WO 20114/ 026274 PCT/A U 211113 /0 0 1 2 65 SKIN PHOTOQAGEI NG AND ACTINI C
DAMAGE TREATMENT Field of the Invention The present invention relates to
the use ofVRqUHI"2%Hd dehydroequol in particular, and 5 E6HpPSAMEHBaSed on
an isoflavonoid ring structure in general for the prevention and/or
treatment of skin photoageing and actini c damage. Background DNA damage in
skin cells is particularly inportant to human health because it can have
10 maj or effects on skin appearance and wall-being, in particular skin
carci nogenesi s. DNA damage occurs when the ultraviolet (UV) |ight conponent
(particularly UVv-B and U/-C) of sunlight passes through to the |ower
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damage occurs when the ultraviotet (UV) light component (particularly UV-B and Uv-C)
of sunlight passes through to the lower layers of the epidermis. In its passage through the
epidermis, the UV irradiation causes mutations in the DNA strands in the genomes of all
cells in the skin. Those mutations are known as pyrimidine dimers which normally are
15 repaired automatically by specialist intra-nuclear enzymes such as endonucleases, with
complete repair taking about 2-3 days. Repair involves the excision of the damaged
segment and insertion of a new segfnent. 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.
20
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 pS53. The
25 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

30 generally have the following meaning:



may be associated with phot oagei ng, actinic danage and carci nogenesi s.
These terns 30 generally have the foll ow ng neani ng: WO 2004/ 026274 PCT/ A
11 2003/0 -2.1 . Photoagei'ng refers to the process of accel erated
agei ng inﬁéﬁﬁﬁggﬁF?%xposed skin. This enbraces fine |in&STEHEWHI"HF es,
freckles, yellowing of the skin, stretching, dilated capillaries

(tel angi ectasis), cherry red spots (angionas), and a dry conplexion. 5 2.
Actinic danage refers to pre-malignant or benign skin growths and enbraces
| esi ons such as sol ar keratoses or actiniZ-keratoses. 3. Skin cancer refers
to lesions with malignant potential and includes basal cell 10 carcinoma,
Bowen's di sease (in situ squanous cell carcinom), squanous cell carcinom
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carcinoma and melanoma.

The use of anti-inflammatory agents, skin rehydration, collagen injections, surgery and
dermabrasion are just some of the many cosmetic products and procedures employed in

15  attempts to redress the consequences of photoageing, and actinic damage.

A strategy that was able to promote 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
20 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
25 endonucleases significantly reduces the risk of these individuals to skin cancer and address
p'hotoageing. 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.

30 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).



photoagei ng. Thirdly, by increasing the production of free radical
scavengers in the skin, DNA would be protected from oxidative stress

| esi ons t A0 #8393 H response to UV exposure. 30 It has PEEEH 24phEENIGEL ed
that certain conpounds, including equol, may have the ability to prevent
the onset of sone synptons of ageing in skin (US Patent 6,060,070,

Gor bach). WD 2004/ 026274 PCT/ AU 2003/ 001265 -3 The Gorbach patent is
concerned with the natural process of ageihg that is associated with all
tissues in the body and may be associated with reduced estrogen function
wi th advancing age. Lowered collagen content and reduced nunbers of
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this invention there is provided use of the conpounds of the invention
compounds of the present invention promoted DNA repair, and even more surprising to
find that they promoted DNA repair and protection, and could be used to prevent and/or

treat skin photoageing and actinic damage.

15 In accordance with a first aspect of this invention there is provided use of equol,
dehydroequol, or other isoflav-3-ene or isoflavan structures for the prevention and/or
treatment of photoageing in skin subject to UV exposure. Photoageing includes lines,
wrinkles, freckles, yellowing of skin, skin stretching, dilated capillaries, cherry red spots
and dry complexion.

20
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.

