PYRROLOPYRAZI NE KI NASE | NHI Bl TORS The present
invention relates to the use of novel pyrrol opyrazine
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selectively inhibit JAK3 and are useful for the
treatnent of auto-immune and jnflanmmatory diseases.
Protein kinases constitute one of the largest famlies
of human enzymes and regul ate many di fferent signaling
processes by addi ng phosphate groups to proteins;
p@ompositmnisycanyprising phiytoestregiens seleletivy fat estgeincheata
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a nore restricted and regul ated expressi on. Wereas
sone JAKs (JAKlI, JAK2, Tyk2) are used by a variety of

W@ 100k037188 r ecept ors, JAK3 is used only by cyt oRCTIEB2009/052038
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that contain a gc in their receptor. JAK3, therefore,
plays a role in cytokine signaling for cytokines which
receptor was shown to date to use the commobn gamma

c"-I.-,I-IL9IL1 dlls21. JAKI .
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Non- hemat opoi eti c expressi on of JAK3 has al so been
reported, although the functional significance of this

has yet to be clarified (J. Inmunol. 168 (2002), pp.
2475-2482) . Because bone marrow transplants for SCI D
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treatnment for autoi nmune di sease through its effects
on autoanti body production. In addition to the rol e of

w0 78CR si gnal i ng and B-cel |l activation, i|iPCHEB2909/052038
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plays a key role in FceRl nediated nast cel
degranul ati on and eosinophil activation. Thus, SYKis
inplicated in allergic disorders including asthna
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Formula | wherein: RlL is |lower alkyl, |ower alkoxy,
phenyl , benzyl, heteroaryl, cycloalkyl,

het er ocycl oal kyl, or cycl oal kyl al kyl, optionally
substituted with one or nore Ra; Rais Rb orR Ic;

R b is hal ogen, oxo, hydroxy, or -CN;Ric is -C(=0O QR



het erocycl oal kyl , or heterocycl oal kyl al kyl ene,
optionally substituted with one or nore R2c; R2c is

WOR2e9003788e; R2d i s hal ogen, oxo, or hydroxy; RZBEP209/052038
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-N(R 29) 2, -C(=0)( R2g), -C(=0)0( R2g), -
A=0 N(R29) 2, -N(R 29) (=0) ( JRg9)., -S(=0 2(R29),
-S(O 2 N(RZg) 2, lower alkyl, |ower al koxy | ower

haI 2l %9? qegﬁ{) A ttg? e%ﬁgﬁ%%%ﬁnqg%@t prg%ofsy)(Nhere the expected
Sel’fjaits éntcz?t r&d]wmgalﬂ”edﬁégélrm‘t th@’lfcﬁal RBfe dlE&anrili@fe Ic&mlpnsed of soluble
in endent al.o ower . a , r al koxy, .
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V‘?l’oBe@iE@ of 'EhéTF?cFrS 5§,4Well B@‘?ts' tﬁolB@E&%féctshdﬁj f@r?(ly\tesk %ﬁghysmlogy

ower hal oal kyl, | ower al koxy;

3ef cor\'gpl@( @ggamm&@qr@sgéﬁ’ et alistapy ﬁ@@fQ@?@ antgye: implication for

3 eg(?);isg? Qéa(; éﬁﬁ%%&%kgﬂp@é at@% Igz%i%oga/ Efe Sciences

I@E Joer wesshomBing §-3, iA008 dashmdten, G35 MrtrRev

?1 or 2, BNs H; QSClsIower al kyl ,
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In one enbodi nent of the conpound of Formula | , Ris
R2. I n one enbodi nent of the conpound of Formula | , R

wo g00R203881 R2 is NH(R2a) . In one variation of PETiEP2009/052038
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above enbodinment, R2a is R2b . In one variation of the
above enbodi ment, R2b is Iovve$ al kyl. I'n one variation

of the above enbodi nent, the Tower alkyl is o-propyl.

In one .enb nt of the c ound of Fprmula | , R2b .
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ent ower ‘ower al koxy,

¥ RERCRINTION @ﬁcﬂgﬁ?ﬂﬁUBESndependent Uy H 1 over
I
aH@.y‘ie AL L it Ybws tﬁ@%{ e Rfesi0n (REedAEEY RASTHRNA) of
fmtmglea regaptorRIHAPE Miskien ogdekiplestinen Therlew!s of expression of ERB

I
B PRO iy e SR ey ek coaon i e
2¢0iRa) dendifyQuidts) 8f com(i@ti3a) HS-Q)RANAB elativeN(oQa structural protein
33) (=0 (Ba) , - A(=ONBa)2, or -N(Q
3a) C(=O) N(@Ba) 2, wherein mand (Ba are as defined
herein. In certain enbodi nents of either fornulae I,
Il or 111, Ba is lower alkyl, phenyl or cycloal kyl,



optionally substituted with one or nore @d. In
certain enbodi ments of either fornmulae I, Il or 111,

W@R000803768 Q 3a, -C(=0)(Q 3a), - Q CH2) nC(=0) ( QBE)/EP2009/052038
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-5(=0 2(®a), -N(Q 3a)2, -N(Q 3a)S(=0 2(RBa), -NQ
3a) (=0 (®Ba) , - A=0QN(Ba)2, or -NQ _
3a)C(=O) N(@a) 2, wherein mis as defined herein and (Ba

Tt B etiersm e g anEHh TEbery bad P geslit show
pa sighifiesntancreageoefER® RMA Mitha silyraefire20@ gpirgroup (p=0.03), with

onsi sting of: ) -
PRSRL [ s eNTORGRHD feck seRd3dslietop HBprestes. signilans frrease
- of-tha THRX YARIGA i€ itite gmprf@wh@mséwble fibre hgnln alone (p = 0.04); a
yr azin

széryﬁlcianiz r@craeeeepﬁﬁig%rrgptggygr)og efeg yt%xreotlzoorlrposrtron %rmed by the

%sfsacrtgfi]&{ r@mnismbrﬁé%@lﬂom;rol o[ 2, 3-b] pyrazin-7-yl)-2,2
I e

i 3) 300 GH IR Sis GiHg) Getureniha GIRYAS of B5iEEeR TeReRtor

é’ipﬁ/é landPSEt%am e infe¥GPbreAPO atiAr boxy ! B cé}ﬁbﬁ' son with the group
[7 di met hyl - propi onyl) - 5H pyrrol 0 pyrazi n-
gﬂ ?mmgha, gigbcutaneously treated with estrogen (known to be non selectively

'\5&&? R%Rrgﬁﬁgt@& H{éjféggf?é’ bonfeit YT dRllity Sr ShMEFRZLNERS,

behza

Npe{m (hz recentordnengasegst bptredggapd Siorsprero ths] iesalishdenpenstiate that

