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10 Background of the Invention
Cholesterol-lowering therapy has cmerged as a mainstay in treating and preventing
cardiovascular disease (CVD). Reducing elevated concentrations of low-density
lipoprotein (LDL) cholesterol, or increasing high-density lipoprotein (HDL) cholesterol in
patients with evidence of coronary heart disease (CHD), or with a family history of heart
15 disease, may prevent strokes, heart attacks and reduce cardiac events as well as mortality
in high-risk individuals [Sacks FM et al: Hebert PR ef al; Scandinavian Sinivastatin

Survival Study Group; Parfitt].

However, many of the lipid regulating drugs have known deleterious side effects

30 including: gastro-intestinal disturbances such as heartburn, epigastric pain, nausea, and
diarrhoea; peripheral vasodilation resulting in flushing, itching, and a sensation of heat;
headaches; dizziness; vertigo; fatigue; and skin rashes. In addition, reversible increases in
serum-aminotransferase concentrations may occur and liver function shounld be monitored
[Parfitt].

25
Estrogen Replacement Therapy (ERT) and Hormone Replacement Therapy (HRT) have
been considered to have cardiovascular-protective abilities based on the relationship
between decline in es&ogen Ievels and adverse effects on blood lipoproteins, which are a
risk factor of cardiovascular discase. However, there is evidence which disproves this

30 theory. For example, a signiﬁﬁant study conducted in the USA (kmown as the HERS study
and involving 2763 women in a randomised, blinded, placebo-conirolled secondary




been considered to have cardi ovascul ar-protective abilities based on the
rel ationship between decline in estrogen |evels and adverse effects on

bl ood Iipoproteins, which are a risk factor of cardiov ul ar e.
However, there is evidence which disproves this 30 theof"f/ge?—t& %E§§§$

signifi cant study conducted in the USA (known as the HERS study and

i nvol ving 2763 wonen in a random sed, blinded, placebo-controlled secondary
16 Septenmber 2005 -2 prevention trial) whi ch set out to ascertain
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conbi nat i Gijogdsiogen results in endometrial hyperplasia and anmcreasednskofendomemﬂ
carcinoma. Furthermore, the current use of menopausal HRT is associated with an
increased risk of venous thromboembolism, and long term use of HRT may be associated
with an increased risk of breast cancer [Parfitt; Evans ez al;, Winship et af). Indeed, the
15 failure of the above-mentioned HERS study to prevent cardiovascular disease was mainly
due to the induction of thromboembolic disease in women on HRT.

The Chicago Centre for Clinical Research has performed a study examining the efficacy,
in lowering LDL cholesterol levels, of simvastatin and an HRT drug called Prempro

20 (conjugated estrogens/medroxyprogesterone acetate tablets) alone and in combination. I
was observed that 37% of women on combined therapy achieved a lowered LDL
cholesterol, compared with 29% of those on simvastatin and 17% on HRT. Both therapies
alone and in combination improved HDL-cholestero! levels by 4-13%, and reduced total
cholesterol levels by 9-24% [Chicago Center for Clinical Research].

25
Conversely, a study by Sbarouni et al was conducted comparing HRT, simvastatin, and
their combination, in the management of hypercholesterolemia in postmenopansal women.
It was discovered that whilst all treatments were effective as compared to placebo
(p<0.001), combination therapy was no more effective than statin treatment alone.

30 Therefore no additional benefit was seen to be obtained through co-administration of

statins with HRT.
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with declining estrogen levels in the body.

_ RecenﬂyChaneraIreportedthatstaﬁnsincreaseboneminaal density in humans and
thereby decrease the risk of osteoporotic fractures. However, these drugs have already
15 been identified as possessing many undesirable side effocts, which limits their benefits.
Accordingly, there may be considered a nead to identify methods and compositions for the
effective and safe regulation of bone density in antmals.

Research has been performed on the effect of the phytoestrogenic isoflavones on

20 lipoprotein levels and on bone density. This interest stems from the fact that isoflavones
exhibit estrogenic activity that may provide cardiovascular-protective qualities, and the
epidemiological observations that cardiovascular diseases are less common in communities

whose diets are rich in isoflavones.

25 However, studies conducted in which subjects were fed dietary supplements that were
highly enriched for isoflavones failed to find any significant effects of the dietary
supplementation on LDL or HDL levels [Nestel et al (1997 & 1999); Hodgson et al;
Samman et af]. Further research in this area has been conducted by Potter ez al (1998)
[also reported in US patent 5,855,892] using soy powder and soy protein products. These

30 products did produce an effect on the HDL and LDL levels, however, they contained a
wide variety of soy components such as saponins and sterols, which have known
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In respect of the effects of the isoflavones on osteoporosis, reporis are sparse. US Patent
5,424,331 provides one report. In this patent it is claimed that 2 composition containing
isoflavones (genistein and daidzein), in combination with an extensive mixture of specific
1S compounds, may be beneficial for the prevention and/or treatment of osteoporosis in
humans. However, US 5,424,331 makes no mention of the beneficial use of isoflavones
other than gemslmn and daidzein, the effect of a particular isoflavone ratio, the beneficial
effect of xsoﬁavonm alone, or the relative effect of the isoflavones either alone or in

combination with other materials on bone.

20
Accordingly, it may be considered that there is a need to develop a method of regulating

circulating lipid levels, particularly a method of lowering circulating LDL cholesterol
levels, and a method of regulating bone density which methods preferably are not
associated with the severity or number of side effects from known methods.

Thus the present invention seeks to provide an improved methed of regulating circulating
lipid levels, and/or of regulating bone density in animals or at least to provide the public
with a useful choice. The present invention further seeks to provide pharmacentical
compositions useful in said methods.

30



In respect of the effects of the isoflavones on osteoporosis, reports are
sparse. US Patent 5,424,331 provides one report. In this patent it is
claimed that a conposition containing isoflavones (genj éein nd

dai dzein), in conbination with an extensive m xture of 'E% gptembey 2005
conpounds, may be beneficial for the prevention and/or treatnent of
osteopor.osis in humans. However, US 5,424,331 nmakes no nmention of the
beneficial use of isoflavones other than genistein and dai dzein, the
effect of a particular isoflavone ratio, the beneficial effect of

i sof | avones aloné, or the relative effeef-of the isoflavones either alone
or in conbination with other materials on bone. 20 Accordingly, it may be
consi dered that there is a need to develop a nethod of regulating

C|rculat|n ‘ particularly a method of |owering circulating LDL
chol estero ‘Eﬁ?"&l"ﬁ"&ﬁg‘m met hod of regul ating bone density which nethods.

pr ef er abl ym%goﬂmmvﬁMepMMenhonﬁémsMrdlwvﬁﬁdﬂwm combingdge ef fect s

{ mor oved mdemaiston aguRlavoe 54 Roth B ARLe ERk i RO Raulull Br Gt iRt

regul ati “%H}i&’meﬂ efhZARed o Pémeit of the UDIL:HINT: mtibdeproved artetialc Wi t h
a useful cftorce.” The p esent invention further seeks to pravigde
phar nacﬁutdon@[lmmo fﬂ"@-&b%%"ﬁ’%‘“@bwtenber 2005

-5 Stateme nvem{,“t%gﬁ' bt %ﬁ&gﬁ-&?@ﬁ SaitfidvisclbP-pRétBate leffecty 60heon i t has
been di sc con& ne adm ni stration of I sof | avonesgfnd lipid
regul ati nqmmam«mm@masMﬁaﬂ:embmdw

Thr ough enhancgl(ljmlwl lgme {22 %%W&of‘bﬁﬂé@é‘ﬁﬂy%&e“ al’

accordingly has application in the treatment and/or prevention of osteoporosis.
10
Inparticulartheinva:torshaveunexpectedlyfoundthatthe combined administration of
isoflavones and statins leads to a higher elevation in HDL, or lower depression in LDL,
and increased bone density, than with either isoflavones or statins alone. This combined
treatment is believed to be particularly important for men, where isoflavones may not have
15 the same magnitude of effect on cholesterol levels as in women, becanse of their lower

sensitivity to oestrogen-driven changes in metabolism.

Accordingly, in one broad aspect of the present invention there is provided a method for

regulating circulating lipids levels and/or regulating bone density comprising the step of
20 administering to a subject an effective amount of at least ane isoflavone or fumctional

derivative, equivalent, or analogue thereof in combination with at least one lipid regunlating

drug.

In another aspect of the present invention there is provided a method for the treatment of
25 osteoporosis and/or hyperlipidemia comprising the step of:
administering to 2 subject a pharmacentically effective amount of at least one
isoflavone or functional derivative, equivalent or analogue thereof and at least one lipid

lowering drug.
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10 In a further aspect of the present invention there is provided use of at least one 1soflavons
or functional dexivative, equivalent or analogne thereof of general formula I and at least
oneﬁpidmgﬂaﬁngdﬁginﬂ:emmufacﬁneofamedicmmtformguhﬁngcﬁculaﬁng
lipids levels and/or regulating bone density.

15 In another aspect of the present invention there is provided use of at least onc isoflavone or
fumctional derivative, equivalent or analogue thereof of general formula I and at least one
lipid regulating drug in the mammfacture of a medicament for the treatment of osteoporosis,
hyperlipidemia, thrombogenic events, vascular disease, ischaemic heart disease, coronary
heart disease and/or arteriosclerosis.

20 |
In 2 further aspect of the present invention there is provided a pharmacentical agent for
regulating circulating lipids levels and/or regulating bone density, said agent comprising at
least one isoflavone or functional derivative, equivalent or analogue thereof of general
formula I and at least one lipid regulating drug.

25
In another aspect of the present invention there is provided a pharmacentical agent for the

treatment of osteoporosis and/or hyperlipidemia, said agent comprising at least one
isoflavone or fimctional derivative, equivalent or analogue thereof of general formula I and .
at least one lipid regulating drug.

30 |
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will further be elucidated by the non-lm:utmg example herein described.

The present invention provides a method for regnlating circulating hpld levels and/or
regulating bone density, in animals. Generally, the method involves the combined

15 administration of an effective amount of at least one Tipid regulating drug with at least one
isoflavone or functional derivative, equivalent or analogue thereof. An unexpected
synergistic effect is observed when administration of these compounds is combined,
compared with the effect eithex compound may exhibit on bone density regulation and/or
circulating lipid level regulation when u_sed alone: |

20
As used hercin, the term “regulating circulating lipid levels” refers to both the up-
regulation and down-regulation of certain lipids circulating in the blood of a subject. It
will be appreciated that the up-regulation of particular circulating lipids may occur
simultaneously with the down-regulation of other such circulating lipids; for example, the

25 gimultaneous up-regulation in HDL cholesterol levels and down-regulation in LDL
cholesterol levels, concomitantly increasing the HDL:LDL ratio.

As used herein, the term "regulating bone density” will be understood to include the up-
regulation, down-regulation, or maintenance of bone density. The invention is preferably
30 applicable to the up-regulation of bone density, for example in cases of osteoporosis.
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specification of the application, individually or colle ve ny or
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where specific integers are nentioned herein which have known equival ents
in the art to which 5 the invention relates, such known equival ents are
deened to be incorporated herein as if |nd|V|duaIIy set forth. Detailed
Description of the Invention These and other aspects of the. present
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further be elucidated by the non Iiniting exanpl e herein described. The

present i nvent i on pr OVi %i’:tﬁg‘? r%t 7 mqﬁyﬁ&%&l &iﬂb@ﬁﬁdﬁ%ﬂa&d&'tﬁt' evel s

and/ or r djeilkhe nerally, the nmeth

i nvol ves }r&%ﬂﬁh &ftioh3s AsPicablets aviniuty of different fnximialsy Aceowsdingly,of at | east

one lipidregulating drug with at |east one of | avone, or .functional
deri vat i vesubjeqtliincihdestany aximal o6 Fierestn & W‘E‘h W@W@r% stic

effect is observed gﬂgﬂ ”Ea'ié (39 Q; d&é}e uﬂ dand c6@gbI ned,
conpar ed W“Fﬁn’tl M%P el t her ourr?d may exh| It one density
regul atsi on and/or circulating | | p| d l'evel regulation vvhen used al one:

bot hthe. Cmabiog ARBHAReR, thRAFS PRJiH MK B ot W.%&"é‘.“?%ﬁ[itfﬁg

in the bl god.of ngmbal anidiétrationt aomommmmmmmmqmmpamgm ation of
82&%' F egubanpamdsire sonainc] PR HBGk SPTRRRHIE R ARon ok eriefign o

: a subject as a single unit-dose. The invention contemplates that the individual active

10 compoundsmayreudemmshnctformulahonswhchmaybecombmed, or mixed
together, immediately prior to administration, or altematively administered separately.
Accordingly, it will be appreciated that the actives may be administered simultaneously or
sequentially. Sequential administration does not pecessarily infer that the distinct
formulstions are administered immediately one after the other; a period of time may exist

15 thersbetween. However, where such sequential administration ocours, it will be
appreciated that there is a current biochemical and/or physiological effect withun the
subject, as a result of the admlmslratlonofthe first or initial active agent, when the secord

orlateracnveagcmlsadmlmstered-

20 An"effective amount" of an active, as referred to herein, means an amount necessary to at
least partially attain 2 desired response.