25 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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in the prevention and/or treatnent of actinic damage. Actinic damage

i ncl udes solar Kkeratoses or actinic keratoses. 25 In accordance with

anot her aw% s44hi's invention there is provided a net Qr the _
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whi ch conprises admnistering to a subject a conposition containing one or
nore of equol, - dehydroequol, or other isoflav-3-ene, or isoflavan
conmpounds in adm xture with one or nore acceptable carriers and/or

exci pi ents. 30 WD 2004/ 026274 PCT/ AU2003/901265 -4 In accordance with

anot her aspect of this invention there is provided a nethod for the
prevention and/or treatnent of actinic damage which conprises adm ni stering
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CONR'R, % al kyl, hal oal kyl, aryl al kyl, al kenyl,

Isoflav-3-ene and isoflavan compounds may be represented by the general formula (1)

(I1)

10

in which _

Ri, R, R3 and R4 are independently hydrogen, hydroxy, ORg, OC(Q)R o, OS(O)R g,
CHO, C(O)Ryy, COOH, CO3R;y, CONRysRyy, alkyl, haloalkyl, arylalkyl, alkenyl,
alkynyl, aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amfno, alkylamino,

15 dialkylamino, nitro or halo, or
R; and R, 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 O
T+O , yo
0O 0
= =
20

Ry 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



al kynyl, aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio,. am no,

al kyl am no, 15 dialkylamno, nitro or halo, or R3 and R4 are as previously
defined, aMQ2R+3RI+R2 taken together with the carbon at 8BGEFAUR@3WMIZEN t hey
are attached forma five-nenbered ring selected fromT O O- Ol " 20 R
and R4 are as previously defined, and R2 and R3 taken together with the
carbon atons to which they are attached forma five-nenbered ring selected
from WO 21104/1126274 PCT/ AU200 310 0 1 26 5 5 Op, or T ORIL and R2
are as previously defined, and R3 and R4 taken together with the carbon
atonms to which they are attached forma five-nenbered ring selected from5
TA- p O T O and wherein 10 R5, R6 and R7 are |ndependently hydr ogen,

hydroxy, OR9, OC(O Rlo, 0OSgO ] C(O) R1p? C02Rj o, CONRr 1R12,
al kyl, hal oal kyl, aryl al kyl, >4l ke yl, al ky ar§ " het eﬁ’roaryl , thio,

al kyl thi o, am no, al kylam np, yI am no, ni tm hal o, R8 is hydrogen,
hydr oxy, alkyl, aryl, amno, thio, NRL1IR 2, CONR11R12, C(O R13 where R13
is hydrogen, alkyl, aryl, arylalkyl or an am no aci d, or CO2R14 where R14

I'S 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

5
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0 o
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T)r }/—— ©
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and
wherein

10 Rs, Rgand Ry are indepéndently hydrogen, hydroxy, ORy, OC(O)R g, OS(O)R;o, CHO,
C(O)Ryo, COOH, CO;R10, CONR 1Ry, alkyl, haloalkyl, arylalkyl, alkenyl, atkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

Rs is hydrogen, hydroxy, alkyl, aryl, amine, thio, NR{;Ry3, CONR;;R;;, C(O)R3 where
Riz is hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO,Rys where Ry is

15 hydrogen, alkyl, haloaikyl, aryl or arylalkyl,

R 1s alkyl, haloalkyl, aryl, arylalkyl, C{(O)R,; where Ry; is as previously defined, or
St(Ry5); where each R;s is independently hydrogen, alkyl or aryl, '

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

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

Ry; 1s hydrogen, alkyl or aryl, or
Rii and Ry, taken together with the nitrogen to which they are attached comprise
pyrrolidinyl or piperidinyl,