7oL s S AT MR RBIS o oy ases) vit g 5oguble fora o, b

ltsegflS]urrﬁnamglmy!bmmmlollngcﬁwamm@ssron of ERa which possesses a

prgl?f r%tr 7 REPREO QY es?d_létp%r Bfoiarg) [egpr%sgg)rp ¥£t%zﬂ>&$/eén the
|c a Ioé% A $

BB
7es¢r®gén Eboeetdn&yln fpvcmplooﬁyel e)ntr&ifblﬂgnatrme aftR®ijt@- b] pyr azi ne- 2

SRR o sppPE Rty Bls hiSin.e et of setposn esaniqy e

Iarm belanprbteim;e in the lntestme of APC Min’* mlce as detected by Western

IRtHNC S e_: .tR rcrr?I }% Hindrd Fed st%n?iar% get onrR/ an
Bk o PEkopec 16 RY oftedh o
lingr2age ofmtie EREbero iy MprsGiHiy ERY pioteid-i®lopyéemad n anihdls fed

| BrSB8EIo®, M nersyer Seivp 2 ehes i {egrphe sugsyansossiyitvated wit

y1 Shdldbt; lin Qlﬁ@snymann fed group; in the II?nm fed group in the group fed
at

t@ FB'ES‘RWP(S” g%]t@ @,'gg,gé, ‘W‘g_ yrrg &)@qﬁ@ﬁ%{azme

IFidrd nymgdnenm éomaéﬂé@ rBRB/EﬁbHﬁRNA%ﬁkB # Brebdnmirin@sting of wild

1tyl[>ei‘(vap andi %C SM'EaQ’l?HPI?nI fpd siiﬁ%wtr diets; Silgnan$lhyilignin (LIG)

Yard Bl Tr‘1+l|émr‘i’r(SIL+Ll I—?— restored ERB/ERG mRNA to levels comparable
| - (2-Cycl ohept yl oxy yrrol o[ 2, 3-b] pyrazin-7-yl)-2,2

_\Miih-ré/y ea‘};hmjahcqsaor{%‘?é) protein was also increased in all the dietary
'méﬁa@acdreuwﬁtgoms)%me&ﬁb%aréc&ha%rsr azin-7-yl)-2, 2-
di nmet g

|Figgrq oBB 8B rasdofieavedispspaserd (CE-3)I(P) 2ssessment of
PSRRIy 5 Ten ey i, P, Ry A0

| ijrr apeémals fechthe stardapil whist K@ ontrol) or different diets (SIL, LIG, SIL+LIG)

[cgn&%n% Mﬂ?{bﬂr@ i rey({NlT% ng ég Te%t ttﬂg)&’gndgﬁi 400 l18rL ade%(mnatous

pyrazin

I miigosgl sityrmariretligpin, @nd ghe \cprbitatipn rodltod 26 -redtpredaapapidsis to
-yl ]-2,2-di net hyl - propan-1| - one;

| - (2-1sobut oxy-5H pyrrol o[ 2, 3-b] pyrazin-7-yl)-2,2-di ne
t hyl - propan-1 - one;

I -[2-(l-Benzyl-IH[1,2,3]triazol -4-yl)-5H pyrrol o[ 2, 3-
b] pyrazin-7-yl]-2, 2-di net hyl - propan- | one;

| - Cycl ohexyl -3-[7-(2, 2-di net hyl - propi onyl ) - 5H pyrrol of
2, 3-b] pyrazin-2-yl]-urea,;

| - Cycl oheptyl -3-[7-(2, 2-di met hyl - propi onyl ) - 5Hpyrrol o
[2,3-b] pyrazin-2-yl]-urea; 2,2-D nethyl -

1-[ 2- (et hyl - phenyl am no) - 5H— pyrrol o[ 2, 3-b] pyrazi n-7-



an agent for treating cardi ovascul ar di sease, an agent
for treating diabetes, or an agent for treating

WO povonexies i ci ency di sorders. In one aspect, theCT/EP2009/052038
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application provides a nethod for treating an
i nflammatory condition conpriging admnistering to a
patient in need thereof a therapeutically effective

AUl SPIRHD Bl SR B0, g fhtve

| inbcdset ionly the @abbcigtionl off symatin @ndiligaind@stocaimapoposig to values

adm ni ster| pat i ent t.hereof a

s isabE WF, DSy CRUeTE St Tomiphe WosBenRCay markedy

chmds@dlm the npmmm*smretf,edtth@ stgpphidcaibl, eNstakiayly degedse was
t hod f.or inhibitin cell proliferative disorder

F{edi iR dhedifien Dag Qqﬁjggrﬂ_‘)osa patient in need thereof

aDEhAnmlEscmeoNfectlve amount of the conpound of
algrnulal erein Ris R2. In one variatjon of the

ERPéd'ﬂ%f%%’ staigeof e pit deseibed @baya rderonsiseng hersigq effects

Op&tetfe ekpericdhBed Mithi ol dcMtiPE QYHHSE o IBbGGArdcBhtors, the oral
treating a B-cell proliferative disorder conprisin

agRmRAsitioas joRipct 6f ﬁlep%rﬁﬁ%mm\fqmtl%éampﬁ%e ableag{ one phyloestrogen
tméawswt b@&hléty t&f é&ﬁig'eﬁer HJFt th]fa g FOHPC}H&%Qi of such

For mul . I'n one aspect, ovi des a
nmmtrpg@n% rSé'QPWﬁj’ By & Wﬁn@edihg su@aunﬁ nf@rtE@lr glgar safety and
| StSverfBd g w,ee sclerosis, rheumatoid arthritis,
psoriasis, Type | diabetes, conplications from organ
tremds antposexehdha rraesat ainverttioon theliprefetred Dh}é@ﬂsébgens are

SPAATB -0 St B P o i, o,

MlWhBlmHbeardm ﬁa@egstlanmeUQjBQMQger(ﬁemr itise figvonoid resveratrol,
S 1R800 e SR Bl oggms pomosin
Fberixturé canlbe preeerdspdiod compesitigop bothaiti their punfmd:lﬁmmaand as