Lipid regulating drugs are considered hersin to be chemical substances capable of

regulating lipid levels in the circulating blood of animals. Lipid regulating drugs suitable
25  for use in accordance with the invention include: the statins; (3-hydroxy-3-methylghutaryl-

coenzyme A (EMG-Co A)) reductase inhibitors; fibric acid derivatives and related

compounds (the fibrates); bile-acid binding resins; derivatives of nicotinic acid; and the

omega-3 triglycerides. Non-limiting examples of specific lipid regulating drugs

contemplated for use in the invention are provided in Table 1 below. It will be appreciated
30 that the list is merely given by way of example and should not be considered to be

exhaustive.



25 simul taneous up-regulation in HDL chol esterol |evels and down-regul ati on
in LDL cholesterol levels, concomtantly increasing the HDL:LDL ratio. As
used herein, the term"regul ating bone density” wll be derstoo%

i nclude the up- regul ation, down-regul ation, or nalnteﬁk @ tsmbges gbg
density. The invention is preferably 30 applicable to the up-regul ation

of bone density, for exanple in cases of osteoporosis. 16 Septenber 2005 -8
It will be appreciated by those of general skill in the art to which the
invention relates that the present invention is applicable to a variety of
different aninmals. Accordingly, a "subgect" includes any animal of
interest. In particular the invention is applicable to manmals, including
humans, cats, dogs, horses, deer, oxen, goats, sheep and cows. 5 "Cbnblned
adm ni stration"”, as used herein, shoul d be interpreted broadly.
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m xed 8@?#% i medi ately prior to adm nistration, or alternatlvely
adninistered separately Accor di ngl y, iCenisaptatipe appreC|ated that the
actives may be adm ni stered sinultaneou%hxpﬁ&ynsequentlaIIy Sequenti al

adm ni strati on does not necessarily infer the distinct fornulations
are adm nistered inmedi ately one after tlhevastetier; a period of tinme may exit
15 t her ebet ween. However, where such seﬁHentiﬁl adm ni stration occurs, it
will be appreciated that there is a cu ochem cal and/ or

physi ol ogical effect within the subjectgimesst@iny esult of the administration
of the first or initial active agent, when the second or |ater active
agent is adm nistered.

Bile-acid binding resins | Cholestyramine
Colestipol
Fibric acid derivatives and related - Bezafibrate
compounds Clofibrate
Fenofibrate
Gemfibrozil
Nicotinic Acid and derivatives Acipimox
Nicofaranose
Nicotinic Acid
Miscellaneous drugs Omega-3 marine triglycerides

5 Eoﬂmmnemnnpmmﬂsorﬁnmﬁmmddmﬁmﬁvmgamﬂwﬂmﬁsoramﬂogumﬂunmﬂhwaﬁﬂﬁr
1hepnmmuﬁmmmﬁmamedqﬁdzdbyﬂwgmmndeumﬂah



20 An "effective anount" of an active, as referred to herein, neans an
anobunt necessary to at least partially attain a desired response. Lipid .
regul ating drugs are considered herein to be chem cal ces bl e of
regulating lipid levels in the circulating blood of anlﬁgg %ﬁ?gﬁag

regul ating drugs suitable 25 for use in accordance with the invention

I ncl ude: the statins; (3-hydroxy-3-nethylglutaryl- coenzyne A (HMG Co A))
reductase inhibitors; fibric acid derivatives and related conpounds (the
fibrates); bile-acid binding resins; derivatives of nicotinic acid; and the
onega-3 triglycerides. Non-limting exampl es of specific lipid regulating
drugs contenplated for use in the invention are provided in Table 1 bel ow.
It will be appreciated 30 that the list is nerely given byway of exanple

and shoul d not be considered to exhaustive. 16 Septenber 2005 Table 1 -
Drug group Statins -9 Typical Drugs Atorvastatin Cerivastatin Fluvastatin
Lovastatin Pravastatin SirR@astafn | e-acid binding resins
Chol estyranni ne Col esti pol )
Z B
Rz
in which

Ry, Ry and Z are independently hydrogen, hydroxy, ORs, OC(O)R10, OS(O)Rs0, CHO,
 C(O)Rip, COOH, COzR10, CONRSRy, alkyl, haloalkyl, arylalkyl, alkeny), alkynyl,
5 aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkyithio, amino, alkylamino,

dialkylamino, nitro or halo, or
R, is as previously defined, and R, andZtakentogeﬂlermﬂ:the carbon atoms to which

ﬂwyareattachedformaﬁve—mmnberedrmgselectedﬁ'om

o) O~
LT L -

10 R, isas previously defined, and R, and Z taken together with the carbon atoms to which
they are attached form a five-membered ring selected from

AN N
0 o
)ro o
TT 's)
and

W isRy, A is hydrogen, hydroxy, NR3R4 or thio, and B is selected from

Rs Rs Rs
: \/E oY
Y Y
O O

w isRl,andAandBtakentogetherwithﬁecarbonatomstowhichtheymattached
form a six-membered ring selected from



"R is as previg

Fibric acid derivatives and rel ated Bezafi brate conpounds Cl ofibrate
Fenofi brate Genfibrozil N cotinic Acid and derivatives Acipinbox N cofi
ranase N cotinic Acid M scell aneous drugs Onega-3 mari triglycerides 5
| sof | avone conpounds or functional derivatives, equival ﬂﬁ? @&%ﬁgphgues
t hereof useful in the present invention are dep| cted by the general
formula L 16 Septenber 2005 -10 (1) in which RI, R2 and Z are |ndependently
hydr ogen, hydroxy, OR,, OC(ORerr], OS(O)R[err] CHO C(O Rto, COON,
CJerr]Rerr], CONRerr]Rerr], alkyl, haloalkyl, arylalkyl, alkenyl,

al kynyl, 5 aryl, heteroaryl, aI kyl aryI 114l koxyaryl to, al kylthio, am no,
al kyl am no, dialkylamno, nitro or halo, or R is as previously defined,
and R[err] and Z taken together with the carbon atons to which they are
attached forma five-penbered ring l eced fromT O : ~O cc , or 10
I ned, and taken tog t he carbon

atons to whi chl

wherein
R is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)R1 where R; is
10 hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO2R;2 where R,z is hydrogen,

alkyl, hatoalkyl, aryl or arylalkyl,



they are attached forma five-nenbered ring selected fromO iOand Wis
R1, A is hydrogen, hydroxy, NR3R4 or to, and Bis selected fromP" -j-R5

11~ ROO0O 15 Wis R, and A and B taken together with ns to
which they are attached forma six-nenbered ring sel ec%ggePE(yﬁ' 62%59
Septenber 2005 - 11 OR7 0, or Y OOR7 W A and B taken together with the
groups to-which they an associated are selected fromRe Rs R2 0 Wand -A
taken together with the groups to which they are associated are sel ected
fromRs and B is selected fromwherein R3 is hydrogen, alkyl, arylalkyl,
al kenyl ,. aryl, an amno acid, C(OR 1 wyrere R11 is

R4 is hydrogen, alkyl or aryl,
or R; and Ry taken together with the nitrogen to which they are attached comprise

pyrrolidinyl or piperidinyl,
Rs ishydrogen, C(O)Ry) where Ry; is as previously defined, or CO;R;2 where R;; is as
5 previously defined, ‘
Re is hydrogen, hydroxy, alkyl, aryl, amino, thio, NRsRs, COR1y where Ry, is as
previously defined, COzR12 where Ry2 is as previously defined or CONR3R,,
R, ishydrogen, C(O)Ry where Ry is as previously defined, alkyl, haloalkyl, alkenyl,
aryl, arylalkyl or Si(Ry3)s where each Ry3 is independently hydrogen, alkyl or aryl,
Rg is hydrogen, hydroxy, alkoxy or alkyl,
Ro is alkyl, haloalkyl, aryl, aryialkyl, C(O)Ry; where Ry is as previously defined, or
Si(R13)s where Ry3 is as previously defined,
Ryp is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or
15 the drawing "—" represents either a single bond or a double bond,
| T is independently hydrogen, alkyl or aryl,
X isO,NRsor S, and
Yis

10

Ria

20 wherein

Rys, Rys and R4 are independently hydrogen, hydroxy, ORy, OC(O)R1q, OS(O)R;e, CHO,
C{O)R10, COOH, CO;R10, CONR3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or hzlo,

including pharmaceutically acceptable salts thereof.

25
Considered particularly useful in the present invention are compounds of the general

formulae II — VIIL:



10 hydrogen, alkyl, aryl, arylalkyl or an am no acid, or CO2R12 where R12
i s hydrogen, alkyl, haloalkyl, aryl or arylalkyl, 16 Septenber 2005 -12 R4
i s hydrogen, alkyl or aryl, or R3 and R4 taken together w.th the njtrogen
to which they are attached conprise pyrrolidinyl or pi b&?ﬂ?eﬁﬂl}?‘frgﬁbgi s
hydrogen, C(O R11l when Rl11 is as previously defined, or CO2R12 Where R12 is
as b5 previously defined, R6 is hydrogen, hydroxy, alkyl, aryl, am no, to,
NR3R4, CORI1 Where RI t is as previously defined, CO2R12 where R12 is as
"previously defined or CONRBR4, R, is hydrogen, C(OR t where RI1is as
previ ously defined, alkyl, haloalkyl, alkenyl,. aryl, arylalkyl or Si(R13)3
"Where each R13 is independently hydrogen3-al kyl or aryl, 10 Rs is
hydr ogen, hydroxy, al koxy or alkyl, R9 is al kyl, haloal kyl, aryl, '
arylal kyl, C(ORl1 where Rl t is as previously defined, or Si(Rl3)3 Were
. RDis as previ ouwl y defined, R o is hydrogen, wkyl, haloal kyl, am no,

aryl, arylalkyl ‘f'an am no_acid, alkylam no or JdialKyl a_rﬁelno. 15 the draw ng
" 0 S ot i

_" represpgLs s Ragl e bongiipr a Rouple s i nded8hdent |y
hydr ogen, al k  Xis 0, NRMA O S, a 20 wherein R14, R15

and Rt6 are i VOR&L hydr ox S R_exn. SRy R o, CHO
C(OR O N, § B ‘ ~ al kyl, halfoal kYl , al kenyl ,

al kynyl ,

in which
Ri, Rz, Rs, R, Rya, Ris, W and Z are as defined above,l

more preferably



aryl, hetemaryl, thio, alkylthio, am no, alkylam no, dialkylamno, nitro or
hal o, including pharmaceutically acceptable salts thereof 25 Consi dered
particularly useful in the present invention are conpou of the er al
formulae Il - VIIl: 16 Septenber 2005 5 -13 R15 Rl14 R15‘?€§3P;9['3b%12%8n
which R1, R2, Rs, R6, R14, Ru, Wand Z are as defined above, nore
preferably WR15 R14 R14 R14 16 Septenber 2005 -14 RI, R2, R4, R s,
Z are independently hydrogen, hydroxy, OR9, OC(O R10,

10

15

20

-14 -

Ry, Rg, Ria, Ris, W and Z are independently hydrogen, hydroxy, ORs, OC(O)Rio,
C(O)R30, COOH, COR 10, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino,
alkylamino, dialkylamino, nitro or halo,

Rs is hydrogen, C(O)Ri; where Ry; is hydrogen, alkyl, aryl, or an amino acid, or CO;Rz
where Ry, is hydrogen, alkyl or aryl,

Re is hydrogen, hydroxy, alkyl, aryl, COR1; where Ry is as previously defined, or
CO,R;, where R, is as previously defined,

Ry is alkyl, haloalkyl, arylalkyl, or C(O)R1; where Ry is as previously defined, and

Ryo is hydrogen, alkyl, amino, aryl, an amino acid, alkylamino or dialkylamino,

more pa-efm'ably

R; and R, are independently hydroxy, ORg, OC(O)R1o Or halo

R, Ry5, W and Z are independently hydrogen, hydroxy, ORs, OC(O)R10, C(O)R10,
COOH, CO3Ryp, alkyl, haloalkyl, or halo,

Rs is hydrogen, C(O)R; where Ry is hydrogen or alkyl, or CO;R1; where Ryz is

hydrogen or alkyl,

Rs is hydrogen or hydroxy,

Ry is alkyl, arylalkyl or C(O)R;; where Ry is as previously defined, and
Ry is hydrogen or alkyl,

and more preferably
Ry and Ry are independently hydroxy, methoxy, benzyloxy, acetyloxy or chioro,
Ra, Rys, W and Z are independently hydrogen, hydroxy, methoxy, benzyloxy, acetyloxy,

methyi, trifluoromethyl or chioro,
Rs is hydrogen or CO:Ryz where Ry; is hydrogen or methyl, and

R is hydrogen.