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

T 1s independently hydrogen, alkyt or aryl, and



15 hydrogen, al kyl, hal oal kyl, aryl or arylalkyl, RO is alkyl, haloal kyl,
aryl, arylalkyl, C(ORL3 where R13 is as previously defined, or Si(Rl5)3
where each R15 is independently hydrogen, alkyl or aryl, R10 is hydrogen,

al kyl , havoabdaize27am no, aryl, arylalkyl, an am no aci d,pci/kylsaminmsor

di al kyl am no, 20 R11 is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an am no
acid, C(OR13 where R13 is as previously defined, or CO2RI4 where R14 is
as previously defined, R12 is hydrogen, alkyl or aryl, or R1l1 and R12 taken
together with the nitrogen to which thex6qre attached conpri se

pyrrolidinyl or piperidinyl, 25 the drawng "_" represents either a single
bond or a double bond, preferably a double bond, T is independently

hydr ogen, al kyl or aryl, and WO 2004/ 026274 PCT/ AU211113 /0 0 1 2(n -6- X
is O NRL2Xor 15%), INRef&rSaprsfer@blyiChel udi ng phar maceutical |y acceptable salts

and derivat] reof. . Prefergbl upds of the forrmula Il are equo
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and the elderly are exposed to UV exposure.and sunlight. Indeed, sunlight
provi des the principal UV exposure experienced by skin. It is believed
that nost Pesprywempeupdsrifthe formsly i aw cquokadrdalivdrocatolt he  present
inventign. 10 Conpounds of the present invention prevent or treat

phot oagei ng and actini.c damage. Further, conpounds of the present

i nventi on Mostrptaplgoinchidives chitdeerpderagtentdats, @NA the elderly are exposed to UV

exposure and sualight. Indeed, sunlight provides the principal UV exposure experienced
by skin. It is believed that most people would benefit from use of compounds of the
present invention.

10
Compounds of the present invention prevent or treat photoageing and actinic damage.
Further, compounds of the present invention promote both the rate and extent of DNA

repair and protection in skin.

15 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 cither before, at the time of, or after UV or sunlight
20  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.

25 Compounds of the formula Il 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 11
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.

30



repair and protection in skin. 15 Conpounds according to the present

i nvention may be administered topically, orally or parenterally, or by

ot her nodeWOptngdlshi stration. Preferably, conpositions @sAtsiznégiie or
nore conpounds according to the present invention are applied to the skin
either before, at the tinme of, or after UV or sunlight 20 exposure. For
exanpl e, conpositions nmay be in the formof a cream including face cream
or skin cream . lotion, cosmetic formulation and the |ike. For exanple,
conpounds of the present invention nmay be simply m xed, adm xed, or

bl ended with suitable carriers or bases to give conpositions SU|tabIe for

application t he skin. 25 Conpounds of the fornula |l be ner al
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they | essen, inhi generally prevent photoageing in skin subject to
WV exposure Télﬁdsompumﬂswfdhmr@eent oomr@ndsajobe cqmaiemde@gmh preventetivvnangras a

useful in the Lreat nt re ntlon onditio
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both preventative and as a treatnent of the aforenmentioned conditions in

that they prevent or |essen photoageing, or actinic danmage, or skin

cancers, 1oML8 taggfi Jﬁ'ﬁ? $ad ? d TR e g‘isdoﬂgdst B 0?(89 it(B E' 13\5&“8‘5‘%‘1’0&19&-&9@

appllcant has f hat e conpoun accor ng to |s I nventr on pronD
DNA repair. The promotlon of DNA repair may be by one or more of increasing the rate of

repair of cyclobutane pyrimidine dimers (CPDs), promoting DNA repair by decreasing
P53 expression, and/or by promoting the formation of metallothionein (MT). These effects
may be responsible for the prevention and/or treatment of skin photoageing and actinic

15 damage through promoting skin health and condition, and preventing skin cell damage.

The formation of CPD is considered to be an important lethal and mutagenic consequence
of UVR exposure (Mitchell et al, 1989; Liardet et al, 2000). Animal models have
demonstrated an inverse relationship between epidermal CPD repair and skin

20 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 Gl 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).