PBBACHSEL TR SRR, B BRSO o 9% o v

r'élplet(H exinacam!mb mosprieferad| apgrelig the Mikithgstiefdxtract consisting of a

| FhEb 2R honai i odfi SRk SoamtIES uPGe 8 ang sivatyistn.
nigesl kihdveri eieet ﬁyﬁnbﬁm apetindalided mfﬂtﬁétde%valmms extratte@ from

of. Fornu In one as ect appl i
D RS iR, Moy, b o EHERBE Thecucivg o HepSRpretactant,
OposREGRIR 4 BbEMhErREd pidfifd oitiaféty 2hH tt6lerdblii®g afWellods properties of
and chr onl c allograft or xenograft

xenograft rejectio
r OFe@MD RS SHeciine R AAoRal ohihuh 04 earant SN on Era, have

ttﬁé’é?ﬁ Rlesdibed CSUIMbISIMakadn Bl . eBHﬁEaﬁrP /s';l é33§éle%me | dtrogen
need thereof the conpound of Formul

akegeRier B«ﬁ@ﬁbwweﬁnﬁdwsms&@g@m@ eﬁemf@ ﬂwmﬁtﬂﬂhyss of the femur

| Bl & eﬁ‘;@e&ﬁ&&%m@@ffe&isw tEOIRRIsIFRYa R ML B8V ﬂ%t& hesteroid
conpound of Fornul a | wherein the conpound ex

ﬁ’OP’@OWB%QW%rQ@wW%ﬂB@F less in anin vitro
bt 9 |

SAREILCR, RN Gh AAFAREL bt o PR L g =
1m0<tufamﬁrfbwdt9n@ns I@y@arln, sitybinin, Jgorsilybinlne stienim land ssgshristin

a r 0
o TbPIepFircghitionk Trf (b e Poclaost{BRo U of i present
oinverdios, [Silyenarinhmeans thebinixture rof dlavoligogmas cohpdshiBthe extract, in
activity. In one aspect, the application provides a
method for inhibiting SYK activity conprising
adm ni stering the conpound of Fornmula | , wherein the
compound exhibits an I C50 of 50 m cronolar or less in
an in vitro biochem cal assay of SYK activity.ln one
vari ation of the above nethod, the conpound exhibits
an | C50 of 100 nanonolar or less in an in vitro
bi ochem cal assay of SYK activity. In one variation of
the above nethod, the conpound exhibits an | C50 of 10
nanonol ar or Iess |n an |n V|tro b| ochem cal assay of

~ s  _oa " o o - g, L



to a patient in need thereof a therapeutically
ef fective anount of an i munosuppressant conpound in

W@ 0vpi1e3188 on with the conmpound of Fornula | . AGEEP2009/052038
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appl i cation provides a pharnaceutical conposition
conprising the conmpound of Fogrula | , adm xed with at

| east one phar rraceutl cally accept abl e carrier,

exel pi ent ord uent. I n one.variation, .the aho

U Bl Ah, o AP 1 v e

aetdtaht ofthlant Mﬁnaupnoﬁle&g@mct@ﬁeediyeﬁ sflyroafiriicontent higher than

g}’%g apell% g{ﬁBa”éghtqp L%u' L feral ﬁgfxyg@n Genéi, 2 B8ditional
I mmmm&pfoeaﬁdm;e sagtifites af BB WpreCccfrﬁgﬁdsmonsaibject of the
ent for treati %l?car di ovascul ar di c?ease an

f PO JAYSTHG SRR P VAGRS TRRET ROVISEH, ek oty AGp Selective for

ERFnﬁﬁl&fwm eé‘%/ntﬂéét@'g@ﬁibs actl\ﬁ‘tkloml@ata%ow Jinblf@ng a significant
a ication provides a use of the compound of Fornmula

| Broliferatiyp AENYIO oS ivl PreciaRcicab TG ts iRl o REFROANS Such the
té&vbrnﬁ*éﬂtﬂﬁéé pR¥toddirdgBhd, AERTIAF YorfleRREEHNS -as! tRatU?ilymarin.

aspect, the ap E i cation provides a use of the conpound
of hergiher lessentiah componamh of A corapesitiansFer peah seRtnistgtion of the

tﬂ%séﬂteﬁbgﬁmn %f aANinsAlbRMIRY gﬁdfgégtlﬁ%r qer - rleﬁs%ﬂ? to enzymatic
aspect, lication provi use of e Co oun&
oﬁlgesiuonum éha gastnqnt@stlnal fract] fbrehEharingaltbletfipre cam ba present in a
for.th t a0
gﬁglfl‘ég"?d?hl r??oﬁée gosr%;é i [mtﬁe aﬁgﬁ #)}tgénc'ﬂ“kﬂ%ldded that in the
usampgfsitione the ripswluide @breFommﬁlhtaslbatweemé‘menBQ&’ct Lﬁ‘ste:hoﬁbre is
le b NE
e ABE R e heaoul 2P pEESlard] B dtehBl fRue apd among
cthepoufibresf dfer mﬂferably Ifibres $dld>qted oin uthe ignodheconsisting of

;é@@tfh%ﬁﬂlhg‘bgpggrh H(ﬁ%ﬁ% %&}Ilgé%? ogﬁ E?,Eﬁ}el(ﬂélggg,aresistant starch,

cionroandi lopfy deaimninliin & wibeais itherBaf. Il%artiammrprei’el@ﬂce is given to

e Tl SFELiseDRR e Ot PR rasAiE PR prLrpg e RPN 8 viel as a

sedrstifuent edamiekiiacini thie Il?(m‘r eabd,ahe Rbavé sndritibned Rsblible fibres

ﬁl:qbrb .be phasleo %q'azrp% ngah%% Flage;i’vbi%;@@gr %E@O@zj(f(sig%t%&s In

ﬁr@uléﬁtﬁa fidresvesn @blusbd fd)rOth@ rcodlpesitivins 8Mhadnvettiba @s follows:

‘Qt Eﬁg 8%%;‘19@@{1%5/ ps ggé’t%éé@ I}y@%é}gg% formcgrcelsov%ea){ bran; in the case

hett @llQe¥s) a:salsdehl &k 8RbY @ﬁﬁéétf/m&ld@%béé gt eRlinv bRy Qﬁﬁn @hulin is
nore Rl d; H, . hal oge oxy, | ower aIk

| Rfgisrakle. kwma Rﬂlynp%weFomgﬁgfsﬁ |1 0-6Rand an ﬁverpew@ham length of
apK Ws,subRWRhs §|lt|ksﬁ‘5lbé ex‘u@& Chi@@@rexh@bmld@ﬁ'dehm%m’ bawder
het'eroaryl, cycloal kyl, or heferocycl oal
HIhe dtkas RIERSM, memrahgq)r@gq)q@qns cpm@:ﬁyqf thﬁéftrgqsqgﬁruy\rentlon are
I r
Rzrwm%@a 2 ﬁgg pﬁgﬂgﬁﬁeﬁy%gb@% wée digt2 ggg .MeB%i . Adeént °&ithe total
|w§@@eﬁm@mtal§e | oner al kyl, phenyl, heteroaryl,
e I