W and



C(OR o0, COOH CXR2tm alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio,
am no, al kylammmo, dialkylamno, nitro or halo, Rs is hydrogen, C(ORI |
where R11 is hydrogen, alkyl, aryl, or an am no acid, ﬁ( gOZ re R12
i s hydrogen, alkyl or aryl, R6 is hydrogen, hydroxy, ?/ %}Wer

where Ri is as previ ously defined, or CO2R12 where R12 is as previ ously
defined, P9 is alkyl, haloalkyl, aryl alkryl, or CCOR i1 Were Rl | is as
previ ous! y defi ned, and Rois hydr ogen, al kyl, am no, aryl, an am no
acid, alkylam no or dial kylam no, 10 nore preferably R and Rio are
|ndependently hydr oxy, 014, OC(O Rro or halo, R2, R15 Wand Z are

i ndependent |y hydrogen, hydroxy, OR9, "Gé(‘O)Rto, C(OR o, COON, COBRI O

al kyl, hal oal kyl, or halo, 15 Rs is hydrogen, C(O Rl1l where Rif is hydrogen
or al kyI or 002R12 Where R12 is hydrogen or alkyl, R6 is hydrogen or

‘hydr oxy. 59 hﬁ@ finferred c¥ind b&)ﬂsmﬂﬂdﬁlmvmﬁdﬂ@ﬁgmbrevi ously

defi ned, ?‘}8 01S hydrogen or alkyl, 20 and nore preferably RI and R14
are |ndependently hydr oxy, . met hoxy, benzy oxy, | oxy or chloro, Ra, RI;
, Wand Z a0 ndepend@qi |y hydrogen, O , benzyl oxy,

acetyl oxy, net] i ororret hyl or chI or R5| s hydrogen or CO2R1z
where R12 is hyd and R6 i S<% QQ eH.

OH

OH O O OH i OH

(cis)

OH

OH OOH

©
-
(-



16 Septenber 2005 HO HO W 4 HO HO OH OH OH 9 HO OH UH (trans) 8 16
Sept ember 2005 -16 11 Owe 43 OBz 15 (H

16 September 2005

-16 -
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OHv -Owe 39 40 and pharmaceutically acceptable salts and derivatives
havi ng physiologically cleavable |eaving groups thereof. 16 Septenber 2005
-19 The preferred conpounds of the present invention also inclqgeéﬁlh
derivatives with physiologically cleavable |eaving grolfSepiember200pe
cleaved in vivo fromthe .isoflavone nolecule to which it is attached. The
| eavi ng groups include acyl, phosphate, sulfate, sulfonate, and preferably
are nono-, di- and per-acyl oxy-substituted compounds, where 5 one or nore
of the pendant hydroxy groups are protected by an acyl group,. preferably an
acetyl group. Typically acyl oxy substityted isoflavones and derivatives
thereof are readily cleavable to the'é r'respondi ng hydroxy substituted
conmpounds. Most preferred conpounds contenplated for use in accordance with
the invention are 10 naturally occurring_isoflavopes and/or netabolites

t her eof incl ugpnag;

L orn@gonetin, bi ochan¥ = n and dai dzein. As used
heron, fractiona ves include net ab fflagnents, parts,
portions and 5 g W al or synthe ressources. It wll
be appreci at 4ot hat” sud 4i onal d#Pi vati vesffwi | bit one or nore

h fhe native isofla@one. i arly, chemica
and functional equival ents of™>~a palOH cul ar isoflavone shoul d PMe under st ood

of the functional acti
as nol ecul es exhibiting any one of nore of the functional acggvities of the
20 isof | avonggegnd _mmybgy deri ved ﬁ“on1any Bur cr as being chemcally
synt hesi sed or ™y yified via screening pro H h as natural product
screeni ng.

H

OH OMe

39 : 40
and pharmaceutically acceptable salts and derivatives having physiologically cleavable
leaving groups thereof,



Anal ogues of the isoflavones contenpl ated herein include, but are not
limted to, those conpounds depicted by general fornmula L 25 The term

"alkyl" is taken to include straight chain, branched chiég apd C ig (in
gptemey

the case of 5 carbons or greater) saturated al kyl grou . car bon
atoms, preferably froml to 6 carbon atonms, such as nethyl, ethyl, propyl,
|sopropyl butyl, isobutyl, secbutyl, tertiary butyl, pentyl, cyclopentyl,
and the Iike. The al kyl group,is nore preferably nethyl, 30 ‘ethyl, propyl

or isopropyl. The al kyl group may optionally be substituted by one or nore
of fluorine, chlorine, bromne, iodine,, carboxyl, C-Ca-al koxycarbonyl,
Cl - Ca-al kyl am no 16 Septenber 2005 2013arbonyl,

di (C - Ca-al kyl )am no-car bonyl , hydroxyl, Cl -C4-al koxy, fornyloxy, C-Q

al kyl - carbonyl oxy, Cl-C4-al kyI thio, C3- CG cycl oal kyl hen)é‘g The term
"al kenyl ' Wﬁﬂhuﬂmewmgmemm ingtedcallcderiaRaYes withy cyclic (in

"“the we 50 carbons or greater) h ocas @l ONs,
pr ef er abl phyﬁidasi@ﬂr! ahb?#blegﬁﬂﬁﬂ ﬁ:ag éeh%gﬁgnﬁ ﬁPﬁqggﬁgﬂgjbch as

et henyl , el A gdwy-j-he leavibg m@s incRidb ud:;dmho,splzite,

- : R Y Which fc2p Bfeh s

gﬁ gy:or%a}‘la !:Elgy,?igbmfgrhblyd b2 pro&er%‘lipg?nd thg | i ke&dTh ner(,oﬁrg;o;:gyl S

?gé: ?12? cémwgﬁg %Wﬁ%onyﬁo Cl (IZIi er r_] a | am _no lgpt;no?ngle
I-(C - ?6@ sﬁu;tetlmzﬂd on %%Wﬁfw

CI (Ca al kyf‘% rbon%xy C?, Cﬁ:%;ﬁ h hé%WI oal kyl or phenyl The

term"al kglqvbblem;thp chai n and branched chain
15 hydrocarbons of 2 to 10 carbon atons, preferably 2 to 6 carbon atons,

with at | east one trlple bond such S ethyn I
2- Pr 0py nyModk eafyod oragunl omPEaD R0 RF e 1 pgiondase Wit fhvention are

10 namﬂyoccmnnglsoﬂavones and/or metabolites thereof inchnding: formononetin,
‘biochanin, genistein and daidzein.

Asmdhmﬁmchonaldmvﬂwesmchdemﬁabohtes,ﬁagmmﬁ,paﬂ,poﬂmsmd
mautants from natural or synthetic isoflavone sources. It will be appreciated that such
15 ﬁmchonaldmvahvesmﬂexhibltmeormcmoftheﬁmcuonalacmnesofthemnve

isoflavone.

Similarly, chemical and fanctional equivalents of a particular isoflavone should be
understood as molecules exhibiting any one of more of the functional activities of the

20 isoflavone and may be derived from any source such as being chemically synthesised or
identified via screening processes such as natural product screening.

Analogues of the isoflavones contemplated herein inclade, but are not limited to, those

compounds depicted by genet_al formula L
25 ‘
The term "alkyl" is taken to include straight chain, branched chain and cychc (in the case
of 5 carbons or greater) saturated alkyl groups of 1 to 10 carbon atoms, preferably from 1
io 6 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secbutyl,
tertiary butyl, pentyl, cyclopentyl, and the like. The alkyl group is more preferably methyl,
30 ethyl, propyl or isopropyl. The alkyl group may optionaily be substituted by one or more

of fluorine, chlorine, bromine, iodine, carboxyl, C,;-C~alkoxycarbonyl, C,-Cs-alkylamino-



The al kynyl group is nore preferably ethynyl, 1 -propynyl or 2 propynyl.
The al kynyl group may optionally be substrtuted by one or nore of
fluorine, chlorine, brom ne, iodine, carboxyl, G-Ca-a .k¥§g¥carbog$bs
Cl-Cerr]-al kyl am no-carbonyl, di{Cl-Ca-al Y1) am no-

hydr oxyl , Cl - C4-foxy, fornyloxy, Cl - Cs- al kyl - car bonyl oxy, Cl-Ca- aIkyIthio,
C3- C6-cycl oal kyl or phenyl. The term"aryl' is taken to include phenyl,

bi phenyl and napht hyl and maybe optionally substituted by one or nore
Cl - C4-al kyl, hydroxy, C-Ca-al koxy, carbonyl Cl-C4 25 al koxycar bonyl

Cl - Ca- alkylcarbonyloxy or halo. The terar heteroaryl I's taken to include
five-nmenbered and si x-nenbered rings W Ch include at |east one oxygen,
sul fur or nitrogen in the ring, which rings may be optionally 'fused to

ot her aryl or heteroaryl rings including but not limted t ug pyridyl.,

pyrim dyl c%b%g{/,]rm dk?])myhrbonﬁ,thmmcrﬁyﬂkﬂm e anyl
benzot hi ophen ui nol |sopu rpholrnyl, oxazol yl,
t hi azol ylalkybyanbort: bxy,ﬁr@hﬂwm puf '&ﬁéydl?%nopéh Eg Sept enber 2005 -21

cytosine, uracil, and isoxazolyl. The heteroaromatic group can be

optionally substltuted by one or rmre of fluori chl ori
| odr ne, CpehésytalkeGyl" Gntakiik thdpohide 6 ﬁm @@c ony
- (& - Ca- ol k I) am no- S%raﬁarooﬁg‘bg?%:Xﬁ:ﬁﬁﬂcarﬁha%i@i@[craﬁl?ﬁ@ﬁ@!@pn

Ct C4-4l rof C6- cycl oal kyl henyl . The
5 heterom ﬁgseb@m,m@arowmasmyy lmybﬁd’t‘w&]sl d. The
term "hal S taken to incl ugﬁa‘ﬁ‘ Yﬁ) chI p Qf,gferably
fluoro a%ntﬂiy!,drmeﬂlbﬁﬂ P‘;l‘ erence to for exarrpl e

" hal oal kyI WI le) 2 mgp,stapam Mherdkelgésmtﬂpdnnmpwaﬂu

per hal ogéM

Preferred 1 haJ 0al
trifl uormmwmloﬁﬂﬂ %W b-t'lel y acceptabl e
salt" 10 erer efers tq ankg%‘W %{@i-@i—ﬂk?m"’m , hydroxyl,
C,-Cy-alkcoxy, formyloxy, Cr-Ce-alkyl-carbonyloxy, Ci-Ce-alkylthio, Cs-Co-cycloalieyl or

phenyl.

The term "alkynyl” is taken to inclade both straight chain and branched chain

15 hydrocarbons of 2 to 10 carbon atoms, preferably 2 to 6 carbon atoms, with at least one
triple bond such as ethynyl, 1-propynyl, 2 -propynyl, 1-butynyl, 2-butynyl, and the like.
The alkynyl group is more preferably ethynyl, 1-propynyl or 2-propynyl. The alkynyl
group may optionally be substituted by one or more of fluorine, chlorine, bromine, iodine,

carboxyl, CI-C.;-a]koxycarbonYl, Cl-C4-alkyla:mno-carbonyl, di-(C,~Cs-alkyl)-amino-
20 carbonyl, hydroxyl, Ci-Cs-alkoxy, formyloxy, C,-Cs-alkyl-carbonyloxy, C,-Cs-alkylthio,

Cs-Ce-cycloalkyl or phenyl.

The term "aryl” is taken to include phenyl, biphenyl and naphthyl and may be optionally
substituied by one or more C,-Cy-alkyl, bydroxy, Ci-Cy-alkoxy, carl?onyl, C-Cs-
25 alkoxycarbonyl, C,-Ce-alkylcarbonyloxy or halo.

