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WO 2004/ 026274 PCT/ AU2003/ 001265 -1 SKI N PHOTOAGEI NG
AND ACTI NI C DAMAGE TREATMENT Field of the Invention

wab@4pe@3ent i nvention relates to the use of epCDAU200/001265

dehydroequol in particular, and 5 conpounds based on
an isoflavonoid ring structure in general for the
prevention and/or treatnent of skin photoagei ng and
actinic damage. Background DNp_damage in skin cells
is particularly inmportant to human heal th because it
can have 10 major effects on skin appearance and

wel | - bej n particul ar _skin_carcinogenesis

darmge SO PHOFRACHING AN AN BN BRTARE TrEATMENT
conmponent (particularly UV-B and U/V-C) of sunlight
passes through to the |lower l[ayers of the epiderms.
Field pEthedasentiont hr ough the epiderms, the W

b GReShL A aREon BIHPL 4 s e ke R ARG Bfffeulsr, and
RIS bRYdd HH g NIV ERNIS riBi Ehicined TREénéraAr Br lﬂ'—é prevention and/or
repai red automatically by specialist intra-nuclear

rpatmentofskithphotoagpingand pettniedamaget h  conpl ete repair

t aki ng about 2-3 days. Repair involves the excision of
the danmaged segnment and insertion of a new segnent.
Bk elaange caused by UV-induced oxidative stress,

whi ch followi ng a conplex | engthy cascade resulting in

PheA damagain g s¢llsr s articylarlyoipgEAnisigmeas aattis)because it can have
nfa Egg‘;érffégtfs dh s'icqu?e/p;elafaﬂcg G welldin lu'? a%lqp%g%a&%g@nesm DNA

pot en y damagi ng ¢ uences
ﬂanig’eccndcafslwhemhé @ltravivdet SWV)i1ight c@mpmwnt @)artscuﬂameHVeBI and UV-C)
years. These jncluyde_ a _sna

BE %@ﬁfﬁu BASSS e &%.t%ﬂﬁelpwar fyers ok g sRidermps. éa.@;p@gﬁaa@ through the
LRdERlifaRO Y mﬁn c'aﬂTeQ Hlth§3Hsah thd DNASraA4S ﬁ?f&aégnomes of all

occurs in inportant quality assurance genes suc
p3B. inTthe sk ziélosmuiumtuoom aef kidves es wsnmchpaxirrws geniels normally are

ver d to be
fabgref apignlel, B caflaiph oyl areumed o AY Faggioases, with
EMAp BB RP8iri 1akink | dbouPR-PURG. Ré{mrn&%%s 3kd RxSBIGRUST the damaged
segment and insertion of a new segment. DNA damage caused by UV-induced oxidative
stress, which following a complex lengthy cascade resulting in the generation of reactive

oxygen species (ROS), takes up to 3 days to occur.

This DNA damage has a number of potentially damaging consequences, particularly where
the sunlight exposure is repeated and occurs over many years. These include a small
proportion of dimers being mis-repaired, predisposing to mutagenic damage, in particular
if the mis-repair occurs in important quality assurance genes such as p53. The
accumulation of these mis-repaired genes over a lifetime believed to be a major

predisposing factor to skin cancer.

The consequences of UV-induced DNA damage in skin, or other UV-induced skin damage
may be associated with photoageing, actinic damage and carcinogenesis. These terms

generally have the following meaning;:
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may be associated wi th phot oagei ng, actinic damage and
carci nogenesis. These terns 30 generally have the

wo edoko2di2mg meani ng: WO 2004/ 026274 PCT/ AU2003/ PO1/262003/001265

-2 1. Photoageing refers to the process of accel erated
agei ng in sunlight-exposed skin. This enbraces fine
lines and winkles, freckles, yellow ng of the skin,
stret chi ng, di | at ed caplllarlfs (tel angi ect asi s),
cherry red spots (angiomas), and a dry conplexion. 5
2. Actinic damage refers to pre-malignant or benign

Skl n g}ggwt hs and enbraces |esions such as sol a
ker at Blieagsingareferpite; theepragss &F . aceelerst@rir?géalﬁdersuflhglﬁ@posed skin.

t O | e?fig%ﬁlb%éeg el r%%\%@&n ,Wgﬁgfégt fr@éklé?sr gel'ldwlhg Q)?%hepﬁﬁﬁ‘l stretching,

carcl noma, | Sease S1 tu”squanous
CeI I ditated ruapilaries quaangisciael)| chemy credospotan@ngiomas), and a dry
nmel anoma., The use of anti-inflammtory agents, skin
r ehy df¥RRIBHONcol | agen i nj ections, surgery and
der mabrasi on are just sonme of the many cosnetic
products and procedures enployed in 15 attenpts to
2.edr edstinihedanmgs egleen ¢e proMmapipoand agebenggn skt growithd end embraces

damagge. Ast topmmme DNA
or ot SesioSishap Siter ket s R afiipkBoBeber af 1 mpor t ant
benefits. First, by reducing the tinme to effect DNA

repair, the pat hol ogi cal consequences woul d be
3.eductiin @aeemsicrsHe k@pas withr geligeanhaatentigh andrigcludes basal cell

effi Céa?&%oxw t Eo nlse&’ ?eas %hélﬂjo%ﬁr oursn Self S%gfrl]]]plrsnla?ms&uamous cell

occur Fl ng. Penér I's s egy is

by th@ucm@ma@ﬁd trepinela. adm ni strati on of endonucl eases
in patients with the genetic disorder, xerodernma
pi gmentosus. Individuals with this condition fail to