Y P no REASLRRNS e e P LB A Rk pologicl

RZI’@PE@eﬂzsjn@r sk epmMRRgtions, isharagierizedsdhstantialy by theyassociation

5 8‘6) %( Eggfﬁg&)pﬁweg&g@}“( 5)%{9%353‘)5 %0 %% %%ﬁ%_&e% receptor beta

, Or NpRargs therepbbaed ablldagt oné alimarydhsaudie fibosveelected from
hanaIkyI phenyl, heteroaryl, heteroaryl oxy,
cycloalkyl, or heterocycloalkyl, optionally
substituted with one or nore R; each R2f is

i ndependently H, hal ogen, |ower alkyl, |ower alkoxy,
| ower hal oal kyl; each R2g is independently H, | ower
al kyl, | ower al koxy, |ower hal oal kyl, or phenyl; R3 is

-C(=O R 3a; R3a is |ower alkyl, |ower al koxy, phenyl,
or N(R3b) 2;



each R3b is independently Hor lower alkyl; R4 is -QR
4a); Rda is Hor R4b; R 4b is lower al kyl, phenyl,

whee2403788 ower hal oal kyl , cycl oal kyl, het er ocyrd DEP1099/052038
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het eroaryl, optionally substituted with one or nore
R4dc; R4c is hal ogen, hydroxydgl ower al kyl, | ower

haloalkyl,or!ovver al koxy; |sQl @@, B, or ¥, @
Id?tggsp ‘éggllnp Sao%tmlg—(s)%?clz | 8I§/g%scbam§c IJ?Q u\é\%EgE n%ﬂ@aq Wreo? dN'oved to
- I50VQ 4 &)nergiSiOpffedt@rethe param&lerOu$dd for he Qecedsary@xpefimental
s or t _%a come together to forma bicyclic ring
qﬁ‘?@?ﬁ” Qf\/\g?'B sAfIDeSubstituted with one or nore Qb or
Qncidat, dthbSdleﬁ'@M\@)uble $6reOX|n2;6é?tl@)Iar Higeim N(v@ﬂt@)ﬁe active in

l'e
’N%@" !@y@%g%g '@retq"g;"preﬁ’c?? @V@@”C%? 8%'%‘(‘1(‘?\55 to’ gt Ngd’mz’ed to be
| §YrictgrOMNGQANR) gh &ﬂ,@r’@ggl %H*rﬁarﬁrﬂq’f?@%{hﬂi@ﬁﬁﬂWké&&rﬁ%%ger control

each Qe is |nde endent | ower al enzyl ,

| RRleMeRsEs datiye melfWﬁ @éFfD@/Pm“iﬁ%@t@ﬂcﬁwﬂCwm ic prqgressmn such
h§§ %‘i’ @%Mble tl@%’%l@l’ﬁ@lénﬂ Q%H@dftdz&ﬁé’sl%f SIS REUT BT

hydr oxy, oxo,

b admem)s aﬁ)syngastlpsunqmmte@q@pts beween HRtiyingstrggens and
lf?cW@é @v@oﬁé(errk%@%yl t}ﬂ@P7r¥||evarﬁyﬁle?|c5V gF\ ameters, such as the

het er ocycl oa Ret eroary 1-on
sigstoratiant af IWIOtaPOQ’WéIC @ctivityran 1Qa ade@matsvua mu«:gefm and even more
hy Wi kyl , :
a%%{g«%ﬁ?ﬁgl@&’(\gﬁ% q"@hé‘&f"ﬁb’ﬁ%@ﬁ gﬁ%gfé%éﬁé/ lle’e\%rl dofMBFable with those
helbseraacly oh dadalthy intestinad trewamsay [The optbiatanaed yproliferation/apoptosis

SR ABE g 1 i P BB e
othe- S(an@u@H dist Qani _exp@nhemtal Bwdeb rvatldaiedyzm @esess both the
BAEIGEpE GBI i e AT Bl s
ZQ)traoeSﬁcaO)nté’rQ/éﬁ@s of@(m@hh&l@c%ebe?evané‘é Q)ca&(é?&ﬂ?:)m the clinically
Cé?c@%&%%@%rzxc% % %li?ﬁm@%%t%f% i %%C{fening colonoscopy
2gnogiamt)) bcedsy &f pn%&ig)hs t@lafs'plcﬁatéd’mdﬁ Fﬁﬁdﬂﬂpﬁytoi‘ﬂ;w I’ag@@ge;rded as
en r a en enz
BBorRsad R RS Jeraanio St i bar kil o
h‘?ﬁ@ sty lobtapidd @lﬁtﬂle' Meﬁtuﬁ@ﬂ lifh @Eﬁﬁéﬁ@/ den @u;%orf%ﬁenwsaged
is halo roxy, 0Xo,

se Of%&@)?‘@gﬁl or@ pgem&ﬁe BIERGML INY p. | Haqagg] yin mammals,

| RUBENS K P%M-huRRBY b cdpfiitaMion @V%l’é?aédfcr)ﬁhlstratlon according to the
het er ocycl oal kyl , or heteroar& opti ona
et

simyention gasdndiidenthe rxpegssionr @ t trogen recept)c/)r beta directly on the
intestinal mucosa, when such receptor is poorly expressed or absent because of

the presence of pre-cancerous lesions in the colon mucosa, due to a mutation of
the APC tumoral suppressor, such as per familial (FAP) and sporadic
adenopolyposis.

In addition, the oral compositions according to the present invention could be a
useful system to preferentially target the delivery of the phytoestrogens to the
intestinal area affected from polyp development, being this area the small intestine

in the experimental mouse model and the colon in humans, where the insoluble



@ 1 is hal ogen, hydroxy, |ower alkyl, |ower
hal oal kyl , or lower alkoxy;, @B is -0OQ 3a, -SQ 34,

WO gs@Y 3a), -S(=0 (Q 3a), -S(=0 2(QBa), - NEQ/BRIRY/052038
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- NHC(=0) (Q 3a),- (=0 N(Q 3a) 2, or -NHC(=O) N(Q 3a)2;
each (Ba is independently CBqOor @Bc; BNs H @c is
| oner aIkyI | oner hal oal kyl , "phenyl, cycl oal kyl,

eSS0 ) Mol - RAU 9B 303t o, compostions

hayabordig to Ittta/vpresahkmt/entioay\end qlaktipxiarly digninpwer as a shield in the

S STFwistesungl, P2, Ginar diniRsgroSigre AMEGP, paferentaly

Iamerbetmal M@t*ei@yer,, st Bhnbhmgpeﬁwsgndvtsata \mﬂtsng%dl &orﬂéct of the

BgesigHe g@tﬁt%&?&?ﬁ%&qm@m&%é SoBada e ierteR onto the

TiRgssBihd] 34&1@005% affl ori® cofihotyjtis aAs L@%dteéfewhdeaf BBerts the
one or npre of that entity; for exanple, a conpound

rBpeHtle; iprenand Parisulerly Jigsluias 8er a¢ ingfadiveje counterfighting

Ciﬂf@%ﬁh&]%eoﬁﬁas%u% adeR8sdL b he %um@@F of @Bvéloped)BSIySé and their
nore", and | east one" can be used interchangéabl

helane, thtﬁec?mna%%@nsaecaéfﬂnaetp HBe einyealiy eand eW%’F‘@J'be’ the
t BsmirRme st sﬁ{ﬁhérm b o4k i&tes?%@l@ctﬂfe H@s@%ltﬂrl@fti|rtj%gtértﬂtned a

the Summary o I'nvention or t br oadest aim
ampexigiah egdushitioi nadmt RUNpres\And e/glupee, @wnpgtﬂbéq Vithy Ehet ene obtained