25  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 uradiation. Twenty-four hours after UV irradiation, MT production
30 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



repair. The pronotion of DNA repair may be by one or nore of increasing the
‘rate of repair of cyclobutane pyrimdine dinmers (CPDs), pronoting DNA
repair by decreasing P53 expression, and/or by pronoting the formation of
met al | ot hMSh¥M{OIORTY) . These effects may be responsi bl e PET/ALRBI3gNRCENt i on
and/ or treatnent of skin photoageing and actinic 15 damage through
pronoting skin health and condition, and preventing skin cell danage. The
formation of CPD is considered to be an inportant |ethal and nutagenic
consequence of UVR exposure (Mtchell etgat, 1989; Liardet et at, 2000).
Ani mal nodel s have denonstrated an inverse relationship between epidernal
CPD repair and skin 20 carcinogenesis (Young et at, 1996). The P53 protein
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protein may as.a tu r propotjng agent (Mirphey et at, 2001). 25 This
i nvention mffﬁjbé“ Gﬁswgﬁﬁﬂew Hrqdé'?t@ eHaewhen comprigH| wikh pirradiated baset lingg
exanples. Bxanple 1 Equol was applied to the skin of five human vol unteers

i medi ately after and at 4 hours and 6 hours post-UV irradiation.
Twenty-féur hours after UV irradiation, MI production 30 was neasured. A

control |otiaqn s al §0 used..containing no equql. This experinent
“denonst r at ef} r??wu\gﬁ%ﬂhsiﬁm 5\5@88&6&’2‘8@1391 ‘g{ai“%?i@ggﬁ T ey o emebgervgh)
el evation in the |evel of WO 21114 /11 2 6 2 7 4 PCT/A 11 211113 /11111 2

61 -8 MI in the basal layer of irradiated skin (24 hour post-UV) when
conmpar ed wi E¥ampli2% r adi at ed base |ine skin (pre-UVR). The vehicle itself

di.d not stagj St call |.ter. t.he I@?ﬂ . of MM in the basal |ayer of
irradi at edaétcﬁé#u?%ﬁe ?B?r‘g]é"rﬁe'ﬁ“e&a thi r r adi at ed base.line skin. 5
10 The formation of CPD's, which occurs immediately on UV exposure (Viv Reeve, pers
comm) would be unaffected by any therapeutic agent applied post-UVR. However, the
rate of repair of CPDs might be increased by equol. If this occurred, fewer CPDs in equol

treated skin compared with the number in vehicle-only treated skin would be observed.

HO 0

15 OH
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

20  demonstrated a lower percentage of CPD+ve epidermal cells in equo] treated skin.

Lower levels of CPD may be associated with preventing and/or treating lines, wrinkles,
freckles, yellowing of skin, stretching of skin, dilated capillanies, cherry red spots, dry
complexion, solar keratoses or actinic keratoses.

25
Example 3

Hairless mice treated with equol or dehydroequol either before or after chronic UV



A reduction in skin winkling, capillary dilation and dry skin nmay al so be
observed.  Exanple 2 Cyclobutane Pyrimdine Dinmers (CPD): 10 The fornmation
of CPD s, wh shyameurs i medi ately on UV exposure (Viv Reevwesupensi26s0net)
woul d be unaffected by any therapeutic agent applied post-UVR However, the
rate of repair of CPDs m ght be increased by equol. If this occurred, fewer
CPDs in equol treated skin conpared with the nunber in vehicle-only
treated skin would be observed. HOO | / 15 OH Equol (CAS No. 531-95-3)
There were few CPDs in the unirradi ated skin of the human vol unteer, who
denonstrated the expected marked el evation 10 mnutes after UV exposure.

The human subject treated 20 denonstrated a | ower percentage of CPD+ve
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aesootat el v b BFEERtiatn chf e RARH: Hifch KN Sy, MR YGRO reguires
wel | as actdthdreisdathagerd Scobiprize o whinithins saghesi "tomatisah oafichnigesing!' awvitbbe

whi ch foll ow, ,unl egs t he cgnt ext ,reqtui res . . ,
- understood to 1mply the tnclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.