TR DGR S IPRCEIAE LS, sy s

Sédnabraﬁiohlam’lvijlrsg semelolf aghd manpessmetic gioduepphd paddedires @mployed in

t he skin §§ t hese |nd|V|d%aIs of exggﬁnous 5

IR O redressthe cgReA SRt AhPhplodesieg ad@cHnis daypes hese

i ndi viduals to skin cancer and address photoagei ng.

Thirdly, by increasing the production of free radica
Acsiraggyethst was hble tokpmmote DNA protection and/or repair would have several

important benefits. First, by reducing the time to effect DNA repair, the pathological
consequences would be reduced. Second, the repair process would be more efficient with
less likelihood of mis-repairs occurring. The benefit of this strategy is confirmed by the
use of topical administration of endonucleases in patients with the genetic disorder,
xeroderma pigmentosus. Individuals with this condition fail to make endonucleases, the
consequence of which is a high risk of malignant skin cancer and photoageing of skin
following sunlight exposure. The application to the skin of these individuals of exogenous
endonucleases significantly reduces the risk of these individuals to skin cancer and address
photoageing. Thirdly, by increasing the production of free radical scavengers in the skin,
DNA would be protected from oxidative stress lesions that form in response to UV

exposure.

It has been speculated that certain compounds, including equol, may have the ability to

prevent the onset of some symptoms of ageing in skin (US Patent 6,060,070, Gorbach).
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may have the ability to prevent the onset of sone
synptons of ageing in skin (US Patent 6,060,070,
CGor bach). WD 2004/ 026274 PCT/ AU2003/ 001265 -3 The
Gorbach patent is concerned wigh the natural process
of ageing that is associated wmth all tissues in the
body and nmay be associated with reduced estrogen
i,on MA advanci pg..age. Lowered col_| agen content
18 Goulibh datert ingonceroed Wi LR mEA DG SRARE HE Kypssociated with
ﬁHnﬁﬁﬂééeﬁth@fboﬁﬁldnﬁnﬂla§SJer QEEEiateRV Rith éﬂ@cetdheéi'ﬂ)%eﬁ Qunction with
be the primary factors causing age- 5 rel ated
wivankingsige. N@crwmbd agl@,gqg confent apdgedured mumbellstqfte}astlm fibres in skin as
hat oagei n now, he nd t he C
A2h 28 sulind S eg BEE e PiRDEn &Y b npaﬁﬁ%ry adors causing age-
egjated wn‘ﬁﬁfé}i dNeafQlgemBds #tRABACtive@htiBMo %h@t@ﬁﬁ
i sof | avan conpounds, when applied to t in or
adm ni stered orally or parenteral ly, surprisingly
r reduce.
I lﬁglﬁt : Vt%%g?ir)lgnsdglg)f eSI 19anps ét o%p{&n&s §P %ﬁtﬂresgpglmventlon namely

qumlpkahymdequBnd bher Soﬂmm&ﬂé;amf isbfMevaplcemPOiinds, when applied to the
|nvent| n, aﬂ DNA repair, and even nor e
kIR rwgl% b e @@repwé%HYp SBIBISBEDRIOTRIE Aepain o pyrimidine

@fn‘i’ér? %ﬁél ?PEHuce '6‘11(9&9% P& 1SiBAs [PsiBh evl‘f g&;ﬁs aé?ﬁ%é? a)a(%g{ed that the

ski n phot oagei ng and actinic danmage n acc
wornpownds iof ghe psptmt tinhtioh ipsorhoted DN Anrepdig raadi e@en more surprising to
uol r ath

dehyd
P fhd Ty’ rRmisd DR fenpliand preelspend byt g used to prevent andro

REARMIPHRbaBEIHL Qhd adtinf@ld of photoageing in skin
subj ect}i to %V éxpogure a[F{’ﬁ{)%eoagel ng includes lines,

vvrlnkles freckl es, yeIIovving of skin, skin
ries, cherry red s

L 25, BB bE S S e, SRR, Bt cquo,

Hét@ﬂﬁ)eqtiolpfoe\/dtﬁ&dlsﬁﬁﬁ/ Bené e iSOMEVAN NWRicRiest R the prevention and/or
invention in the prevention and/or treatnent of

geatmenicoliphaiprecingcin phie subivelgle UNcexppewres oPhgtoageing includes lines,
Kfﬁhﬁkgsﬁ&k%s, %fo'w%g ok( glglﬁ,t & %t‘retching, dilated capillaries, cherry red spots

and dry complexion.