R R A i Tt

peompdeﬁbnmacmdlsgnmam bivention cavdheretore mfwjlyeIde iemployed,

tgith%r lln @edh A tged'r d e tfc@@s 'trt 'tt%nQEat%r ’ta%f patients
or In % Re &('s)
aafébcte;bhjomkxnn@:enamst dlabeosadt thrcplrget eﬂormsch;amaxgrrmatnon with

onggb;i@p%ﬁggga@igg@% nﬁter aﬁd r\]/%{&ﬁne 5 52 v%bﬁng%g‘n\el?rrpdo%ressmn to

| adh@nted ladémomasu dnah,gpcmsnbllye das tadenWamnmma dCompbéitions accordmg

et Shdtioh b e Be dmietsd) B nE TRy efides EE8S slpRient o
negw polypsided addretvmhtabur $)i‘(§iﬁéSSIdN1©rlaru5dﬂinbéd fdrec; Ghd @usibly to

of ,a co or _co SIII term"co
oSSR SR pfERr e Chalsl (EhAE AP 06 screening
| @ﬂ@il ogbb@d%retgta‘iﬁ Gn ft?&ieiﬂtb@%eﬂfeeh@é‘ﬁ@dlﬁéﬁ §Gre§rlﬂhg ﬁﬁhnéﬁc&@es

cl ude addi res.or conpon
DR B pasiuis, PR Sel U TSP ol BaNSRSt veRfig can fhg in both
VRl apd sol|§ f@@@dlnd@pérﬂ%nﬂy 'ﬂ’éhﬂﬂteV@/peScﬁ‘rkﬁﬁ/tdgstro @$ed and
ﬁnd not the "exclusive" sense of "elther/or term

rermdpe ﬁ%rahtheyeof (ke s Ryified faim of @sigxiaetatia Stamatzoraposmons the
Vithytadetiegbits aﬁ@Ithedmmmr@%épé@ 4rBSEGHRGR Y FHRYG. 1%LERRE% by
to the presence or absence of a variabl e having that
swhighlomose arsferablyiomy@ fimiotd%erand mestprefgeabisfiem 1% 2%,
CRTRQURMen Tﬂéj&tytdéét@g&f)wyrﬂgnh ns Yd“écﬁle dRd I@Bﬂe&élscomposmons
twice and is defined as "I hde ently carbon or
nPrefeserdy'compase firms 0d4m trd0%a bwelghbdnnram@fezrabiy tieorn 0.5% to
Nkd, r f 0RO, e;

ol 388 oy pRREDl R BF (ETRG SHRRHET rRlgpESdenty from the
nexteact thgrecbreed.i me i n any noi ety or for nul a depicting
a 0 t
LG RRES LA PRAUA S R Yot IneCodi ERM i iiposions
[ ef ihadepeand émtentién iprefendblyi erntprise fadm €vEbytootdieby weight, more
occurrence. Al so, conbinations of substituents and/or
vari ables are permssible only if such conpounds
result in stable conpounds. The synbols "*" at the end
of a bond or " " drawn through a bond each refer to
the point of attachnent of a functional group or other
chem cal noiety to the rest of the nolecule of which
it is a part. Thus, for exanple: MeC(=0 OR4 wherein R4
= -<or -j-<] > MC(OO <] Abond drawn into ring
system (as opposed to connected at a distinct vertex)
|nd| cates that the bond may be attached ‘to any of the



substituent. The phrase "cone together to forma
bicyclic ring systenf as used herein neans join to
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made up of either 4-7 carbon atons or 4-7 carbon and
heteroatorrs, and may be saturated or unsaturated. The
term"about" is used herein t1 nmean apprOX| mately, in
t he regi on of, or around. n er L
%{S@Cﬁ? ifrom, 8¢ t?l%c’bn?'ﬂﬁweiqsbrﬁ“‘%%ﬁ’iaﬁlyaﬁ?{Dn%Z t@a?";nr%fn%%}'ﬁe'”'

lhdéﬂéﬁbéhtﬁﬁfrdrﬁ‘ﬁe é)@r%@?uééd extendi ng the boundari es
above and "bel ow the nunerical values set forth

gEtferslid ande liquid nrorapasiiions | ebier eof frter @T9PeNb "FM?@F'P” pyeferably
WRSise o A 4%, RORNE Ao, AHbrchgoRAlpdorR o, hy $ B, and

variance of 20% The definitions describ herein
U@oapw@fﬁ!@idytf@m df/mte Wi Qfatquyﬂqsérpbvmﬁpe@éwmynﬁvmowg extract
as heteroalkylaryl haloalkylheteroaryl
"aryl al kyl heterocyclyl," "al kyl carbonyl,
Hw@ya&v@laqdl hqwd cgafmmtloys adhigat" ofa e {Present lrventipr rpreferably
t I kyd, "
S Ror ¥ (o) TR WRRAD e picr S i B PRI, anc
i mogirptetbrakdy fremei%tto 2% chlnkiyed wmtrogsnsjémdewdd@mbr\mm the
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‘ fromthe other specifically-naned group.
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ol BrsThY i 22b 1 85 fn SNASERH ARSI fam fedo 10% of
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§rHHified or PRFEEY: t o either an unsubstituted al kyl or

mh@rs@h&yéon%&m@ns T tb%r A Foed foomwér fferabe@r pbwder or
refers to either an ar¥ or a heteroary

bigts. fiberrRAvEler TorEE @ohingHin *?%U?UHIT%‘P%‘*S&O“'@S canisters,

T3k OfFRY &ify %Omu(ﬁ%h&éﬁ p8Xlagbs. @$hd WHuA! foffRE &an be in form of
i'nt er convertabl e Speci es. Prototropic tautomers result

f $IEWRS; ISE1UPRT. AUSBPNSIINSLIcRAkEPEn dispetsinnge i BydY tgaplations, the
&ﬁ'ﬁ?c&%ﬁt&@%n itRha! corﬂ_ﬁ\#geoéﬂ%éﬁtag%nﬁrﬁéHaXeﬁ?&'aﬁgr fddd grade
ullitbriumand atteripts to isolate an i ndivid

t @mnmiss dilysnial preseyvaiings eflavontsk fepneingiagseis civid @p@mtlnsrﬂgents