The term "heteroaryl” is taken to include five-membered and six-membered rings which
include at least one oxygen, sulfur or nitrogen in the ring, which tings may be optionally
fused to other aryl or heteroaryl rings including but not limited to furyl, pyridyl, pyrimidyl,
30 thienyl, imidazolyl, ‘tetrazolyl, pyrazinyl, benzofuranyl, benzothiophenyl, quinolyl,
isopuinolyl, purinyl, morpholinyl, oxazolyl, thiazolyl, pyrrolyl, xanthinyl, purine, thymine,



carries a charge and that can be admnistered in association with a

phar maceuti cal agent, for exanple, as a counter-cation or counter-anion in
a salt. Pharnaceutically acceptable . 15 cations are kng@g t HQO?@ gf
skilled in the art, and include but are not linited to PHﬁ?“ HA22si um
calcium zinc and quaternary am ne. Pharmaceutically acceptable anions are
known to those of skill in the art, and include but we not limted to
chloride, acetate, citrate, bicarbonate and carbonate. 20 The isofl avones
for use in the present invention may be derived fromany nunber of sources
readily identifiable to a person skilled in the art Preferably, they are
obtained.in the formof extracts fronrglant sources. Again, those skilled
inthe art will readily be able to identify suitable plant species,
however,' plants of particular use in the invention include chickpea and

. clover spfec?'bgﬁm,W,%m&m@@mﬁw@faﬂﬁamﬂpm@bpﬁmﬂyambys 25
obtai ned fromred clover or subterranean_ clover p@%ﬁ %%W?’ﬁy’?y‘/’ ne
extract nwcbemprmmnﬁ,ycbmerkrﬁmciéﬂd’%’ewwie‘ "@M‘l t™*For
exanpl e, Wf | axito_@e_(gx%,f@_ ggﬁr-ﬂwmmﬂm?gcpmmgw organic
solvent e %’m a7 at 1ve plant sodrce. It w !l be appreciated
that an i gaidylesgne,; Cstalletcabayyloey, -G dlisyithio, GarGewysioplky] opphenyk dhge of a
single. species of, plant or. a conbingti.on Qﬁ,” nmore different tissues
t her eof5. mqmmﬂccaﬁ%erﬁwgﬁ%@g”@g‘wmxghm a starting 16 Septenber
2005 -22 material which contains a heterogeneous m xture of tissues from
two or nore different species of_ plant, ner al | wher } sof | ayvone
ext ract immdhdd“ﬁmmm’éhp%ﬁ@%ﬂ#ﬂ?’pﬁﬁgﬂ% nut ed
or_chopped, i it 0\ SUBILkEInp Hi6f° Refiftidedd it & ailoMHiloAllylr withizghidd | ni 0
smaller p s P Eont atted W th water and ah orgapic sohgi,nt, such as a
walt ;ar {n Zﬁbab \ thegt abed,odihal Qmmmwm R&YWE'I‘R“ gred) s
cont aciedy M " Gt 20 e B fit Bleifroctiyl

The term "pharmaceutically accepteble salt” refers to an organic or inorganic moiety that
carries a charge and that can be administered in association with a pharmaceutical agent,
for example, as a counter-cation or counter-anion in a salt. Pharmacentically acceptable |
15 cations are known to those of skilled in the art, and inchade but are not limited to sodinm,
potassium, calcium, zinc apd quaternary amihe. Pharmaceutically acceptable anions are

Imown to those of skill in the art, and include but are not limited o chloride, acetate,
citrate, bicarbonate and carbonate.

20 The isoflavones for use in the present invention may be derived from any number of
sources readily identifiable to 2 person skilled in the art. Preferably, they are obtained in
the form of extracts from plant sources. Again, those skilled in the art will readily be able
to identify snitable plant species, however, plants of particular use in the invention include
chickpea and clover species, for example. More preferably, the'isoﬂavone extract is

25  obtained from red clover or subterranean clover species.

An isoflavone extract may be prepared by any number of techniques known in the art. For
example, suitable isoflavone exiracts may be prepared by water/organic solvent extraction
| from the native plant source. It will be appreciated that an isoflavone extract may be
30 prepared from any single tissue of a single species of plant or a combination of two or
more different tissues thereof. Similarly, an extract may be prepared from a starting



wi t hout any pre-treatnent The ratio of water to organic solvent may be
generally in the range of 1:10 to 10:1 and may, for exanple, conprise

equal proportions of water and 10 solvent, or from 1%t ﬂigofy erég gani c
sol vent Any organic solvent or a mxture of such solve 'Fgf 8 The

.organi c solvent may preferably be a C2-10, nore preferably a Cl-4 organic
sol vent (such as nethanol, chloroform ethanol, propel, propylene glycol,
erythrite, butanol, butanediol, acetonitrile, ethylene glycol, ethyl .
acetate, -glycidol, glycerol dihydroxyacetone or acetone). Optionally the
wat er / organi c solvent 15 m xture may include an enzyme whi ch cl eaves
i sof | avone gl ycosides to the aglycone +@m The nixture may be vigorously
agitated so as to farman enul sion. The tenperature of the. m x may range,
- for exanple, frmnananMenttemmrmuretothrngtemmrmure Exposure. -
time may b Bh 88faitl9 B hetefd § Rlixtueecddtissuen domwocorinore differenict i on
period is menty our hours at 90C. The extract may be separated from’
undi ssol vespegiesofipl®0. mat eri al and the organic sol vent renpved, such as by
distillation, rotary evaporation, or other standard procedures for sol vent
renoval . The resultant extract containing water soluble and non-water
sol ubl e cannepaR! Where yn s fldvorectxtractys prepaned ﬁvmplwmm#ﬁ@ln@%b? act,

whi ch may be fof nul at ed th ong or.nore pharmBce I
carrier$, commippedar Bito ?P%E“@é@% g * lfh nvgﬁ{orasyrra(ﬂaZS An

extract G e RGP E Do fbdl i Whtef 2T ki drEarae solvent, sueckias awatoenyiacible ormc

par agraphs may contain small anounts, of on h i.ncl ude |sofla sin
their agl yolvest. fAllemativelyetheplpnt matesial i q\gh &M@é avone

enriched oil Tﬁé}aﬁ[g’ g&mhﬁ hbg&mﬂl ﬁithos, or,
If it is %Mggu%sof avonebrggt%rﬁlo may T)e dri ed9 foE: exaligi:’e in the
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such solvents may be used. The organic solvt may preferably be a C2-10, more
preferably s C1-4 orgamic solvent (such as methaml, chloroform, ethanol, propanol,
propylene glycol, erythrite, butanol, butanediol, acetonitrile, ethylene glycol, ethyl acetate,
glycidol, glycerol dihydroxyacetone or acetone). Optionally the water/organic solvent

15 mixture may include an enzyme which cleaves isoflavone glycosides to the aglycone form.
The mixture may be vigorously agitated so as to form an emulsion. The temperature of the
mix may range, for example, from an ambient temperature to boiling temperature.
Exposure time may be between one hour to several weeks. One convenient extraction
peziod is twenty-four hours at 90°C. The extract may be separated from undissolved plant

20 material and the organic solvent removed, such as by distillation, rotary evaporation, or
other standard procedures for solvent removal. The resultant extract containing water
soluble and non-water soluble components may be dried to give an isoflavone-containing
extract, which may be formulated with one or more pharmacentically accept_able carriers,
excipients and/or auxiliaries according to the invention.

25 _
An extract made according to the description provided in the previous paragrapbs may
contain small amounts of oil which include isoflavones in their aglycone form (referred to
herein as isoflavones). This isoflavone enriched oil, may be subject to HPLC to adjust the
isoflavone ratios, or, if it is at the desired isoflavone ratio, may be dried, for example in the

30 presence of silica, and be formulated with one or more carriers, excipients and/or
auxiliaries to give an isoflavone containing extract. Alternatively, the isoflavones




-23 contained in said small amounts of oil may be further concentrated by
addition to the oil of a non-water sol uble organic solvent such as hexane
hept ane, octane acetone or a m xture of one or nore of ch sQl v

exanple i s 80% hexane, 20% acetone w w having high sol u PPW“??{ Xl S but
| ow solubility for isoflavones. The oil readily partltlons into the 5
organi c solvent, and an enriched isoflavone containing extract falls out of
solution. The recovered extract may be dried, for exanple in an oven at
50C to about 120C, and fornulated with one or nore pharmaceutically
acceptable carriers, excipients and/or auxiliaries. 10 It wll be

appreci ated that the present invention-&30 contenpl ates the production of
conpounds descri bed herein, including the isaoflavones, functional
derivatives, equivalents, or analogues thereof, by established synthetic

. techni ques ﬂyﬁhﬁi el dfonidfsl of 019y B furtheriBttratcdbyn@ditionab thvilds
e S

di scl oses approprlate for the sxnthe5|s of various |soflavones 15

Ct her sui tahd:mwawrbddblermgmﬁﬁesdmh exAne.eRiape.OCtang BEFtansRy a mxtare

. I'nternational Patent i OAse YR ﬁﬁ ’EQ‘E‘H Vo 5 efbdd Qﬁ""’mﬂ’,ﬁi
references° @H"f%?géﬁgs%&%% ar e corporate ﬁerejlr)n in their entirety

by ref er engign salibiliity fiir bils bt 16w solebility ﬂﬁlmlﬁlavoneaoﬁmmbmdﬂspmmm@the use

in the present invention nay be .i the formof a urr in

aqueousssoﬁrﬂameﬁplymfaﬂéﬁtﬁﬂ éﬁ{h‘ﬁi’ ?@%E‘IEW"'P% of} ﬁ:& )h‘

particul at e,‘?,;,?t%ggﬁ;é ﬂﬁﬂi&vemsmto(awﬁfmscrmhanol

et hanol , et??ﬂ/v%ma@ce at e thyI sul foxide). 25 Based on t he

charact er |mﬂaaammmemmmmmuaﬂvwmmﬁ§, Qcipignis gdéarent

i nvention tg. r,ggul ate circulating lipid |levels and bone density, they may

be usef ul treatment and/or prevention of certain indications
presenting in animls. CGenerally such indications

10 It will be appreciated that the present invention also contemplates the production of
compounds described herein, including the isoflavones, functional derivatives, equivalents,
or analogues thereof, by established synthetic techniques well known in the art. See, for
example, Chang et al which discloses methods appropriate for the synthesis of various
isoflavones.

15
Other suitable methods may be found in, for example, published International Patent

Applications WO 98/08503 and WO 00/49009, and references cited therein, which are
incorporated herein in their entirety by reference.

20 Tt will be appreciated that isoflavones suitable for use in the present invention may be in
the form of a powder, 2 slury, in aqueocus solution (for example, containing a small
amount of oil), particulate form, or dissolved in an organic solvent (such as methanol,

sthanol, ethyl acetate or dimethy! sulfoxide).

25 Based on the characteristic ability of the method and compositions of the present invention
to regulate circulating lipid levels and bone density, they may be useful for the treatment
and/or prevention of certain indications presenting in mmimals. Generally such indications
include hyperlipidemias and osteoporosis. Specifically, the method and compositions are
suitable for beneficially altering blood lipoprotein levels, improving vascular compliance

30 and for the ireatment and/or prevention of thrombogenic events, vascular disease,



i ncl ude hyperlipidem as and osteoporosis. Specifically, the nmethod and
conpositions are suitable for beneficially altering blood |ipoprotein

| evel s, inproving vascul ar conpliance 30 and for the tﬁ@gtggﬁ% &ﬂggﬁr
prevention of thronbogenic events, vascul ar di sease, 16 8 %r 5 -24
I schaem ¢ heart disease, coronary heart disease, arteriosclerosis and Type
| and Il osteoporosis. As used herein, the term"treatnent” is to be
considered in its broadest context. The term 5 does not necessarily inply
that an animal is treated until total recovery. Accordingly, "treatnment"’

I ncludes anelioration of the synptons or severity of a particular condition

or preventing or otherw se reducing the2firsk of devel oping a particul ar
condition. As previously nentioned, conbined adm nistration of the

-isof lavones and lipid regulating 10 drugs according to the present

i nventi on eadne heste dishae pebibmirg beart diseasef arterioscierosivand Typetliand {1
conpositions (each containing a different active according to the

i nvent i on) ogteopaesis.adni ni stration of a single conposition or fornmulation
whi ch contains the at | east one isoflavone in conbination with at |east
one lipid lowering drug. 15 I'n the case where the actives according to the

i nvent i on As@sabhEreirsthe teeoh "aeatiaenty isdo be consjsisradtin itp brasdest cemento Jhe will
contain either of at l.east_.ope |lipid requl ati t ne

i sof | avéne dp7s nof W&Mﬁsﬂﬁ&'\?@gﬁ@ ‘gﬁ"y%ﬁgf’%'gu‘e‘ i Eerg] f, each
optional | y"ﬁaﬁéﬁ%mdb@malf&bﬁmm:amwmpw cﬁnjiﬁabdrem
carriers, excipients, auxiliaries a 0 I l.uents., 25 .10 the case ere
the acti veBreyemsing orpthesyise reduciug the M@m&ﬁ%@%m i on
preferably conprises at |east one lipid regulating drug and at | east one

I sof | avone or . . .
s As previously mentioned, combined administration of the isoflavones and lipid regulating

10 drugs according to the present invention may include the administration of two or more
distinct compositions (each containing a different active according to the invention) or the
administration of a single comaposition or formulation which contains theathast one
isoflavone in combination with at least one lipid lowering drug.

