ﬁbﬁ&'}yﬁa %S‘R'klﬂlzzi lpftioxa-
S, (dHeleHD-éb,by,lm,lshaemmmrhnapbﬂm[omgcufmenbg)opt ionally
substi t yt a JBg tically acce .S ,
t her eof , 4 @S{ag&%xyé%u Ty e@ﬁé&tmeﬁﬁwﬁﬁg@gﬁ })%H'éeﬂ@'nt]'znld pdloxa-
confd B 6bbc,12x lnﬁbhara(meromhmb[a12@6!@9&@(@)&@ ne of
I ai ms | nuf ctyre of a j.camen
? or the“fgf’]gl ?}r@d%x%? 241k )ég%xyp ?’Hﬁglé"%’?’etg?rﬁﬁggtlr"%fﬁf’r'éH’IZH)'
conpeisriads | @f-tefrarydronaphitio] 1, 2g]chtyade®s) i n any one of
clainms | [ an a
car di ovgsgf’:lal grﬁacéﬁ;ga[‘z i chaéﬁtgflﬁe?%ﬁw %“ﬁg’éﬂ -11-dioxa-(1H,12H)-
C heﬁm&aslﬁbrtgahydmnaphtho{cbs@jmsems +Ac)
4,9-Dihydroxy-15-methoxy-12a-(3'-methoxyphenyl)-2,11-dioxa-(1H, 12H)-
15 6b,6¢,12a,16b-tetrahydronaphtho[1,2-g]chrysene (6)
4,9-Diacetoxy-15-methoxy-12a-(3'-methoxyphenyl)-2,11-dioxa-(1H,12H)-
6b,6¢,12a,16b-tetrahydronaphthol[ 1,2-g]chrysene (6-Ac)
4,9,15-Trihydroxy-12a-(3"-hydroxyphenyl)-3,10-dimethyl-2,11-dioxa-(IH, 1 2H)-
6b,6¢,12a,16b-tetrahydronaphtho[ 1,2-g]chrysene (7)
20 4,9,15-Triacetoxy-12a-(3'-acetoxyphenyl)-3,10-dimethyl-2,11-dioxa-(1H,12H)-
6b,6c,12a,16b-tetrahydronaphthofl,2-g]chrysene (7-Ac)

9. A method for the preparation of a compound of formula () according to claim 1

which method includes the step of reacting a compound of the formula (II):

25

wherein

Ry, Rz, R3, Ry, Rs, Rg, Ry and Ry are independently hydrogen, hydroxy, ORs, OC(O)H,




20 12. An agent for the treatnent, prophylaxis or
anelioration of a disease which agent conprises one
or nore conpounds of formula (1) as clained in any one
of claims | to 8. 13. A pharmaceutical conposition

whi ch conprises one or nore conpounds of 25 fornula
(I') as clainmed in any one of clgjns 1 to 8 in
association with one or nore TPpharnmaceutical carriers
and/ or excipients. 14. A drink or food-stuff, mhich

contai ns one _or_nore co ounds of formul a
cl dned lﬁzﬂR:aﬁy’ Rsin Bs, b7 anfl Ris gt ipdgpgndently hydrog(en) hydroxy, ORy, OC(O)H,

OC(O)Ry, OSi(R1p)3, C(O)Ry3, CO2R 13, alkyl, haloalkyl, cycloalkyl, aryl, arylalkyl,
thiol, alkylthio, amino, alkylamino, dialkylamino, nitro, cyano or halo,

Rs is alkyl, haloalkyl, aryl, arylalkyl or alkylaryl,

5 Ryp  isindependently hydrogen, alkyl or aryl,

Ry is hydrogen alkyl, aryl, arylalkyl or an amino acid,

Ry2  is hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

Ris is hydrogen, Re, C(O)Ro, Si(R0)3, alkylsulfony! or benzenesulfonyl, and

X is O, NR; or S, preferably O,

10 which compound may be optionally substituted or a pharmaceutically acceptable salt
thereof,

with a coupling agent.

10.  Use of one or more compounds of formula (I} as claimed in any one of claims 1 to

15 8 in the manufacture of a medicament for the treatment of disease.

11.  Use of one or more compounds of formula (I) as claimed in any one of claims 1 to
8 as an anti-inflammatory agent, cardiovascular agent, chemotherapeutic agent,
chemosensitiser or radiosensitiser.

20
12.  An agent for the treatment, prophylaxis or amelioration of a disease which agent

comprises one or more compounds of formula (1) as claimed in any one of claims 1 to 8.

13. A pharmaceutical composition which comprises one or more compounds of
25 formula (I) as claimed in any one of claims 1 to 8 in association with one or more

pharmaceutical carriers and/or excipients.

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

claimed in any one of claims 1 to 8.