S [ o) of
P&X H@ﬁédwdﬂ{g%ﬁ?fhteoc?lﬁ?% f:?ng ; Q??gk?@t th}@"o&g’ a%nﬁﬁ;ér?é{foﬂ
demdemt then cohnensltms fofather @seamnt hnvrarttlhe mﬂ dodher, comprise
t

DB ol ek AL A ARIRRECAE, BB and

whyndlaized, nw;ﬂmel'm)berpos@@f @noﬂnbmmgﬁqoﬂmdmnmhz$®n adhaomniestinal

P or&b_sog@(a {?1% @g{g)av ;é}eg%geﬁgﬁg( g{b‘?%)éfﬁ&s‘@c)w%ontnbutmg
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arti u ar (oX0) n.in
hERLRTE 3o e A% T ICBIRER bR ther BERRER 'physioloay

|mtemthmﬁembommmww:@éslnbhmﬂmmumefmens of the
conmpounds. Technical and scientific ternms used herein
have the neani ng commonly understood by one of skil
inthe art to which the present invention pertains,
unl ess otherw se defined. Reference is made herein to
vari ous net hodol ogi es and materials known to those of
skill in the art. Standard reference works setting
forth the general principles of pharmacol ogy include
Goodrman and G | man's The Pharnacol ogi cal Basis of
Therapeutics, 10th Ed., McGaw Hi ||l Conpanies Inc.,
hbm;York (2001) Amy sui table materials and/ or methods



or pentyl, isopentyl, neopentyl, hexyl, heptyl, and
octyl. When the term"alkyl"” is used as a suffix

WO 200ba0d788) another term as in "phenylal kyl," BET/EP2009/052038
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"hydroxyal kyl ,” this is intended to refer to an al kyl
group, as defined above, being substituted with one to
two substituents sel ected fronrthe other

eC|f|caII nane rou Thus l e . .
EBhot e, I SRR GrRE 1l ST esart e BOR s, shawngin pgriing
ae)@hﬁﬂ‘ed 1¥1@dlwaiklngaébcbnﬁbles SI-'/afeféi |t’<y|sell’t£3 fdrﬁﬂriatlahs,a@ﬂd working

defln re| W t e.und ndi ng,that th .
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Qsroduict] Kié tolRivhdg BtRRRIES ttheb ldBLArRR! é/nded@rﬁ&‘istr%te efbBBiments
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lderdrting #RY; ubstituted by a
haep%g'eﬁ ﬁ}éﬂ%{ rrméq %\%@bﬁﬁﬁ ns denotes a
strai ght or branched chain hydrocarbon resi due
gﬂga 0o 6 carbon atonms, wherein 1, 2, 3 or
%%?gﬁﬁﬁ rotéHEEtonB are substituted by a halogen
Exanples are 1- fluoronethyl 1- chl or onet hyl
thyI, difluoronethyl,

AJ%TS%‘E 'ky?&;n r| c oronethyl, tribrononmethyl,

tCom]n(dmeat hyI 1-fl uoro et hyI 1- chl or oet hyl Quantity %
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cycl oheptyl or cyclooctyl. "C3 7 cycloalkyl" as used
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carbons in the carbocyclic ring. The term "hal ogen" or
"hal 0" as used herein neans fluorine, chlorine,
brom ne, or iodine.The term "heteroaryl" or
"het eroaromati c" as used herein nmeans a nonocyclic or
bicyclic, or tricyclic radical of 5 to 18 ring atons
havrng at Ieast one aronatlc rrng contalnlng four to
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The term "heterocycl oal kyl ", "heterocyclyl" or
"het erocycl e" as used herein denotes a nonoval ent
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i nvention, but nmerely as being illustrative and
representative thereof. In general, the nonenclature

a Beilstein Institute conputerized systemfor the
generation of | UPAC systenatHg nomencl ature. |If there
is a discrepancy bet ween a depicted structure and a
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uction in intestinal adenomas. Beside$ genetic

causes, it

is known that exposure to carcinogens

inside the intestinal |umen or to agents potentially
genotoxic for the epithelial cells of intestina
mucosa i s an epigenetic event that facilitates the

i nactivation of both alleles or the somatic nutation

of the APC gene,

both in FAP and sporadic form These

danger ous substances are nornmally ingested with the
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an effect of the digestion,
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or they can be forned in the intestina
in particular of fats,
by degradatlon of b|Ie aC|ds For this reason,
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and insoluble fibres. Therefore, the expected effects
due to the addition to the diet of a known anount of a

wo plpaoxedal i fied for its structure, degree of PCI/EP2009/052038
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solubility and digestibility, with its own viscosity
and gel ling propertles in thj intestinal lunmen, are
|

| ar geI y uncl ear. the pre ousl y nentioned feat ures
& ctructure Hnnrna of CanhIllfy and

F@t@§§lpwl$qrp§te Vi 5COSi ty and gelling properties§10
he8dLiYBabael (he properties of the fibfe, as wg ! as

ts hlnlnnlral effects on the intestinal nhvelnlnnv of

|

(Aﬁ?ﬂr@%/’@ﬁbanl sms (Jones JR et a/. Dietafy r ef ePénce
i&kﬁé(ﬁmdl npl rcation for fiber—tabeti ng a 0] 0.15
¢
q

onsunption: a summary of the Internatiohal Life
$Bpmitoles I nstitute North Anerica Fiber wor kshoﬁO QDune

200 21 200

Fa I.I ncv £ZUUU,
5 OF THE | NVENTI (J\I According to the Inveh)t o%
Flavbth&fgapeutl c need may be net by locally deli®e0ing

agaent.s..cana !n to—act—as cnl Qf‘fl\lﬂ amnnl 5ts—t-o0 t ha

eEt‘Ffzfé’eWaFeggeBtor-beta i nvol ved in the progr essPéh of

t he adenopol yposis to col orectal cancer, significantly
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reduci ng their grade dyspl asi a. e conpositions

f dietany eagiragmiwere 88 MllowA: obj ect of the present

i nvention can be profitably used to restore ERDb
expression onto the colon nucosa, otherw se deficient

or silenced when intestinal adenomas occur, and to
restore a ratio of expression between the estrogen
receptor beta and al pha in favour of the anti
proliferative activity. Moreover, the association from

at | east one phytoestrogen, selective for the estrogen
receptor-beta, and at |east one insoluble dietary

fibre form ng the conpositions for oral adm nistration

obj ect of the present invention represents a

pr efer ent| aI deI [ very system for the ERb sel ect | ve
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adenopol yposis coli, in famlial and sporadic forns,
recruited to col onoscopi c screening and after

w@oloypessonmy, to prevent the devel opnent of adRERERH09/052038
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adenonas, and to prevent their potential neoplastic
transformation into adenocarg’znorra, al so known as
col orectal cancer (CRS). BRI DESCRI PTI ON OF THE