In another aspect of this invention there is provided use of the compounds of the invention
in the prevention and/or treatment of actinic damage. Actinic damage includes solar

keratoses or actinic keratoses.

In accordance with another aspect of this invention there is provided a method for the
prevention and/or treatment of photoageing in skin subject to UV exposure which
comprises administering to a subject a composition containing one or more of equol,
dehydroequol, or other isoflav-3-ene, or isoflavan compounds in admixture with one or

more acceptable carriers and/or excipients.
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there is provided a nethod for the prevention and/or

wo e@aveemn of phot oageing in skin subject to WRCT/AU2003/001265

exposure which conprises admnistering to a subject a
conposition containing one or nore of equol,
dehydroequol, or other isoflav-3-ene, or isoflavan
conpounds in adm xture with ong or nore acceptable
carriers and/or excipients. 30 WD 2004/ 026274

PCT/ AU2003/ 001265 -4 In accordance w th anot her
aspect _of this invention there is provided a ne

! I € p t hod

fopecorfiance, withetnothss asprst of this dysnsiRp thgre d%tpif%‘iléecﬁér%ﬁbo‘i for the

fé‘i’%b&ﬂioﬁ%ﬁfo’r SRR PAGIR Hd?ﬂag%gwlﬂc}? F&hgﬁéers aBministering to a subject
onposi tion contal ning one or re of equol,

gl ebdosigen odntainingadrizesr mewef dfaaqual, elekydroequol, swfdtlerasoflav-3-ene, or

cogpounds in adm xture wi.th one or nore cept abl e .
teahyaB eemgRupdin adaigite itith onezpr raRse pegspisb e patrigtgand/or excipients.
i sof  avan conpounds may be represented by the genera
formula (I1) R R XR8R6 (Il RRR4A 1/ RT RS 10
IsnflaiB ehe R1d isRflavaRompduiRis mayebd regrgsenieibby the deperabipemyla (II)
hydr oxy, OR9, OC(O R10, OS(O) Rlo, CHO, C(O R10, COOH,

CO2Rl o, CONR11R12, al kyl, hal oal kyl, aryl al kyl,

al kenyl, al kynyl, arlﬂ , heteroaryl, alkylaryl,

al koxyaryl, thig, agi no, al kylam no, 15

di al kyl am no, n 3 8R3 and R4 are as

previ ously defined, Rl apd R2 tggen togethemy with

the carbon atons 2

in which

Ry, Ry, R3 and R4 are independently hydrogen, hydroxy, ORy, OC(O)R;9, OS(O)Ryo,
CHO, C(O)Ryp, COOH, CO3Rjp, CONR}R;, alkyl, haloalkyl, arylalkyl, alkenyl,
alkynyl, aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,
dialkylamino, nitro or halo, or

R3; and Ry are as previously defined, and R; and R, taken together with the carbon atoms

to which they are attached form a five-membered ring selected from

T\/Lo O>‘O
0\2\ 0\}

R; and Ry are as previously defined, and R; and Rj taken together with the carbon atoms

to which they are attached form a five-membered ring selected from
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to which they are attached forma five-nmenbered ring
selected fromT O T ~0O0~0O OO 20 RlL and R4 are as

wo@r@miooizsd y defined, and R2 and R3 taken toget heT/ARA0B/001265

the carbon atons to which they are attached forma
five-nmenbered ring selected from WD 2004/ 026274

PCT/ AU2003/ 001265 -5 T OO X0 =< T 1-1 ORl and R2
are as previously defined, and:R3 and R4 taken
together with the carbon atons” 'to which they are
attached forma five-nenbered r|ng sel ected from5 0

TA-OO T O and wherein 10 R5, and R7 are

i ndependent |y hy—dro@ 2 hydr oxy, O Rl o,
OS(O R o, CHO ) R1D, COO4 RIlREE

al kyl, hal oal kyl§” a kyl , keny kynyl aryl,

het eroaryl , thio, alkylthio, am no, aI kyl am no,
di al kyl am no, nitro or halo, R8 is hydrogen, hydroxy,

| kyl ,_aryl, am.no j 0, NR11R12, R11R1 R13
ot Rk a5 oPetlyetinedy R SR ke, PRPR WP M arbon atoms
am fOwHich theyQfe 4@&8ﬁéh4fom%rfﬁve84lémb§ed Ha ag by1eted &om
al kyl , hanaIkyI aryl or arylalk is al kyl,

hal oal kyl, aryl, aryl al kyl, C(O R13 where R13 is as

preV|oust defi ned
)Y NS
0]
}/—o

and

wherein

Rs, R and R; are independently hydrogen, hydroxy, ORg, OC(O)R;9, OS(O)R;9, CHO,
C(O)Ry9, COOH, COzR10, CONR; 1Rz, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