10 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

general knowledge in Australia.



ot herwi se, the word "conprise", or variations such as."conprises" or
"conprising", will be wunderstood to inply the inclusion of a stated
i nteger or step or group of integers or steps but not the exclusion of any -
ot her i nt\¥g&pgR6Xtep or group of integers or steps. 10 PheAtsfienence to
any prior art in this specification is not, and should not be taken as an
acknow edgnent or any form of suggestion that that prior art forns part of
t he conmon general know edge in Australia WO 21104/ 026274 PCT/ AU2 11113
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Young, A.R, Chadwick, C A, Harrison, G1l., Hawk, J.J., Nikaido, ‘0. and
Potten, C.S. 25 (1996) "The in situ repair kinetics of epidermal thymnne
di mers and 6-4 photoproducts in human skin types | and |II1" Journal of

| nvesti gati ve Dermatol ogy 106(6): 1307-13 -11- Clains 1- Use of conpounds
of the formula 11 in the manufacture of a medicanent for the prevention
and/ or treatnent of skin photoageing or actinic damage of skin associ ated
with 5 WV exposure, wherein said conpoundd -of the formula Il conprise Rl
R XRa/R6 (Il) RBRA aR5 R/ inwiich 10 Rl, R2, R3 and R, are.

i ndependent |y hydrogen, hydroxy, OR9, OC(ORio, OS(ORp, CHO C(OR O,
COOH, CO Ri o, Ct@@NRllRlZ al kyl, hal oal kyl, aryl al kyl,. al kenyl, al kynyl,
aryl, heteroaryl, alkyl aryI , al koxyaryl , thio, alkylthio, am no,

al kyI arni no, di al kylam no, nitro or halo, or R3 and R4 are as previously
defined, and R. anws%fwmmnaso@amﬁmmmhﬁrﬁmnemrea@mmi&énén@ ke h

they are atta r|n selected fro . T OO OR
and R4 are as preV| oumld% é‘ea}émﬁ}gg)?bﬁﬂ(?g R 2% fssofiated wite

carbon atorfs UV expasure, whercm said campodunds of thc formula I comprise

(tn

in which

10 Ri, Ry, R; and Ry are.independently hydrogen, hydroxy, ORa, OC(O)R, 9, OS(OXRp,
CHO, C(O)R1s, COOH, CO3R 5, CONR R 3, alkyl, haloalkyl, arylatkyl, alkenyl, alkynyl
aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamine, dialkylamino,

E ]

nitro or halo, or

R; 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\;L o | 0>\~0
SRR

Ry and R4 are as previously defined, and R; and Ry taken fogether vath the carbon atorns

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

T Oz O
KL =X L
T 0 | o



20 to which they arc attached forma five-nenbered ring selected from?7 Q0
. or WD 20041(126274 PCT/ AU2003/0012 0 -12 R, and R are as previously
defined, and R3 and R4 taken together with the carbon atonms to which they
are atta n-q five-menbered ring selected fromO > and
wherein q&?ﬁ”é@bgﬁg R7 are independently hydrogen, hydro%ﬁﬂ%l%gém]-1 2
CS(OR o, CHO 10 C(ORlo, COOH CO2R o, CONRI, R12, al kyl, hal oal kyI
aryl al kyl, al kenyl, alkynyl, aryl, heteroaryl, t hi o, al kylthio, am no,

al kyl am no, dial kylam no, nitro or halo, R8 is hydrogen, hydroxy, alkyl,
aryl, amno, thio, NRL1R12, CONRI, R12, CG@))RlS where R13 is hydrogen,