S e . B (0, o s o

i n Abe, Morﬁbdsddm;fselubleta?ﬁitlhﬁtﬁublé' herekevel s of expression
of ERb and are expressed as optical density
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pr ot el nunnodi n the experi nental Itions
thehpﬁﬂesent study. The results show. a signifi cant
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aMHﬁ%@%@We%@CHW@?@W%'mplﬁntﬁﬁé'v"ihni* oslstireniininged 5M“ﬁ/qf 176-
MG eadidh Sd,%bg,q,)t\/eég pqvestern Blotting. Wth respect to

t he cont rol "group of animals fed standard diet only,
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i g observed i ani e dietsyt
i ncrease being hi gr% de{Stdheg é:{)% {F‘ﬂﬁﬁtﬁg‘&nedﬂgﬁvth lignin
treated with 17b-gstradiol; in t&atshiskmarin fed

grioup; in the lignin fed group; in the group fed the
coriig ppnon cont ai|ni ng 16i gni n + si Iymarl n, leven at0 | ow
doses. Figure 4. HRigure 4A conpares ERb/E NRNA ratio
i n+tsieloppad | i ntestine ®f wlld types(W) and APC 6
Min/+groups, fed different dilets. Silymarin (SIL),

| i|grsilb0(ppin® and sil ymesi n+lijgnin (8l L+LI G restosged
ERb/ERa nRNA to | evel s conparable wwth W heal t hy
mie-asi200pRM proteiin wagsal sojincreaged in all theg
diletary managed grioups (Fig. |4 B), when conpared to
COntgil@os.pphi gure 5. TUNEL assay (A-C) and ¢l eaved
caspase-3 (CC-3) (D) assessnent of pro-apoptotic
aghwdstrpgém(skRQbongslgnomat@us and adenomat ous|nmucosa from
ARC Mn/+ animals ifed the standard diet (Control) or
different diets (SIL, LIG SIL+LIG, in conparison
wth wild type (W) mce fed the standard diet. In

non- adenonat ous nucosa, silymarin, lignin, and the
conmbi nation of the two restored apoptosis tolevels
conparable with the healthy nucosa fromW mce. In
adenomat ous nucosa, only the association of silymarin
and lignin restored apoptosis to val ues conparabl e
with healthy nmucosa fromW mce. Wereas CC 3
markedly decreased |n the APC M n/ + mce fed the
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For the purpose of the present invention, the
preferred phytoestrogens are selected fromthe group

w@owsiel’ssg of fl avolignans, namely silymari n, PCT/EP2009/052038
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silybinin, isosilybinin, silydianin, silychristin, the
i sof | avone genistein, the flaygonoid resveratrol,
counestrol and m xtures thereof. The phytoestrogen or
phyt oest rogens conposing the m xture can be present in
the conmposition both in their purified formand as

pl ant extract. More preferably, the phytoestrogen is
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the HeEHpR L1 ons obj edt of 3he.py f ent invenia gn.o
"Silynmarin® neans the jm xture of avol ilgnans

(ofe e extract,| i ndi L concentr Q d
raﬁ%g?oo\%l thhh particul ar reféej;gn?;é?o a Mlk él'hlgé‘ts\ ?5
extrsg@ooWwpk an anal ytii cal prokidgegcharacterised by a
silymarin content higher than 70% and alsilybinin A+B
caontegbgén @hercdntran 30% | pgerexgy, additional
canponents to and/or substitutes of silymarin in the
conpositions object of the present invention are other
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pr oVi
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natégfeaéand a these fibres are preferably bres

nplg tlg%nqﬁmg lﬂid degesegt ,dﬁgal@,sfua of adenomatous polyps.
pol yphenyl propanoid lignin (hereafter called al so
l'ignin), cellulose, resistant starch, inulin and | ong
chain inulin and m xtures thereof. Particul ar
preference is given to the lignin. The insoluble fibre
can be present as a purified conponent as well as a
constituent of an extract. In the |ater case, the
above nentioned insoluble fibres can be present as a
m xture and associated with other nutritional
substances. In particular, the fibres can be used for
t he conp03|t|ons of the |nvent|on as folloms in the
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have a synergistic effect on the paraneters used for
the necessary experinental validation of their

wQ2@budatess. I n fact, the dietary insoluble fiBCEEPIONI/N52038
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particular lignin) proved to be active in naintaining
ERb proteic expression, evidggce unknown to date, and
proved to be synergic with thé phytoestrogen silymarin
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I'ent’s en the screeni ng col onoScopy
b@@aer@eekyf The emchajsaqdmhytpl ttadteclogetheawith pbdz ypleot oaie used for
o0 RS0 Rk, ANELB2PRREL B R eI T ol e
[ mt@tmahar yacts dainges uppaminatine emeres agﬁmér\xesie cﬁderhean STM1

AR el 1RO D Rl e rumoer

campsizé df polydsor oral admi ni stration according to the

TR0 e B B Sy S Ren, (0Bt e Tt RO R ghservec

Sicthe reiregls d&d it @Iﬁ@ﬁ%yd%ﬂﬁﬁé@eﬁ) iog nafienthabsimsia afded at

of ions in the col
e, B Y5 58 ek Mgk Sy meSeasche pisoa of Polyps (p=0.005),
SHPRNGARS @bmpaklb ARN MRS réditiibn 8bsdfdPln aedirameatd ice of the

adeno ol yposi s. dition, the o osi ti
Fﬁ%‘gt 8“‘%‘1‘1‘&3’}?% ¥ treateq it ?%W%Lh'angé'%eu@ dneffective on

Sbh% Qﬁ‘ah%térr slietrenidsdbiaon df UGhintdh@ Q@Ha\fﬁr Mbj@& éthBe present
phyt oestrogens to the intestinal area affected from

pBVgHicResianigprlreduses fge PHMBerplaplPReaisiEiMari dosei(p@ ppm)
| fout ime8BREr RBRRA rERUPE PPESthinAME ddife Fé%hﬁ’@ vrhtﬂ standard diet
humans, where the insolublefibres are partially
d(2989pEY. The insol ubl e fibres contained in the
conpositions according to the present invention, and
particularly lignin, act as a shield in the upper
gastroi ntestinal tract, where phytoestrogens are

ot herwi se preferentially absorbed. Mreover, this
shielding effect allows a prol onged contact of the
phyt oestrogens conprised in the conpositions according
to this invention onto the intestinal nucosa and onto
col onocytes. As a proof of concept, whereas the
insoluble fibre, and particularly lignin, was per se
ineffective in counterfighting intestinal neopl asia,
as assessed by the nunber of devel oped pol yps and
their volunme, the conpositions according to the

i nvention, and particularly the conbination of
silymarin at the | owest effective dose with lignin
determ ned a maxi mal reduction in polyp nunber and

vol unme, conparable with the one obtained by addi ng the
standard diet with silymarin at the highest effective
dose. Conpositions according to the invention can
therefore usefully be enployed ei t her as
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The conpositions for oral adm nistration of the
present invention can be in both |[iquid and solid