Rsg is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR;;R;3, CONR;R;;, C(O)R;3 where
Ry3 is hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO,R;4 where Ry, is
hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

Ry 1s alkyl, haloalkyl, aryl, arylalkyl, C(O)R;3 where R;3 is as previously defined, or
Si(R)s5); where each R;sis independently hydrogen, alkyl or aryl,

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

Ry is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)R,3 where R,; is as
previously defined, or CO2R 4 where R4 is as previously defined,

Rj; is hydrogen, alkyl or aryl, or

Ri1 and R,; taken together with the nitrogen to which they are attached comprise
pyrrolidinyl or piperidinyl,

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

T 1s independently hydrogen, alkyl or aryl, and
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Si (R15) 3 where each R15 is independently hydrogen,
al kyl or aryl, R10 is hydrogen, alkyl, haloalkyl,

wammme2as yl , aryl al kyl, an am no acid, al kyl ar€Tvavue03/001265

di al kyl am no, 20 R11 is hydrogen, alkyl, arylal kyl,
al kenyl, aryl, an amno acid, C(ORl3 where R13 is as
previously defined, or CO2R14 where R14 is as
previously defined, Rl2 is hydgogen, alkyl or aryl, or
R11 and R12 taken together with the nitrogen to which
they are attached conprise pyrrolidinyl or

i peridinyl, 25 the drawing represents either a single
%onﬁ(brNBaIZ@éﬁbP@f%@hmp,preferabl y a double bond, Tis

SEASREAST ke lbaREd R N M et o,

preferably 0, including pharmaceutically acceptable

salts and deriyvatives thereof. Preferably coppounds

breferaldy comppyngds of t%féﬂ@ga 5 arg Suel @Ry dﬁla@a%lupfps Most

peopl e, including children, teenagers, adults, and the

el derly are exposed to WV exposure and sunlight.

Mode pehpls uintiuding givildweng éeenbgers,padultsj pad thoVeldrmy sur exposed to UV

experienced .. kin., It .is believed that eopl e .
nr e o annlety e blieR mBuiIRy Bt U eBSRre experienced
by'¥RAL | RN bkleeaMBaURRSt SopldRoRldEB&RE! FdYEMEE @R compounds of the
prevent or treat photoageing and actini c damage.

Pgsemhévendempounds of the present invention pronote
both the rate and extent of DNA repair and protection
in skin. 15 Conmpounds according to the present
CompoindsnofMky fresedt ihvehSore beshehtopt &kt phot®dgdlrgyard actinic damage.
arenterally, or by other nodes of adm nistration.
urther, compounds of thé present invention promote both the rate and extent of DNA

repair and protection in skin.

Compounds according to the present invention may be administered topically, orally or

parenterally, or by other modes of administration.

Preferably, compositions containing one or more compounds according to the present
invention are applied to the skin either before, at the time of, or after UV or sunlight
exposure. For example, compositions may be in the form of a cream, including face cream
or skin cream, lotion, cosmetic formulation and the like. For example, compounds of the
present invention may be simply mixed, admixed, or blended with suitable carriers or

bases to give compositions suitable for application to the skin.

Compounds of the formula II may be generally used in amounts from 20 pg to 500 mg/kg
body weight of a subject. Topical compositions may contain compounds of the formula II
on a w/w % basis of, for example, 0.01 to 60% w/w, with the remainder comprising
carriers and/or excipients and/or standard components used in dermally acceptable

compositions as are known in the art.
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Preferably, conpositions containing one or nore
conpounds according to the present invention are

wappHioest74 0 t he skin either before, at the tinPCDAD25/001265

after UV or sunlight 20 exposure. For exanple,

conpositions may be in the formof a cream including

face creamor skin cream |otion, cosnetic formulation

and the like. For exanple, compounds of the present

i nvention may be sinply m xed, adm xed, or bl ended

with suitable carriers or bases to give conpositions

suitable for application to the skin, 25 npounds of ., .

Compewidn afathe |Presgt H’é(e@té%‘e]i@’lel RrevRa|ive UFatment ppplications as

A clbdhe88. T K8mpBAdK aY@brgbéntﬁgre"’In R IRS lessERRhEiBY:, or generally

conpositions nmay contaln conpounds of the formula I1

prevent\whotodgiag iis skif, subject teXavipixgosude 8id actihddamaige. Compounds of

ith the.remai nder conprisin carriers and/ or . . .

e crgredh dnveliian gre stihdn e Bipdtah el e aloremepiqnsd qopditions in

%@%@ﬁg‘é}h&iorwm&ﬁ&%c@§ sﬁ%@ct KREWMEnEE: drlt®r Mdre oBfhe conditions.
2004/ 026274 PCT/ AU2003/ 001265 -7 Conpounds of the

Phesanpoundy eftheqredeaty énysneare maytbie\considettd as botbatrenentative and as a