15 In the case where the actives according to the invention are administered as distinct
compositions each composition will contain either of at least one lipid regnlating drug or at
Jeast one isoflavone or functional derivative, equivalent or analogue thereof, each
optionally in association with one or more pharmacentically acceptable carriers, excipients,
auxiliaries and/or diluents.

20
In the case where the actives are combined in a single composition such composition

preferzbly comprises at least one lipid regulating drug and at least one isoflavone or
functional derivative, equivalenf or analogue thereof, optionally in association with one or
more pharmaceutically acceptable carriers, excipients, auxiliaries and/or diluents.

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, awxliaries or diluents that are
acceptable for veterinary use as well as human pharmaceutical use. As used herein the



functional derivative, equivalent or anal ogue thereof, optionally in
association with one or nore pharmaceutically acceptable carriers,

exci pients, auxiliaries and/or diluents. A, , pharmaceuti lv. acc | e
carrier, excipient, auxiliary and/or diluent"” as used hﬁ%?'xte"&‘?g%ggbe

taken to include any carrier, excipient, auxiliary or diluent that is
considered wuseful in preparing a pharmaceutical conposition. Such
carriers, excipients, auxiliaries or diluents will be generally safe,
non-toxi ¢ and neither biologically nor otherwi se 30 undesirable. The term
also includes carriers, excipients, auxiliaries or diluents that are
acceptable for veterinary use as well a2 human pharnaceutical use. As used
herein the 16. Septenber 2005 -25 term "pharnaceutically acceptable
carriers, excipients, auxiliaries and/or diluents". includes one of, or

_ nore than lé’%atpﬁ;fmﬂémg Qéé@%%anhérﬁ\mhb]ehﬁ, apliaries and/dr dihwatst msindss
carriers, cifprents, auxiliaries or diluents used in the present 5
i nvent i on ofigyf, bembore thah bue of;, sudhqybsiangs.m or bot h, depending on the desired

dosage formof the composition, or conpositions, to be used. Carriers,
excipients, auxiliarjes a or .diluents. ] . f | hdell ¥n NG SPdsint
fillors, Biwildesppiepiaiadthe %‘,"“‘aﬁ‘ﬁ"g‘fﬂf’%‘zﬁsw 5’&"?&2‘?%% disinteiféasnts, and
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the at |east _ong lipid regulating drug and at
| east onebsicdntabindears, disistegrotspand eqatings. drwillhe M@e one or
nore additiqnal agents (Qr s@ﬁ:ﬁéﬁ'ﬂﬁﬁﬁi%%’mﬁ%swwam ns (for
 exanpl e, W%ﬂ?‘ﬂm%ﬁ%&oug& Itamn C_ Vitamn D, Vitanip E and
Vi t aniyg Kiwedit. Howver, axddiples efcuitpble camiesrexcipients, iapsiiarios of dimege Wi um and
' he f f ph i cal d.. .abl | :
rengarese, T the Lot i Slarasaybpiobticausapin o oo 15

In addition to the at least one lipid regulating drug and at least one isoflavone, the
compositions of the inveation may include one or more additional agents (or accessory

15 ingredients), such as vitamins (for example, Vitamin A, Vitamin B group, Vitamin C,
Vitamin D, Vitamie E and Vitamin K), and minerals (for example, magnesium, iron, zinc,
caleiuin and manganese in the form of pharmacentically acceptable salts).

The compositions of the invention include those suitableforgral,recml, optical, buccal
20 (for example, sublingual), parenteral (for example, subcutaneous, intramuscular,
intradermal and intravenous injection) and transdermal administration. It will be
appreciated that the most suitable route in any given case will depend on the nature and
severity of the condition being treated, and the preference and general state of the patient.

25 Compositions suitable for oral administration may be presented in discrete mnits, such as
capsules, sachets, lozenges, or tablets, each containing a pre-determined amount of the
active combination. The actives may be present as powders or granules, as a solution or a
suspension 'in an aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil
emnlsion, for example. Such compositions may be prepared by any suitable method of

30 pharmacy which includes at least the step of bringing into association the active compound
and one or mote suitable carriers, auxili_aries, excipients, or diluents.



The conpositions of the invention include those suitable for oral, rectal,
optical, buccal 20 (for exanple, sublingual), parenteral (for exanple,
subcut aneous, intramuscul ar, intradermal and intravenou ectroab
transdermal administration. It will be appreciated t hat® ?é; Bgtable
route in any given case will depend on the nature and severity of the
condition being treated, and the preference and general state of the
patient. 25 Conpositions suitable for oral adm nistration nay be presented.
in discrete units, such as capsules, sachets, |ozenges, or tablets, each
containing a pre- determi ned anount of tgg active conbination. The actives
may be present as powders or granul es, a solution or a- suspension in an
aqueous or non-aqueous liquid, or as an oil-in-water or “wat er -1 n- oi

enul sion, for exanple. Such conpositions may be prepared by any suitable
nmet hod of 30 pharmacy which includes at least the step of bringing into
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In the case of oral compositions, suitable carriers include fillers, binders and, if desired,
disintegrators. Appropriate fillers include sugars, such as lactose, sacchamse,mmmlor
15 sorbitol, cellulose preparations and/or calcium phosphates, such as tricalcium phosphate or
calcium hydrogen phosphate. Appropriate binders include, starch pastes comprising, for
example, corn, wheat, rice or potato starch, gelatin, tragacanth, methylcellulose and/or |
polyvinylpyrrolidone. Appropriate disintegrators inchde, for example, the above-
mentioned starches, carboxymethy? starch, cross linked polyvinylpyrmlidonc, agar or algin
20 acid or a salt thereof, such as sodium alginate. Excipients may include flow conditioners

or lubricants; for example silicic acid, talc, stearic acid or salts thereof, such as magnesium

or calcium stearate, and/or polyethylene glycol.

Dregee cores prepared according to the invention may be provided with suitable,

25  optionally enteric coatings, there being used, infer alia, concentrated sugar solutions which
may comprisb gum Arabic, tac, polyvinylpyrrolidone, polyethylene glycol and/or titanium
dioxide, or coating solutions in suitable organic solvents or solvent mixtures, or, for the
preparation of enteric coatings, solutions of suitable cellulose preparations, such as
acetylcellulose phthalate or hydroxypropylmethylcellulose phthalate. Dyes or pigments

30 may be added to the tablets or dragee coatings, for example, for identification purposes or
to indicate different doses of active ingredients.



disintegrators. Appropriate fillers include sugars, such as | actose,
saccharose, mannitol or 15 sorbitol, cellul ose preparations and/or caI ci um

phosphat es, such as trical ci um phosphate or cal cium hyqérr%% g?ﬁﬁgs
Appropriate binders include, starch pastes conpri sing, corn

wheat, rice or potato starch, gelatin, tragacanth, nethylcellul ose and/or
pol yvinyl pyrrolidone. Appropriate disintegrators include, for exanple, the
above- nentioned starches, carboxynethyl starch, cross |inked

pol yvi nyl pyrrolidone, agar or algin 20 acid or a salt thereof; such as

sodi um al gi nate. Excipients may include flow conditioners or |ubricants;
for exanple silicic acid, talc, steari€2deid or salts thereof, such as
magnesi um -or cal cium stearate, and/or polyethylene glycol. Dragee cores
prepared according to the invention nay be provided with suitable, 25
optionally enteric coatings, there being used, inter alia, concentrated

sugar solutions which nmay conprise gum Arabic Vi rrol i done,
pol yet hyl Wﬁlepmmmwwgﬁﬂlﬁgwﬁﬁ ‘?’
suitable organic soI vents ,or . sol v o Rl alflfsticRérgRfdhalsi on of
enteric cexunpligof @!ﬂ“ﬂf"r’&ﬂg %’f P%Efm wgﬁf%(géemprepgr ations, such as
acetyl cel '@@@% 12 Re QFy-HH6 mmp;ymmmm We%@tbﬁm(lﬁ e. Dyes
or pigmen maybe added to the t ts ?a e ?;Marrpl e,
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soft, seakgsl Ithsaomrdsaam W@S‘F‘? gyitable 8 ycerol
or sorbitol. The dr W*ﬁehgm Qlsobet he form
of 5 mul efatiyrails, I@I&%I m&%ﬁt}rle %*’cﬁ fillers, such ?ggl act ose,

bi'nders, as starches and/or glicants, such as talc or magnesi um
stearate, an when appropri ate, stabilisers. U soft capsules, the actives
are prix¥erabl y di ssol ved or suspended in suitable Iiquids, such as

Formnlations suitable for buccal (sublingual) administration include: Iozmges, comprising
the actives in a flavoured base, for example, sucroge and acacia or tragacanth; and pastilles,

comprisingtlmacﬁveainaninertbase, forexamp]e,gelatineandglycerin,orsucmseand
acacia.

15
vention suitable for parenteral administration conveniently

Compositions of the present in -
comprise sterile aqueous preparations containing the actives, which preparations are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenonsly, although administration may also be effected by

20 means of subcutaneous, intramuscular, or intradermal injection. Suitable compositions
include water soluble extracts and suspensions of the active ingredient. For example, oily
mjechonsuspmmonsmaybeused in which suitable lipophilic solvents or vehicles, such as
fatty oils (for example sesame oiD), or synthetic fatty acid esters (for example ethyl oleate
or triglycerides), are used. Alternatively, aqueous injection suspensions may be utilised,

25 which comprnse viscosity-increasing substances, for example sodium
carboxymethylcellulose, sorbitol and/or dextran, and, where appropriate, also stabilisers.
As an example, compositions may conveniently be prepared by admixing the actives with |

water or a glycine buffer and rendering the resulting solution sterile and isotonic with the

blood.
30



fatty oils, peraffmoil or liquid polyethylene glycols, to which
stabilisers may al so be added 10 15 Fornul ati ons suitable for buccal
(sublingual ) adm nistration include: |ozenges, conprisi F% %&S in a
fl avoured base, for exanple, sucrose and acacia or tragl €§|‘?P S oio
Pastilles, conprising the actives in an inert base, for exanple, gelatine
and glycerin, or sucrose and acacia Conpositions.of the present invention
suitable for parenteral adm nistration conveniently conprise sterile
aqueous preparations containing the actives, which preparations are
preferably isotonic with the blood of the |ntended reci pient. These
preparations are preferably adninisterd8-intravenously, although

adm nistration may al so be effected by 20 nmeans of subcut aneous,
intramuscul ar, or intradermal injection. Suitable conpositions include

wat er sol Lﬂ%};ﬁ uibiniiabia Bk restaPARsiniaatia art bmfaably\pmsmngdwmhdoseFor
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| i pophi’l i @uﬁﬂisnmmss Thesepy be prepazed by adau a’ﬁ?‘ﬁ thf I e sesane
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triglycer g el'y, aqueous injection suspensions may
be utili sggyure?5 Which conprise viscosity-increasing substances, for

exanpl e sodi um car boxynet hyl cel | ul ose, sorbitol and/or dext ran, and, where
appr oprﬁ ate, also stabilisers As an exanpl e, conpositions

conveni engl 15%1 %ﬁgog%@cgm%mwmcammmmmm)&a&lmi ne
rendering t

buf fer resultlng solution steril e and.i $Qtoni th the
bl 0od. 30 teFofie pf amstmaGeam,dotion, paste, pasts, gel, spra oil, Carrieh which

may be used include 'Vaseline, lanoline, polyethylene glycols, alcohols, and combinatior of
. twoormorethereof Theaohveoomponndzsgmallypresentataconcmhmonofﬁ-om
10 0.1% to 5% wiw, morepartncularlyﬁ-omos%wZ%wfw Examples of such
corpositions include cosmetic skin: creams. '

Compositions suitable for transdermal administration maybé presented as discrete patches
adaptedbremainhhﬁmatewnﬁctﬁmﬂwepidmmisoﬁhemcipimfwaprobnged
15 period of time. Such patches may contain the actives in an optionally buffered aqueous

solution.