al kyl, aryl, arylalkyl or an am no acid, or CO2R14 Wiere R14 is hydrogen,
al kyl, hal oal kyl, aryl or arylalkyl, 15 RO is al kyl, hal oal kyl, aryl,
aryl al kyl, C(O R13 where R13 is as previously defined or Si(R 5)3 where
each R15 is independently hydrogen, alk or aryl, R o is hydrogen, alkyl,
hal oal ky! , BariapndR: gre/as prayiphsy idgfir ne%ﬁnaﬁu ﬁadé?eltakeraqoggﬁharnwri ﬂ@ﬁ carbon atoms

di al kyl am no, dr I an am no
acid, (O R13" M@%@@@&g@@@% g‘\‘/’?é‘ﬁéﬁme%de?“%&gg&gdﬁ R14 where R14
is as previously defined, R12 is hydr ogen, aI kyl or aryl, or R, and R12

taken together with the nltro/?i}to whi ch they are attached corrprlse
AN

O

o

5 T O
and
wherein
_ Rs, Rg and Ry are independently hydrogen, hydroxy, ORy, OC(O)R g, OS(O)R;p, CHO,
10 C(O)Rp, COOH, CO;R g, CONR) Rz, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,

aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,
Ry 1s hydrogen, hydroxy, alkyl, aryl, amino, thio, NR ;1R 2, CONR; R 2, C(O)R;3 where
R;3 is hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO3R 4 where Ryq is
hydrogen, alkyl, haloalkyl, aryl or arylalkyl,
15 Ry is alkyl, haloalkyl, aryl, arylalkyl, C(O)R;3 where R;; is as previously defined, or
Si(Ris); where each Rysis independently hydrogen, alkyl or aryl,
Ryo is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or
dialkylamino,
R;i is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)R;; where R3 is as
20 previously defined, or CO,R 14 where R4 is as previously defined,
Ry is hydrogen, alkyl or aryl, or '
Ri; 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
25 bond,
T is independently hydrogen, alkyl or aryl, and
X 15 O, NRy; or S, preferably O,

including pharmaceutically acceptable salts and derivatives thereof.



pyrrolidinyl or pi-peridinyl, the drawing represents either a single bond or
a doubl e bond, preferably a double 25 bond, T is independently hydrogen,
alkyl or aryl, and X is O NR12 or S, preferably O including
pharmaceutical |y acceptable salts and derivatives thereof. -13- 2. Use
according to claiml for the prevention and/or treatnment of skin

phot oagei ng selected fromlines, winkles, freckles, yellow ng of skin,
skin stretching, dilated capillaries, qggtry red spots and dry conpl exi on.
5 3. Use according to claiml1 for the prevention and/or treatnent of
actinic damage selected fromsolar keratoses or actinic keratoses. 4. Use

according to .an ne, g)f. e i cl ai ns wherei n said_conpqunds _of the
formula (I1) %o)r/rup% se rg:a%glﬁ %?’“3‘2%3%0@&&%@ f’ﬁf&%r. tr"‘(ﬁggc%c?é&g’ﬁi RGPy one
of the precedi ngekttad MRmieese iwrinkis, didtkids, crtiening i of skiBRURagtLRG Blihe

adm nistered orall.y, .parenterally or topicgally, before and/or arter skin
exposure. 15 6. Gfglga% "ihﬁgy(r:eéir%%%ﬁr@;d%?&?‘g "a 11 in the manufacture of a
medi cament for the prevention and/or treatment of skin photoageing or
actinic daﬁa%?’ I-?Slél basc;[‘f&' itﬂ:g%lé{ﬂﬁ%sl fgretrhglpgcv%gﬁo%r ‘!m%?og'treatment of - actinic damage

selected from solar keratoses or actinic keratoses.

4. Use according to any one of the preceding claims wherein said compounds of the
formula (IT) comprise equol or dehydroequol.
10 |
5. Use according to any one of the preceding claims wherein said medicament is
manufactured to be administered orally, parenterally or topically, before and/or after

skin exposure.

15 6. Use of the compounds of formula II in the manufacture of 2 medicament for the
prevention and/or treatment of skin photoageing or actinic damage, substantially as

herein described.