BB BE3e e EREE RRFHUELE e RO EReR Rocagoing, o
SRINES @nhage, G RULEHnc B OVEIRY & tRE sdrfle Gk Rredtid @6 cohdtidMVat hand.
exposure and actinic damage. Conpounds of the present
invention are useful in the treatnent of the _

ﬁ{’% i pREhuE Q@éttth? Qémb@uxfﬂsparc%ﬂdﬂ{rg‘% ﬁfgelﬂvgﬁt?c%tl{ iﬁ%mote DNA
out cones once a subject experi ences oie of nore o e

epiidi tThensromolibe of @A tBsr tiy tHeebyp oS 61N inord ¥ L iXickeaBing the rate of
may, be consi dered as_both |?prevent ative and _as

a | .
kepeiatatenrlostaps @yEmBtiBediReS {EF Db rsProtAg [N Iepair by decreasing
%%Benééx eéﬁ\cérﬁmsxﬁ?é]rﬂ nﬁﬁgti@]%&: i‘??rgtﬂtigtg ’otf ﬁ{etalg‘fﬁibﬁi%MT). These effects

, cers, e sane
map dki regponkiblec fomdh¢ ipmvertionhamidor ttéatihhmt afpskin photoagesg and actinic

ound fhat, the co unds, according to this inveptio
%ﬂ%ﬁ@ompr%gﬂ%g?m%@%%ﬁiﬂqdai??noﬁn%%mis mrﬁSU damage.

be by one or nore of increasing the rate of repair of
cycl obut ane pyrimdine diners (CPDs), pronoting DNA
Té@ﬁimam}n dECPPds considargBtodpmmeismiontant lathd! and ipytagenic consequence

& PRBR Rl GRE] 68 80 og5F o Yl eflebon Apiploioaels ave

demecrisirBiell Qh ShiensePhelaBafip ObéteerfCépiféfhal CPD repair and skin

carcinogenesis (Young et al, 1996). The P53 protein (TP53) is expressed after DNA

damage by UV irradiation. P53 is a transcription factor which blocks cellular progression
from GI1 to S phase, thus preventing replication of damaged DNA (Campbell et al, 1993).
The P53 protein may act as a tumour promoting agent (Murphey et al, 2001).

This invention will be described with reference to the following, non-limiting examples.

Example 1

Equol was applied to the skin of five human volunteers immediately after and at 4 hours
and 6 hours post-UV irradiation. Twenty-four hours after UV irradiation, MT production
was measured. A control lotion was also used containing no equol. This experiment

demonstrated that equol caused a statistically significant (P=0.469) elevation in the level of
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consequence of UVR exposure (Mtchell et al, 1989;

Li ardet et al, 2000). Aninmal nodels have denonstrated
an inverse relationship between epidermal CPD repair
and skin 20 carcinogenesis (Yagng et al, 1996). The
P53 protein (TP53) is expressed after DNA damage by
W irradiation. P53 is a transcri ption factor whi ch

lacks. .ce ressio to se, thus )
gﬂ'gv@nme éasiatafw ¢ a‘i’g eﬁlia‘fi‘fte@ Zg& %lﬁ)ﬁ{ | Whep compared with
L9feMiatedBige HRS slﬁﬁ Q?@HH'VH?YTI@&%W&C ﬁsélf'(‘ﬁa Wot E’tﬁﬁ’éﬂ%ﬁ]lﬁ Qlter the level

ent (Murphe a 2001 25 This invention w

@gé\éﬂlbéhp sa lqrny of gmi@(bat@d) skine when [compaigd with un1rrad1ated base line
%-Ilmtlng exanpl es. Exanple 1 Equol was applied to
the skin of five human volunteers immedi ately after

and at 4 hours and 6 hours post-UV irradiation.
Twenty-fqur_hours after irradiation, MI production
ea)é@l%%lapé?ﬂﬂﬂs&nsowrl@ry filatiopAndvEy shin Brayalsg be observed.

contai ning no equol. This experinent denonstrated that

equol caused a statistically significant (P=0.469)

dlxauple 2n in the | evel of WD 2004/ 026274

CT/ AU2003/ 001 the b . f
Cryf’%ﬁ 3pe y‘%‘?i‘f‘ﬁ“e?@ﬂnﬂﬁ%gmbgst 8\/) a\?\zen ggﬁ{)a?ed with
ThE rbshtdh et PS8, Whith S¥LR ﬁrﬁﬁ&flw?) on lﬂé\se?(ﬁ@u?é Wv Reeve, pers

itself did not statistically alter the
rorempacald beyeaffeted by ady ahaapest{c agenttepplied ppsiF[éYzIval Hbwever, the

unj r adi .at ction

1 RERPHE oF CRDRigh Pine e 2astiofry Sk pitumis fviep GBS in equol
absed Mﬁﬁi co Eé&@ﬂwmh the RYEb&GHaRIS1e RN Gbéﬂé@ﬁ(l%ﬁfdsoe observed.
(CPD) : formation of CPD s, which occurs

i mredi ately on WV exposure (Viv Reeve, pers comm

woul d be unaff ¢4 ed by any tBerapeutl c agent applied
post - UVR. However; 5 ofrepair of CPDs m ght

be increased by equf this dccurred, fewer CPDs in

equol

Equol (CAS No. 531-95-3)

There were few CPDs in the unirradiated skin of the human volunteer, who demonstrated
the expected marked elevation 10 minutes after UV exposure. The human subject treated

demonstrated a lower percentage of CPD+ve epidermal cells in equol treated skin.