Compositions suitable for transdermal administration may also be delivered by
jontophoresis (see Panchagnula R, Pillai O, Nair VB, Ramarao P. Transdermal

20 iontophoresis revisited. Curr Opm Chem Biol 2000 Aug;4(4):468-73) typically taking the
form of an optionally buffered aqueous solution of the actives. Such compositions may,
for example, contain citrate or bis/Tris buffer (pH 6) or ethanol/water, with for example
0.05% to 30% wiw extract.

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

The compositions of the invention may also be administered to a human in a dietary

30 supplement form. Dietary supplements incorporating the actives can be prepared by
adding the composition to a food in the process of preparing the food. Any food may be



Formul ations suitable for rectal adm nistration are preferably presented as
unit dose suppositories. These may be prepared by adm xing the actives
with one or nore conventional solid carriers, for exangég cocoa Qﬁbﬁer

and then shaping the resulting mxture. 5 Fornul ations €8 ¢t9"0s
suitable for topical adm nistration to the skin preferably tote the form
of an ointnent, cream |otion, paste, gel, spray, aerosol, or oil. Carriers
whi ch ‘may be used i ncl ude Vasel i ne, | anoline, polyethylene glycols,

al cohol s, and conbi nation of two or nore thereof. The active conmpound is
generally present at a concentration of from10 0.1%to 5% w w, nore
particularly fromO0.5%to 2% w w. Exanpi8s of such conpositions include
cosnetic skin creans. Conpositions suitable for transdernmal adm nistration
may be presented as discrete patches adapted to remain in intimte contact
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e corrp05|t|ons of th

ni trous oxXi e invention may al so be adm ni stered
to a hunaponsamar of the fod.

10
Tt will be appreciated that compositions suitable for use in the present invention may be
prepared according to standard methodology used in the art. Such methodology is noted
for example in Goodman & Gilman, The Pharmacological Basis of Therapeutics (7th
Edition, 1985) and Remington's Pharmaceutical Science (Mack Publishing Company, 10th
15 Edition.

Generally, compositions of the invention may be formulated to contain one or more
isoflavone or functional derivative, equivalent or analogue thereof in the range of 1 mg to
1 g (total isoflavone content). Preferably, 2 composition according to the invention

20 contains iOmgto l60mgofﬂ1§isoﬂavones. Preferably, an administration at a rate of
between 0.1 to 2 mg/kg body weight per day of total isofiavones is considered suitabie for

use in the present invention.

It is envisaged that where a composition of the invention is prepared using an isoflavone
95 extract as described herein, such composition will generally contain between 0.5% to
100% by weight of the extract. In the case of injectable formulations, 0.1% to 60% w/v, is
preferable. It will be appreciated that such percentage of extract to total composition may
vary depending on the concentration of particular isoflavones contained within the extract
and the desired unit dosage required in any particular composition.
30



30 supplenment form Dietary supplenents incorporating the actives can be
prepared by adding the conposition to a food in the process of preparing
the food. Any food nay be 16 Septenber 2005 -29 used in %g ngqjFHB %bOEOt
limted thereto, meats such as ground neats, enulsified plenbey

mari nat ed nmeats; beverages such as nutritional beverages, sports beverages,
protein fortified beverages, juices, mlk, mlk-alternatives, and wei ght

| oss beverages; cheeses such as hard and soft cheeses, cream cheese, and
‘cottage cheese; frozen desserts such as ice 5 cream ice mlk, |ow fat
frozen desserts, and non-dairy frozen degserts; yogi; soups; puddings;
bakery products; salad dressings; and dips and spreads such as mayonnai se,
margari ne, butter, butter substitute, and other fat containing spreads. The
conposition is added to the food in an anobunt selected to deliver a

desired dogepepfontol gerepatiskill mummmwhwhtbmmrdﬁtesmﬂmédybmbletww Il be

e pr opar SRR BHRTPPRIIAPHE B Hifpoloh HFoRRg Elihe uiNGRRRL O Y

met hodol Ogﬁrﬁﬁemta mmlmwmwwﬂgammmg. cal
Basis of therapeutics (7th Edition,_ 1985) and EE ton,s IGﬁrnaceéglcal
Sci ence ( Msommeénljs nsedtin fhe @Wﬂ@ﬂ%@%ﬁ Bﬁr’}]" i tions
of the [nventio M s&ﬁ‘id&énm&@ﬂa\ﬁoﬁ@i:bﬁ&ﬂne or
functio aj“éﬁﬁﬁdﬁﬁ:lveﬂ equi val ent gﬁg ogue thereof in the range of | ny
to 19 (tmmymmgdﬂmtysomwmmmusmﬁ%@mwc@d&mg to

the inventjion 20 contains 10 ng to 160 ng of the isoflavones. Preferably,
an admi ni d¥eation at a rate of between 0.1 to 2 ng/ kg body wei ght per day
of total isoflavones is considered suitable for wuse in the present

| nvent! O Ihose of general skill in the art to which the present invention relates will understand thit
10 aoomposiﬁmaccordingmtheﬁwmﬁonmaybefonnulaﬁedmcmminoneormoreﬁpid
regulating drugs at a concentration conventionally used in the art. Such a person would be
able to obtain such information from the manufactarers of such drugs.

‘While the preferred concentration ranges of actives in the compositions of the present
15 invention have been described sbove, it will be appreciated that the amount of a particular
active in a composition of the invention may be manipulated outside of these ranges to
accommodate a desired dosage form and administration regime. It will also be appreciated
tﬁat the prefetred concentration of active compounds in any drug composition according to
the invention, will depend on absorption, distribution, inactivation, and excretion Tates of
20 the drug as well as other factors known to those of skill in the art.

Compositions according to the invention may be administered in an effective amount, to a
subject in need thereof, using varying regimes that may be tailored to the particular needs
of a subject or patient. It will be appreciated that the administration regime, including the

25  dose of actives administered per day, may vary, inter dlia, according to the specific mode
of administration, the nature and severity of the condition to be treated, the preference and
state of health of the subject and based on the judgement of the health care provider.

Administration of the lipid lowering drugs is preferably at a rate recommended in the
30 MIMS Annnal [Caswell] and in this regard simvastatin, for example, may be administered
at a dose of 10 mg per day, increasing to a dose of 40 mg per day.



It is envisaged that where a conposition of the invention is prepared using
an i soflavone 25 extract as described herein, such conposition wll
generally contain between 0.5%to 100% by wei ght of the tract. he
case of injectable formulations, 0.1%to 60%wWv, is p}bi%@tgmbéa.rbﬁpgw |1
be appreciated that such percentage of extract to total conposition may
vary dependi ng on the concentration of particular isoflavones contai ned
within the extract and the desired unit dosage required in any particul ar
conposition. 30 16 Septenber 2005 -30 A person of general skill in the art
t-o which the invention relates will readily be able to determ ne the

i sof | avone content of an extract or condbsition according to the invention,
or whether a particular ratio of one isoflavone to another exists therein,
usi ng techniques' comonly used in the art; for exanple HPLC anal ysis.

. Simlarly, such skilled person(s) 5 will readily be able to produce a

conposi tion having such a desired isoflavone content, and{or ratig by
conbi ni ngTHe frethod of thegreseatizvention al ,m@@gﬁﬂ@ff?lﬂ’t‘{oﬁﬁﬂh‘gwﬂ and the
| i ke. Those of, g ner al ski; L_in, B\L}%?J”tméaﬂsw’ﬂb& e [dfer AR desdribedtd ON

rel ates wh a conposition daccording to the invention

maybe f or 4NN AbfinslOTd the Borentrationofsuch 4 dring whinuis administaredtpsa arbjegils

concentration conventionally used.in the art. ch r abl e
to obt & nlmmmmﬂﬁ@a%ﬁﬁ@&w??%&g&ﬁ% ugs. \ﬂEl le the
pr ef e r ed, cong Al ol x| 3 BORVeeA 1086 4ot 2 g diilye Acomthagly,adaw doke winld
present 1 ention hav

| e been descri bed abagve,_i.t, wi.ll ﬁ’%ﬁci ted that
t he amounbe ahsidened o a doseper day of Ipss than 10 B8 Ryadoygstegne may be
mani pul at ed,out si.de ,of t o E%?F pbdak® side dFedts Reydasage form
and adm nmmf"ﬁ'ﬂg ) 9 W ﬁ%‘#%gﬂggsgpgreci ated _that ?he referred
enini ign thereg Mmh%hmééaﬁg

concent r ajeiigded Whi ining fhe bedeficial agtign to
10 action.

Itvﬁnbeappmdaedthﬂthededreddaﬂydosageofemhwﬁvemybeadminiauedasa
singledoseorasanmnberofdivideddoses.

15 The most preferred administration form is a solid dosage form such as a tablet or capsule.

However, injectable formulations may also bensed. Where this is the case, administration

at a rate of 0.1 mL/minnte/kg, for example, is considered appropriate.

The length of treatment of a particular subject according to the invention may vary

20 depending on the specific mode of administration, the nature and severity of the conditiop
to be treated, the preference and state of health of the subject and based on the judgement
of the health care provider. Generally, an appropriate treatment length is one which is
sufficient to at least partially attain a desired result. For example, in the case of circulating
lipid regulation, administration may continue until such time as the circulating lipid levels

25 are appropriate. However, it is considered that in order to obtain maximum benefit from
the treatment (in relation to lipid ratios, vascular compliance, osteoporosis and decreased
propensity to thrombogenic events, for example) administration may be long term, such as

for one or more years.

30 The subjects in need of being treated using a method and compositions of the present
invention include those animals, including mammals, particularly humans, who require a



the invention, will depend on absorption, distribution, inactivation, and
excretion rates of 20 the drug as well as other factors known to those of
skill in the art Conpositions according to the inventio b

adm nistered in an effective anmobunt, to a subject in nﬁ%gg¥W@ﬁﬁggpoasing
varying regimes that may be tailored to the particular needs of a subject
or patient. It will be appreciated that the adm nistration regine,

i ncluding the 25 dose of actives adm nistered per day, may vary, inter
alia, according to the specific node . of adm nistration, the nature and
severity of the condition to be treated, the preference and state of
heal th of the subject and based on theJ dgenent of the health care
provider. Administration of the lipid I owering drugs is preferably at a
rate reconmended in the 30 M M5 Annual [Casmell] and in th|s regard

sinmvastatin, for exarrple may _be _adm n of : per day, .
i ncr easi nglevd of regydatiogrof. AFU"'H%“%W‘& is Eigég‘? examp t hod of
the present .invent rhﬂq.hﬁ,gh M&&Wnﬁ&%ﬁﬂﬁﬁwﬁm@a&ei pi d
regul ati n m’iésﬁ) Se erern @{' means a dosage | ower than that .

descri bed madsﬂ&dﬁbbﬁmammhammmmpmsmm%f drug which is
adm nistered to a subject is 5 |l ess than the nedically docunented dosage
for the erfQ’OP‘FBF‘S'exaan e, the recoormended starting dose of a static is
bet weens 10 ng and 20 ng daily. Accordingly, a |low dose world be considered

as a dose per day of |ess than 10 adm ni a_l.ow dase of such
li pi d regutwill bepppreniased thet: Fgg?}b” ﬁﬂ@k&%ﬂ% ed side
effects r gﬂgﬁﬂ M]crérf& Al rw.ahhg f;,laa‘l,-o tthet her eof
for exarrpl'é’%cﬁ regu at'1 ng b% aé(;iitt’l on. be appr eci ated that

the desi rqﬂvedﬂod,ynagomg geanifdose singl e
dose or as a nu@ of di vi Iﬁ]?d rﬁegmﬁﬁl,jg ni stration
formis a H#’Etg'éﬁ%g’s aﬂ#g% et or capsuf’% ]
10 Howevernmparnculm'lyprefaredﬂ;atwheremenuhmntand/orpmvmuonof

osteoporatic indications is desired the Lipid lowering drug be a statin.

The invention is now farther elucidated with reference to the following non-limiting
éxample.
15

Example 1
A forty-seven year old male presented with hypercholesterolemia. The male commenced

taking 10 mg Lipitor (atorvastatin) simultaneously with Trinovin {red clover extract from
Trifolium pratense which contains 40 mg standardised isoflavones per tablet) and found

20 swprisingly, after 18 months, a synergistic therapeutic benefit from the Lipitor/Trinovin
combination in lowering total cholesterol and LDL-cholesterol; compared with the use of
either active alone, as previously reported.