Lower levels of CPD may be associated with preventing and/or treating lines, wrinkles,
freckles, yellowing of skin, stretching of skin, dilated capillaries, cherry red spots, dry

complexion, solar keratoses or actinic keratoses.

Example 3

Hairless mice treated with equol or dehydroequol either before or after chronic UV
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treated skin conpared with the nunber in vehicle-only
treated skin would be observed. HO O 15 / off Equol

WO OAS/0N274 531- 95-3) There were few CPDs i n t hePCT/AU2003/001265

uni rradi ated skin of the human vol unteer, who

denonstrated the expected marked el evation 10 m nutes

after UV exposure. The hunman subject treated 20

denonstrated a | ower percentagg of CPD+ve epi der nal

cells in equol treated skin. Lower |evels of CPD may

be associated with preventing and/or treating lines,

wrinkles, freckles, yellow ng of skin, stretching, of

§7kpo‘§urecﬁh|oyt @&re@a@ $k[l]éﬂpl§l§'l€$%ﬂ]é}l Wnﬁ@ateglﬁmcg Ig(frgased skln thickness
€ O n I S

Ei)%tgpcl 395 :Ii_tlg(?r 121; \évh?nklgé > ?21&% gﬂ&ﬁdnhfn sléﬂ? aﬂttl %ﬁfﬁ dryfess, as well as

dﬁhyddmnqpol ei ther before or after chronlc UV WO

2004/ 026274 PCT/ AU2003/ 001265 -9 exposure show

decreased skin thickness than non-treated m ce.

Tﬁfaugﬁ&ﬁQhﬁkép@01ﬁehW§1§(§the”a)(m%ewﬁﬁﬁ%ll@%eﬁn%é fhe context requires

Wi n capillary dilation in skin and Skin ryness

athemveise, tlaﬁswonic'tcpmpusej anayaziatignsTsuch Lag Hrmmmshs sor "comprising”, will be
CIfI t | on nd. t |l ow, unl ess

ihiFuged ink{ifoh e Pkt B S8 gp RSt pfeer or steps

uatrﬂoathmaluswﬁmfaﬁy oheNIgSLSr st&) or O ifileBers or v,webé
be wunderstood to inply the inclusion of a stated

i nteger or step or group of integers or steps but not

| O t
ESERUEI IO LS ohRA8 3! 1 ol PPl s a
h¢knbWiaigapacof awaformnofl sugpestion aldl thaiqpHod al’tofonh§ paAkgnhe common
as an_ acknow edgnent or any form of suggestion that
ﬁ§¥ﬂ§PPWkﬂ§?Plﬁb$W@apart of the common general
know edge in Australia. WO 2004/ 026274
PCT/ AU2003/ 001265 - 10-
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5 conpounds of the formula Il conprise R R2 X R8 R6
(I'')y R3/ RT R inwhich 10 Rl, R2, R3 and R4 are

wo pbepan2dent | y hydrogen, hydroxy, OR9, OC(O) RLBCT/AU2003/001265
OS(OR o, CHO C(OR10, COOH CO2R10, CONR11R12,
al kyl, hal oal kyl, aryl al kyl, al kenyl, al kynyl, aryl,
heteroaryl, al kylaryl, alkoxyaryl, thio, alkylthio,
am no, al kyl am no, dialkylantﬁg, nitro or halo, or R3
and R4 are as previously defined, and R, and R2 taken
together wwth the carbon atons 15 to which they are
attached forma five-nenbered ring selected fromT O
Clabns 0 0)) 6)) _ Rl and R4 are as previously
defined, and R2 and R3 taken together with the carbon
atons 20 to which they are attached forma
{1 ve- eerbEcethpoumily ofahe gomehld ToBrGhe preverforOmdor trdatthent of skin
0 WD 2004/ 026274 PCT/AU200E1001265 -12 Rl and R2 are, | _
BROIPRESING 95 | Aptipist flamarge ghdkma ageaiated WilkelVi GyReES Wherein said

5 (\éﬁ' ﬁkbl{nhgoﬁgl@i}g@nﬁgﬁ%mgﬁgemm ch they are attached form

ring s

ve- nenber ected fromOO

(In

in which

10 Ry, R, R; and R4 are independently hydrogen, hydroxy, ORy, OC(O)R;p, OS(O)R o,
CHO, C(O)R;9, COOH, COzR 9, CONR R, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino, dialkylamino,
nitro or halo, or
R3 and Ry are as previously defined, and R; and R; taken together with the carbon atoms