Months of treatment | Total cholesterol LDL.cholesterot HDL-cholesterot
(Lipitor and Trinovin) (izmol/L) (ramol/L) (romol/L})
0 6.4 4.8 12
0 66 50 T 11
15 4.5 28 1.2

25 From the description provided herein it will be apparent that a synergistic therapeutic
benefit may be obtained from the combined administration to a subject of at least one lipid



However, injectable fornulations may al so be used. Were this is the case,
admnistration at a rate of 0.1 niL/mnute/ kg, for exanple, is considered

appropriate. The length of treatnent of a particular subj ac
the invention nmay vary 20 depending on the specific m)dge3 5?"?5 qu;‘}'gtlon

the nature and severity of the condition to be treated, the preference and
state of health of the subject and based on the judgenent of the health
‘care provider. Generally, an appropriate treatnent length is one which is
sufficient to at least partially attain a desired result. For exanple, in
the case of circulating lipid regulation, admnistration nmay continue
until such tine as the circulating lipig,levels 25 are appropri ate.

However, it is considered that in ordefr”1o obtain maxi num benefit from the
treatment (in relationto lipid ratios, vascul ar conpliance ost eoporosi s
and decreased propensity to thronbogenlc event for exanp ;%

adni ni st r aepatingaapand a:trigst enaisofiayohe. Mﬁbeéﬂveﬁﬂ?’én&% ethsy The

subj ects in need of be|n t he
presernit |W@H‘Eﬂ°&h‘ ﬁ?&ﬁwﬁﬁdhﬁ% nmal s, part ?gj:jl arly
humans, ""nglfn%ﬂ afensfdhErehtt 17 @Hibregad, ﬁemﬂlﬁoﬁthgmmhmy

circulating®™Ti1pid [ evel s and/ or bgne densi oL, e such subjects

ty
“maybe nonrowadhechapees of thesubjechsufEring ME who are

ot copas oroan it pfBiEof app%amatm“ﬁ%%‘?ﬁ?’éﬁgmof e‘?ﬁ“";%. cul ar

lipid | OWMMWﬁmmwmmm ent,

or anal ogue thereof accorﬁl ng ;‘ﬁl sm ding on the
needs of JOWEMBANW e unlt 0se contalning both actives is
fornul ated, and the met hod of forrrul ation, for exanple.

Theiuvmﬁmhasbemdesm’bedhadn,wimmfmcetocdtainpnfmedmbodm
10 in order to enable the reader to practice the invention without mdue experimentation.

However,apersonhavingordinaryskinintheartwﬂlresdilyrewgnisethatmanyofthe

oomponentsmdparametetsmaybevmiedormodiﬁedtoacmainextemﬁﬂwut

departing from the scope of the invention. Furthermore, titles, headings, or the like are

pmvidedwmhmnethemada"scomprdlmsionofﬂﬁsdocmnentmdshouldmtquad
‘15 as limiting the scope of the present invention. S

The entire disclosures of all applications, patents and publications, cited above and below,
if any, are hereby incorporated by reference.

20 Bibliographic details of the publications referred to herein are collected at the end of the
description.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common
25 general knowledge in the field of endeavour.

Throughont this specification aud the claims which, unless the context requires otherwise,

the word "comprise”, and variations such as "comprises" and *comprising”, will be

understood to imply the inclusion of a stated integer or step or gl-oup of integers or steps
30 but not the exclusion of any other integer or step or group of integers or steps.



10 However, it is particularly preferred that where the treatnent and/or
prevention of osteoporatic indications is desired the lipid |owering drug
be a statin. The invention is now further el ucidated mntg ef erenc %}o t he
following non-limting exanple. 15 Exanple 1 A forty- sd é% 5 of nale
presented with hyperchol esterolem a. The mal e cormmenced taklng 10 ny
Li'pitor (atorvastatin) sinmultaneously with Trinovin (red clover extract
from Trifoliumpratense which contains 40 ng standardi sed isofl avones per
tablet) and found 20 surprisingly, after 18 nonths, a synergistic

t herapeutic benefit fromthe Lipitor/Trinovin conbination in |owering
total chol esterol and LDL-chol esterol; % ared with the use of either
active alone, as previously reported. M s of treatnent Total chol esterol

LDL- chol esterol HDL-chol esterol (Lipitor and
Trinovin) (mol /L) (mmol /L) (ol /L) 06.44.81.2 106.65.01.1 154.52.81.2 25
From t he dReferemteson provided herein it wll be apparent that a synergistic
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advant age that | ower doses of each active, particularly the |lipid

regul ating drugs, nay be required to obtain a beneficial result In this
regard, the nmethod of the invention may | ower the chanceg of the | ect
suffering the undesirable side effects comonly 5 assoc?%gsete\ﬁ"??\'zih use
of such drugs. Simlarly, it may nmean that a subject, unable to use

treat ment net hods based on either active, due.to intolerance to the

i sof | avones and/or lipid |owering drugs for exanple, may tolerate and
benefit fromsuch a treatnent regine. The invention has been descri bed
herein, with reference to certain preferred enbodiments, 10 in order to
enable the reader to practice the inveq%&qn W t hout undue experinentation.
However, a person having ordinary skill ™ in the art will readily recognise
that many of the conponents and paraneters may be varied or nodified to a

certain extent wthout . departing fromthe scope of the inventi.on.
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bl ood |i pi ds and w

R4 A

("
Z B
Rz
in which
R;, Rz and Z are independently hydrogen, hydroxy, ORs, OC(O)R;0, OS(O)R10, CHO,
C(O)Ryp, COOH, COzR;9, CONR3R,, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,
dialkylamino, nitro or halo, or
R; is as previously defined, and R; and Z taken together with the carbon atoms to which
they are attached form a five-membered ring selected from

XL <L -

R; is as previously defined, and R; and Z taken together with the carbon atoms to which
they are attached form a five-membered ring selected from

W is Ry, A is hydrogen, hydroxy, NRaR, or thio, and B is selected from
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British Menopause Society (m press) 2001 16 SeplUenber 2005 -37 dains: 1.
Use of at | Basis Rmzmdiﬁaﬁd B\takenitmgcﬂmrrmthmhb @fbopeatemsio whichnthiey ate affiachedt | east

one lipid regulatin n_th facture of a nedi canent for
regulating'ci# &FP% §ngﬁé9gg£ d/ or regul ati ng bone den5|ty,

wher ei n t he conpouxd oRegeneraI fornmMa IRES

A LN
LX U

W, A and B taken together with the groups to which they are associated are selected from

Ry

. and B is selected from



W(1l) in which R, R2 and Z are independently hydrogen, hydroxy, OR9,
OC(ORoO, OS(ORa CHO C(ORc, COOH CO®2R O CONR3R4, alkyl, haloal kyl,

aryl al kyl, al kenyl, al kenyl, aryl, heteroaryl, alkylar | k ,
thio, alkylthio, am no, alkylam no, dialkylamno, ni tr‘yoé %?&ﬁgﬁ)%@gygm S

as previously defined, and Rl and Z taken together with the carbon atons to
which they are attached forma five-nmenbered ring selected fromO xi = X
Rl is as previously defined, and R2 and Z taken together with the carbon
atonms to which they are attached forma five-nenbered ring selected fromT
T and Wis R, Ais hydrogen, hydroxy, NR3R4 or thio, and B is selected
from 16 Septenber 2005 -38 0 0 Wis R1, -8hd A and B taken together with the
carbon atons to which they are attached forma six-nenbered ring sel ected
fromx . ,Re ,~X~.1R6 p ORY

R5 RS RS
: \/E N 4
Y Y
0 0
wherein

R is hydrogen, alkyl, arylalkyi, alkenyl, aryl, an amino acid, C(O)R,; where Ry; is
hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO;R;» where Ry, is hydrogen,
alkyl, haloalkyl, aryl or arylaticyl,

R4 is hydrogen, alkyl or aryl,

or R; and R, taken together with the nitrogen to which they are attached comprise
pyrrolidinyl or piperidinyl,

Rs is hydrogen, C(O)R;; where Ry, is as previously defined, or CO2R;, where R); is as
previously defined,

Rs is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR;; where R; is as
previously defined, CO:R 2 where R;; is as previously defined or CONR3R,,

Ry is hydrogen, C(O)R,; where Ry; is as previously defined, alkyl, haloalkyl, alkenyl,
aryl, arylalkyl or Si(R;3); where each R;; is independently hydrogen, alkyl or aryl,

Rg is hydrogen, hydroxy, alkoxy or alkyl,

Ro is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;; where Ry, is as previously defined, or
Si(Ri3); where R;3is as previously defined,

Rio is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or
dialkylamino, i

the drawing "---" represents either a single bond or a double bond,

T is independently hydrogen, alkyl or aryl,

X is0O,NR4orS, and

Yis

wherein



W A and B taken together with the groups to which they are associated are
selected fromRe Re R2 0 R2 0 Wand A taken together with the groups to

whi ch they are associated are selected fromRe Re Re anﬁl g @nj-:r d from
16 Septenber 2005 -39 wherein R3 is hydrogen, alkyl, ary §Pf&7ﬁ nyl ,
aryl, an am.no acid, C(ORl1 where R i is hydrogen, aI kyl, aryl, aryI al kyl
or an amno acid, or CO2R12 Where R12 is hydrogen, al kyI, hal oaI kyl, aryl
or arylalkyl, R4 is hydrogen, alkyl or aryl, or R3 and R4 taken together
with the nitrogen to which they are attached conprise pyrrolidinyl or
piperidinyl, R5 is hydrogen, C(ORl11l where R11 is as previously defined, or
CO2R12 where R12 is as previously defi ndl- R6 is hydr ogen. hydroxy, al kyl,
aryl, amno, thio, NR3R4, CORL11 where Rl11 is as previously defined, CO2R12
where R12 is as previously defined or CONR3R4, R7 is hydrogen, C(ORI11
where R11 i RiaBigmnd\Rieaslipdeperidentyihydxbgenl hydrakyo £1RsyOC(QIRse O8(0)Ray GHO,

2 s Ts nEOEeE S0 CONERS shoh ARGk e ST SR o,
aryl, aryl al kyhryl, Geferddhyll, thits bRkyfthid, dnfind,Sallb/1a¥inG Udihkylifiind) @ftro 6t'halopi (R13) 3
where R13 IS as preV| ousl%cdefl ned, RO is hgdrogen al kyl, hal oal kyl ,

am no, aryl inchdin, allyrisprsptablesaltsibreephini no or

2. Use according to claim 1, wherein said regulating circulating lipid levels is the
down-regulation of LDL cholesterol and/or the up-regulation of HDL cholesterol.

3. Use according to claim 1 or claim 2, wherein said regulating bone density is the up-
regulation of bone density.

4, Use according to any one of claims 1 to 3, wherein said isoflavonoid compound of
formula I is selected from the compounds of general formulae II-VIII

w
() R @ O _Re ()

R4




di al kylam no, the drawing "-- " represents either a single bond or a double
bond, T is independently hydrogen, alkyl or aryl, Xis O, NR4d or S, and Y
is wherein 16 Septenber 2005 -40 R14, R15 and R16 are i

hydr ogen, hydroxy, OR9, OC(O R o, OS(ORi o, CHO C(O)Iiﬁg‘ee%%sﬁ't% 0,
CONR3R4, al kyl, hal oal kyl, aryl al kyl, al kenyl, al kynyl, aryl, heteroaryl,
thio, alkylthio, amno, al kylam no, dialkylamno, nitro or halo, including
pharmaceutically acceptable salts thereof. 2. Use according to claim1,
wherein said regulating circulating lipid 1thels is the down-regul ati on of
LDL chol esterol and/or the up-regulation of HDL chol esterol. 3. Use
according to claiml1l or claim2, wherein said regulating bone density is
the up- regul ation of bone densityW4. Use according to any one of clains 1
to 3, wherein said isoflavono'Fﬁj conpoungypf mformula | (Miljsel ected fromthe
conpounds of general fornul ae A RU v, W 16 Septenber 2005 -41
(M11) R15 R14 '

in which
Ry, Rj, Rs, Rg, Ria, Ry5, W and Z are as defined in claim 1.

5. Use according to claim 4, in which

Ry, R;, R4, Ry5, W and Z are independently hydrogen, hydroxy, ORs, OC(O)Rq,
C(O)R10, COOH, CO,R y, alkyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, amino,
alkylamino, dialkylamino, nitro or halo,

Rs is hydrogen, C(O)R;; where R, is hydrogen, alkyl, aryl, or an amino acid, or CO;R;;
where R, is hydrogen, alkyl or aryl,

R¢ is hydrogen, hydroxy, alkyl, aryl, COR; where Ry; is as previously defined, or
CO3R;2 where R;; is as previously defined,

Ry is alkyl, haloalkyl, arylalkyl, or C(O)R;, where Ry is as previously defined, and

Ry is hydrogen, alkyl, amino, aryl, an amino acid, alkylamino or dialkylamino.