15 to which they are attached form a five-membered ring selected from

T\/Lo O%O
0\2\ 0\}

R; and R4 are as previously defined, and R, and Rj taken together with the carbon atoms

20 to which they are attached form a five-membered ring selected from

O 0O
KL o<LL -
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OO T5TO and wherein R5, R6 and R7 are
i ndependent |y hydrogen, hydroxy, OR9, OC(O) R10i

W@S(@IRLO4 CHO, 10 C(O Rt0, COOH, CO2Rlo, CONRIL/RUZi03/001265

al kyl, hal oal kyl, aryl al kyl, al kenyl, al kynyl, aryl,
heteroaryl, thio, alkylthio, amno, alkylam no,

di al kylam no, nitro or halo, R8 is hydrogen, hydroxy,
al kyl, aryl, amno, thio, NRLL1R12, CONR11R12, C(O) R13
where R13 is hydrogen, alkyl, aryl aryl al kyl or an
am no acid, or CO2R14 where R14 is hydrogen, alKkyl,
hal oal kyl, aryl or arylalkyl, 15 RO is alkyl,
hanaIkyI aryl, arylalkyl, C(ORl3 where R13 is as

R £r¥ ?ﬁf%vﬂgg 8/ (?erﬁne@' %le@a}ndvmet%f n%l%%@th%ltﬁ the carbon atoms

epen dent or ary
hy dioogieich thel layd attahhéd)ﬁhhytlﬁveammbereehnylg selectyd fbkyl , an
am no acid, alkylam no or dialkylamno, Rl1 is
hydr ogen, aI kyl, arylal kyl, alkenyl, aryl, an am no

acid, C(OR13 wherg R13 is as 20 pr V|ously def i ned,
or CO2R14 where as previ ousl fined, R12 is
hydr ogen, al kyl ar or R11 a@ R1 t aken t oget her

with the nitrogen cwhlch t hey ar ached conprise
pyrrolidinyl orTpiperidinyl, the amnng represents
either a single bond or a double fbnd, preferably a
double 25 bond, T is independently hydrogen al kyl or
aryl, and X is 0, NR12 or S, preferably 0, including
gfdar maceutically acceptable salts and derivatives

t hereof. WO 2004/ 026274 PCT/ AU2003/ 001265 -13
wherein

Rs, Rs and R; are independently hydrogen, hydroxy, ORg, OC(O)R 9, OS(O)R 4, CHO,
C(O)Ry9, COOH, CO;R;9, CONR} R}, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

Rg is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR;1R;2, CONR; iR}z, C(O)R;3 where
R3 is hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO,R;4 where R4 is
hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

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

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

Ry, is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)R;3 where R;; is as
previously defined, or CO;R ;4 where R4 is as previously defined,

Rj2 is hydrogen, alkyl or aryl, or

Ry and R;; taken together with the nitrogen to which they are attached comprise

pyrrolidinyl or piperidinyl,

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

T is independently hydrogen, alkyl or aryl, and

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

including pharmaceutically acceptable salts and derivatives thereof.
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2. Use according to claim1 for the prevention and/or
treatnment of skin photoageing selected fromlines,

wonedomkiess freckles, yellow ng of skin, skin PCT/AU2003/001265

stretching, dilated capillaries, cherry red spots and
dry conplexion. 5 3. Use according to claim1l for the
prevention and/or treatnent of actinic damage sel ected
from sol ar keratoses or actinif keratoses. 4. Use
according to claim1 wherein said conpounds of the
formula (11) conprise equol or dehydroequol 10 5. A

od for.the prevent and/ or treat ment of skin
ge Kaffsering fo £laimy, OHQ‘}Fa@féV?ﬁtlons?ﬁ fmfr‘i?aéﬁle%‘oﬁ%ﬁk@e@owagemg
ad e g @Me
e eetP b RO, Jriikisr HerBOR SIGRGE SOTBR T Riighing, dilated
R4 capillafigs, BBerry redwpotsian&tlry RMpléBomnd R4 are
i ndependent |y hydrogen, hydroxy, OR9, OC(O RI O,
OS(O Rlo, 20 CHO C(O R10, COCH, CO2RIo, CONR11R12,
3! Kyde acbertim@! th ¥laimar vt Mlelpydven@ork SYdr tredbrkdr vl actnﬁ‘é bﬂmage selected
het eroaryl , al kyl aryl, al koxyaryl, thio, alkylthi
amffmnsglpklsqr@tﬁﬁ%@raqmrapkﬁamsno nitro or hal o, or R3
and R4 are as previously defined, and RI. and R2 taken
together wth the carbon atons to which they are

at tlaehedortiignioacl4iinv B wilerdie sdl céhpourtie o ehe thrinti NI ToMrise equol

2004/ 026274 PCT/ AU2003/ 001265
or dehydroequol.