6. Use according to claim 5, in which

R; and Ry, are independently hydroxy, ORg, OC(O)R or halo,

Rz, Rys, W and Z are independently hydrogen, hydroxy, ORy, OC(O)R10, C(O)R;0,
COOCH, CO;zR,, alkyl, haloalkyi, or halo,

Rs is hydrogen, C(O)R;; where R;; is hydrogen or alkyl, or CO;R;; where Ry3 is

hydrogen or alkyl,

is hydrogen or hydroxy,

is alkyl, arylalkyl or C(O)R; where Ry, is as previously defined, and

Rio is hydrogen or alkyl.

&L

7. Use according to claim 6, in which
R; and R4 are independently hydroxy, methoxy, benzyloxy, acetyloxy or chloro,



in which Rl, R2, Rs, R6, Rl4, R15, Wand Z are as defined in claim1. 5.
Use according to claim4, in which RlL, R2, R14, R15, Wand Z are

i ndependent|y hydrogen, hydroxy, OR9, OC(O Rlo, C(OR 0,

al kyl, haloalkyl, arylalkyl, aryl, thio, alkylthio, ami ‘6,5""%'12'5’/%}?0,

di al kylam no, nitro or halo, Rs is hydrogen, C(OR 1 where R11 is hydrogen,
al kyl, aryl, or an amno acid, or COZR12 where R12 is hydrogen, alkyl or
aryl, R6 is hydrogen, hydroxy, alkyl, aryl, CORlL1 where RIi is as
previously defined, or CO2R12 where R12 is as previously defined, RO is

al kyl, hal oal kyl, arylal kyl, or C(OR11 y‘\@ere R11 is as previously defined,
and R o is hydrogen, alkyl, amno, aryl,;“an amino acid, alkylanino or

di al kyl am no. 6. Use according to claim5, in which RL and R14 are

i ndependently hydroxy, ORI, OC(OR o or halo, R2, Rls, Wand Z are

i ndependent Ry RiseWotdZ arsyadepsadentrbydrogenciydrexy, mpethoxyobenziror acetiioryo,

al kyl, hal oal k : i hg%jrogen, C(O R11 where R11 is hydrogen or
al kyl, or CO2R gmaﬁg?@?dﬁ%eﬁldr%y rdgen or alkyl, R6 is hydrogen or

hydr oxy, RORj sishlydpigen ar QOsR ks yhererR e{s®yrogen vhmethyRlatdi s as previ ously

defi ned, ang6 Riigs iérog%grogen or alkyl. 7. Use according to claim®6, in
whi ch Rl ant®R14 5‘?’ ependent |y hydroxy, nethoxy, benzyl oxy, acetyl oxy
or chloro, 16 Septenber 2005 -42

8. Use according to claim 4, wherein said isoflavonoid compound is selected from one

or more of compounds 1 to 40
HO.




R2, R15, Wand Z are independently hydrogen, hydroxy, methoxy, benzyl oxy,
acetyloxy, nethyl, trifluoronethyl or chloro, R5 is hydrogen or CO2R12
where R12 is hydrogen or nmethyl, and R6 is hydrogen. Use according to
claim4, wherein said isoflavonoid conpound is sel ect egﬁﬁegﬁqrgﬁgr ﬁdoﬂrdﬂlrmre
of conpounds 1 to 40 1 Me 10 OH 2 11 H 3 13 14 15 16 Septenber 2005 - 43 H
HO 19 22 25 28 HH

-43-




20 23 26 29 H 21 24 H 27 30 16 Septenber 2005 -44 9. Use according to claim
8, wherein said isoflavonoid conpound is selected fromone or nore of
f ornononetin, biochanin, genistein and daidzein. 10. Us 6El’cc%r ée}%togg any
one of clains 1 to 9, wherein said lipid regulating drug &P from
the group consi'sting of a statin, 3-hydroxy-3-nethylglutaryl-coenzynme A
(11M&Co A) reductase inhibitors, fibric acid derivatives and rel ated
conmpounds, bile-acid binding resins, nicotinic acid and derivatives
t hereof; and omega-3 triglycerides. 11. Use according to claim10, wherein
said lipid regulating drug is a statin. 1244lse according to claim11,
wherein said statin is selected fromthe group consisting of atorvastatin,
cerivastatin, fluvastatin, l|ovastatin, pravastatin and sinvastatin. 13. Use
according to any oHe al M6 1 t OHd o.ei N sai dyg ay/0noi d conpound
Is selected fromon pr e of for [ ni stein and

y ; [ NoHQT 3 ]

Reast at i n.
14. Use according to any one
conmpound i s

9. Use according to claim 8, wherein said isoflavonoid compound is selected from one
or more of formononetin, biochanin, genistein and daidzein.

10.  Use according to any one of claims 1 to 9, wherein said lipid regulating drug is
selected from the group consisting of a statin, 3-hydroxy-3-methylglutaryl-coenzyme A
(HMG-Co A) reductase inhibitors, fibric acid derivatives and related compounds, bile-acid
binding resins, nicotinic acid and derivatives thereof; and omega-3 triglycerides.

11.  Use according to claim 10, wherein said lipid regulating drug is a statin.

12.  Use according to claim 11, wherein said statin is selected from the group consisting
of atorvastatin, cerivastatin, fluvastatin, lovastatin, pravastatin and simvastatin.

13.  Use according to any one of claims 1 to 3, wherein said isoflavonoid compound is
selected from one or more of formononetin, biochanin, genistein and daidzein and said
lipid regulating drug is atorvastatin or simvastatin.

14.  Use according to any one of claims 1 to 13, wherein said isoflavonoid compound is

administered at a rate of 1 mg to 1 g of total isoflavone content per day.

15.  Use according to claim 14, wherein said isoflavonoid compound is administered at
arate of 15 to 50 mg of total isoflavone content per day.



admnistered at a rate of 1 ng to 1 g of total isoflavone content per day.
15. Use according to claim 14, wherein said isoflavonoid conpound is

adm nistered at a rate of 15 to 50 ng of total isoflay r day.
16 Septenmber 2005 -45 16. Use according to any one of Cﬁ;ﬁ@%@ﬁ}%gtzggﬁ

wherein said lipid regulating drug is admnistered at a | ow dose as
defined herein. 17. Use according to any one of clains 1 to 16, wherein
said isoflavonoid compound and at |least one |lipid regulating drug are

adm ni stered sinultaneously. 18. Use according to any one of clains 1 to
16, wherein said isoflavonoid conpound _ghd at |east one lipid regulating
drug are adm ni stered sequentially. 19. e of at |east one isoflavonoid
conmpound as defined in any one of clains 1 and 4 to 9 and at | east one
lipid regulating drug in the manufacture of a nedicament for the treatnent
of osteoporosis, hyperlipidema, thronbogenic events, vascul ar di sease,

i schaem ¢ hegrt UisfesMingd 2Ry ahs/of t@aik 146 38,35Rran 94i@ lipal refilb@HEdRE @51 S.
20. Use according to claim19 for the treatnment of thronbogenic events,
vascul ar  dpdyeinisicred af alons dpee asslgfineddeseinse, coronary heart di sease and/ or
arteriosclerosis. 21. A pharmaceutical conposition conprising at |east one
| sof | avonoi d conpound of general formula | as defined in claiml1 and at

| east one | 1Di d Uspckartdinggo dnyigne flaimis ¢ aorp whierein said isolflavonoiti compoandi n
sai d isoflavonoid compound i.s.selected fram the gonpounds of general
fornul ae 112 *\?:le.w’?é‘.e R’%&ﬁﬂ&?&%ﬁ%%ﬁﬁ@f{m‘aﬁ%wsai d isofl avonoi d
conpound is selected from one or nore of conpounds 1 to 40. 24. A

conposi tion_of claim23, wherein said isoflavonoid conpound i s selected.
from one o}8. norldsegrcerdingde ameonerof claime h i1 6 wheesin said iseflayenoifb¢amnound

and at least one lipid regulating drug are administered sequentially.

19.  Use of at least one isoflavonoid compound as defined in any one of claims 1 and 4
to 9 and at Jeast one lipid regulating drug in the manufacture of a medicament for the
treatment of osteoporosis, hyperlipidemia, thrombogenic events, vascular disease,
ischaemic heart disease, coronary heart disease and/or arteriosclerosis.

20.  Use according to claim 19 for the treatment of thrombogenic events, vascular

disease, ischaemic heart disease, coronary heart disease and/or arteriosclerosis.

21. A pharmaceutical composition comprising at least one isoflavonoid compound of
general formula I as defined in claim 1 and at least one lipid regulating drug.

22. A composition of claim 21, wherein said isoflavonoid compound is selected from
the compounds of general formulae II-VIII.

23. A composition of claim 22, wherein said isoflavonoid compound is selected from

one or more of compounds 1 to 40.

24, A composition of claim 23, wherein said isoflavonoid compound is selected from

one or more of formononetin, biochanin, genistein and daidzein,



16 Septenber 2005 -46 25. A conposition of any one of clainms 21 to 24,
wherein said lipid regulating drug is chosen fromthe group consisting of

a statin, 3-hydroxy-3-nethylglutaryl-coenzyne A (HMG
inhibitors, fibric acid derivatives and rel ated corrpouﬁgss@pﬁl&ﬁggg%@g’e

bi nding resins, nicotinic acid and derivatives thereof; and onmega-3
triglycerides. 26. A conposition of claim23, wherein said |ipid regulating
drug is a statin. 27. A conposition of claim26, wherein said statin is
selected fromthe group consisting of atorvastatin, cerivastatin,
fluvastatin, lovastatin, pravastatin andisi nvastatin. 28. A conposition of
claim 21, wherein said isoflavonoid conpound is selected from one or nore
of fornmononetin, biochanin, genistein and daidzein and said lipid

| ati | t i, : | 4 : : | 5:.21 t
200120170 04" U b B AT el SR RSBt
accept abl e ohoseni fium the>peoup cdnbistirglofia stainy 3-hpdiory-3chéthgighutarglicoeAzyamerposi t i on
T and 16 @GS A refutese LTSGR R DB U ISR oRb I BUP T of
claim 30, Wikdifd fesidll dcotAiRA dddURri¢8iVes tHefeoRHntoR1dgd-9 tAglcekfdles. My of the

at | east one i1soflavonoid conpound. 32. A conposition of claim30 or claim
31, wherein said conposition contains the lipid regulating drug at a

concentratifn sy for Qgﬁ] Y Lo at | east one
| sof | avonoi%‘ co%p%%ﬂn%p%g{o%gogﬁ%?g’fs‘glrlw asg’ldqj?g&%g@ ?%nt.é&f" ﬁﬂcs:ﬁttlgérﬁl 1, at |east
one lipid regulating drug and a pharmaceutically acceptable carrier and/or
di luent in the manufacture of . a_ph ceut.ical ,co ition. 16 Septemnber
2005 -47 27 Acomposgtl%n of cIm'm ZQ,W erng'm Sgid staatm is seleeted from thie group P

consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pravastatin and simvastatin,

28. A composition of claim 21, wherein said isoflavonoid compound is selected from
one or more of formononetin, biochanin, genistein and daidzein and said lipid regulating
drug is a statin.

29. A composition of any one of claims 21 to 28, wherein said composition further

comprises a pharmacentically acceptable carrier, excipient, auxiliary and/or diluent.

30. A composition of any one of claims 21 to 29, wherein said composition contains

between 1 mg and 1 g of the at least one isoflavonoid compound.

31. A composition of claim 30, wherein said composition contains between 10 and 160

mg of the at least one isoflavonoid compound.

32. A composition of claim 30 or claim 31, wherein said composition contains the lipid

regulating drug at a concentration suitable for low dose administration.

33.  Use of at least one isoflavonoid compound of general formula I as defined in claim
1, at least one lipid regulating drug and a pharmaceutically acceptable carrier and/or
diluent in the manufacture of a pharmaceutical composition.



34. A pharnmaceutical agent for regulating circulating |lipids |evels and/or
regul ating bone density, said agent conprising at |east one isoflavonoid

conmpound of general fornula | as defined in claiml a que lipid
regul ati ng drug. 35. A pharnaceutical agent for the trggt%ﬁ%'ﬁgéh

osteoporosi s and/or hyperlipidema, said agent conprising at |east one
| sof | avonoi d conpound of general fornula | as defined in claiml1l and at
| east one lipid regulating drug.

-47 -

34. A pharmaceutical agent for regulating circulating lipids levels and/or regulating
bone density, said agent comprising at least one isoflavonoid compound of general formula

I as defined in claim 1 and at least one lipid regulating drug.

35. A pharmaceutical agent for the tréatment of osteoporosis and/or hyperlipidemia,
said agent comprising at least one isoflavonoid compound of general formula I as defined
in claim 1 and at least one lipid regulating drug.