5. A method for the prevention and/or treatment of skin photoageing or actinic damage of

skin which comprises administering to a subject one or more compounds of the general

formula (II)

(i)

in which

Ry, R, R; and Ry are independently hydrogen, hydroxy, ORy, OC(O)R;o, OS(O)Ro,
CHO, C(O)R9, COOH, COzR o, CONR; Rz, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino, dialkylamino,
nitro or halo, or

R; and Ry are as previously defined, and R; and R, taken together with the carbon atoms

to which they are attached form a five-membered ring selected from
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-14 T O T00 OO0 RL and R4 are as previously
defined, and R2 and R3 taken together with the carbon

wataa®26200 whi ch they are attached form a fi veraraieosmo1265

ring selected from5 T0O O X :~; - 0O==<o0or T ORL and
R2 are as previously defined, and R3 and R4 taken
together with the carbon atons to which they are
attached forma five-nenbered y4ng selected from10 O
O OO TTO and wherein 15 R5, R6 and R7 are

i ndependent |y hydrogen, hydroxy, OR9, OC(O) R10,

OS(O R10i CHO C(O R10, COOH, CO2R10, CONR11R12,

al kyl, hal oal kyl, aryl al kyl, al ken al kynyl, aryl,
het eroaryl, thid; |t hi o, ami no, | ami no,

di al kyl am no, nity/o of halo, R8 is Hydrqgen, hydroxy,
al kyl, aryl, am L0, NRLI1R12, R12, C(O R13
where R13 is hydro@én, alkyl, aryl, arylalkyl or an
ami no acid, or CO2R14 where R14 is 20 hydrogen

al kyl, hal oal kyl, aryl or arylalkyl, RO is alkyl,

R0 57L by RiA b oS LER, 810,88, L e caton s

I ndepenide tHelyardmeichgEformal ke membéred king selected from

o) O ,
O

R; and R; are as previously defined, and R3 and R4 taken together with the carbon atoms

to which they are attached form a five-membered ring selected from

g a

T O

and

wherein

Rs, Re and R; are independently hydrogen, hydroxy, ORg, OC(O)R 9, OS(O)R;o, CHO,
C(O)Rjo, COOH, CO;R 9, CONR(R);, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

Rg 1is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR;;R;2, CONR}R;2, C(O)R;; where
Ry3 is hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO;R;4 where R4 is
hydrogen, alkyl, haloalkyl, aryl or arylalkyl,

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

Ryo is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or

dialkylamino,
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R10 i s hydrogen, alkyl, haloal kyl, am no, aryl,
aryl al kyl, an am no acid, al kylam no or dial kyl am no,

wO®020062/7026274 PCT/ AU2003/ 001265 -15 R11 i s h@U/ADQ®R/001265

al kyl, arylal kyl, alkenyl, aryl, an am no acid,

C(O R13 where R13 is as previously defined, or CO2R14
where R14 is as previously defined, Rl12 is hydrogen,

al kyl or aryl, or R11 and R12 tsaken together with the
nitrogen to whi ch they are attached conprise 5
pyrrolidinyl or p| per| dinyl, the drawi ng represents
either a si ng1 or a doubl e bond, referab

a.

Bouls| hydragspgalkyl, agquﬂhnleaﬂﬁaﬂnml ﬁyama@ew g )Rvnwhere Ry3 is as
ar y#)revi%ﬂgyd ﬁe%l Qr CtH oRig) ereSRng Q%}El%@lghyl?lgeﬁ

i ncludin armaceu y acceptable safts and
HQHS\h@rﬂmgen; adlkyoeafyl, 6. A net hod according to claim5

ere said one r m)re ounds of .the fornula
ﬁ”l. il Qﬁp s tagsihs tﬁ%ﬁr@ %58 foIhicfs they Areraiteshed comprise
acc Hagn 8r i %@hgqh \Nhl ch is a nethod for the
preventi on and/or tréatment of skin photoageing
thel drawing "Er-Omerreseets, cither aldings bbné ok laedoubleebdmslnipneferably a double
skig skin stretching, dilated capillaries, cherry
red ots and dry conplexion. 8. A nethod according to

Tl ajsimdepedteatly h?dr%gél’ﬁfah@qjoxf &%1,khe prevention and/or
treatment 20 of actinic darrage sel ected from sol ar

Ker st Rz oF Sareferabdy Per at oses. 9. A net hod accordi ng
I of the
PSSl Raed PED Sl B S S BT ef BEBE e e 1) o
topically, before and/or after skin exposure.
6. A method according to claim 5 wherein said one or more compounds of the formula

(IT) comprises equol and dehydroequol.

7. A method according to claim 5 which is a method for the prevention and/or treatment
of skin photoageing selected from lines, wrinkles, freckles, yellowing of skin, skin

stretching, dilated capillaries, cherry red spots and dry complexion.

8. A method according to claim 5 which is a method for the prevention and/or treatment

of actinic damage selected from solar keratoses or actinic keratoses.

9. A method according to claim 5 wherein said one or more compounds of the formula

(II) are administered orally, parenterally or topically, before and/or after skin exposure.