W0 ooogitod7sglependent |y fromthe type of phyt oest POGEP2)09/052038
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used and fromthe formthereof (i.e in purified form
or as extract), in said conpogjtions the

phyt oestrogens and the m xtures thereof are conprised
fromO0.1%to 10% by wei ght, nore preferably from0.5%
to 5% and nost preferably froml1%to 2% In fact,
when the phytoestrogen is silynarin, said solid and

o 0% BB B Ry EER B PELRS ”8 éiﬁwéﬁe%@'%ei?
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no il ﬁ@@bpmabl y f52086+1%%6 0 2% of counestrol,

i ndependently fromthe extract used. The solid and

i @@'rdgemnpo& t 13233 HHRO6t of the present|invention
prgoeﬁrg l'y conprise fromO.1%to 10% by wei ght, nore
prieferably fram0.5%to 5% and nost preferably from
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t ni st and
olPRlspFedhl i e pskiel By R RS Pl e can
b&abella 4 rvieat arslystapdard slehaﬂlormfa!ymamptﬁwemosc@ﬁration in mouse
aqueous dispersions. In sucq Qornulatlons t he
conpositions can additi onal'l ? 3] npri se acceptabl e

pharmaceutical or food grafedehpnepy/s) d| | ule0inS(ug/g)

preservat jves—fi-aveurs.—fbam-n gent-s- correcting
aGapParn 200 PP BRYRIi ng on| t hé- g%a?e% f orlm s%@‘l B @3
SilyrBen QO@bprﬂdnﬂ_lghlﬁ,tT ahyson. MoLepvess the 343 O 2.71
conpositions of e present inventiaon can further
conpri.se probiotics, such as for exanple |actobacilli

f ,Qﬁﬂh
&ﬁgﬁggggggggg %§%§F¥@ Lt?%gdeh%gﬁzgnorna IZ%?@@Ee%#%Fbons
tA%Gtiﬂh@%i?ﬂlb’n%tlsh&iﬁebaﬁ)ﬁl&@hal'ealbd naeasutieg theiredjamater it was possible
fermentation of the fibre, effects known contributing
to the formation of a healthy mcroenvironment in this
anatom cal district. Probiotics are added as adjuvants
to mai ntain or bal ance the intestinal physiology and
to hel p netabolise the indigestible and insol uble
fibre.Conpositions in accordance with the present
i nvention are shown in working exanples 1-10. WbrKking
exanples 1-7 refer to solid formul ati ons, and wor ki ng
exanples 8-10 to liquid formulations. Unless otherw se
speC|f|ed the proportlons of the conponents
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Solid formul ati ons Exanple 1: Effervescent
powder Potassium Citrate 0.50 Gtric Acid 1.00 Silicon

wor@i1eBss®. 10 Fl avouring 1.00 Exanpl e 3: Eff erREFERIINI/052038
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powder Exanple 4: water-dispersible powder Exanple 5:
Ef f ervescent powderLiquid f%g | ati onsExanpl e 8
SyrupExperimental part The BL/6J APC M n/ +

an e i s an excel |l ent; ani nal el, for FAP,
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(ROSRANF'S RAYIPRRAO0E R i FaMes 6T H oo ek t jalerp8psasosf single
'dbrﬁﬂb@ueﬁ@k@@bs@%d“ N&eﬁ/&%@n&tﬁa@@f %\Fédff?f Bk lﬁé‘ﬁbdtﬂ/e'& this

considered a validated animal nodel for the set up o
rRArANetebnaeMantiraing rthalc hieosrreresition: abioetnef tﬁﬁsp@ﬁﬁ@dma@mmn
Ctdifhg | A9pyisesHBYEH ERMeIpT agihiiio a

pr evéntéT;ng th@(%rs pyogr essi o%lg?t% CRC EHE i reffect’ve on this
maa@matﬁatu on of both APC alleles in human and nouse

t .
T %ljal It ﬁ:\E/oe ﬁ ua%lﬁltuﬁ%a |v§§§§?§??néﬁg%a%baﬁ8%t diets
dyspl astl c aberrant cr ypt [ ocBtaadardtdigtor i ger&shvmth lignin
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amds:llmgtphe eval uation of theit45satd0g.6and ef fipt.aey72.6
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A il SO0PPRY ai ni ng sol ubl e and82FEB8Pe fli bres in

L, ortrons wthith P off hightTghting
Ee r%f “Gg?pgt?](? ative properti e?’g ﬁ%(?i nsol ubl e and

i ndi gestible fibre. The three diets under exam nati on,

quwgé?gr%ﬁéﬁlohg&f?agﬁ%lgﬁﬁgk nﬂ%lstﬂ}e %éhf%ﬂ evgg/l animal
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C M n/+ transgenic mce 5-6 weeks

0‘1"' hgﬁ%g@eﬁ]vgg] ﬁg%“zﬁ"m?é{h on of the APC gene, and
ar a:bIEFJBOBtS ﬂw@ réél)ﬂ@o@ﬁc@rﬂln@ﬂ-llﬁﬁﬁﬂgw Mbelduotanp asine. experlmental

ectl to ver t he ca aci t

(b e fhotm Tl ol A0 thea st LarsRUS Ry dh ieition rate
%f%térb@ﬁéﬁ inythé ﬁﬁé&lh@guﬁ@hym%lgiﬁ}éﬁhﬂ%pﬂéﬁébs&ﬂ% the group treated
preventing their progreSS|on to severely dysplastic

fYEmigninaRdeibaagn (esHiAt W Aesas)-ansf or mation, in an

ani mal nodel recognised as conparable to the human
pat hol ogi ¢ situation. The statistical analysis has
been perfornmed by neans of the One-way Anal ysis of
Vari ance and the t-Student tests, considering
statistically significant a p<0.05. The animls were
divided into 14 groups, as reported in Table 1. Every
oral treatnent |asted 10 weeks. The treatnent schene
was designed to highlight the effects of the type of
fibre, associated or not with increasing anmounts of
silymarin. As a positive control, a group of
transgenic mce fed standard diet (5K20, Micedola) and
subcut aneously inplanted with a pellet containing 1.5
ng of 17b- estradi ol (estrogen) was used. Table!.
Nunber of anlnals per group (SI|— S|Iynar|n ppnrpart
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low in the groups fed standard diet or diet added wth
conpositions described in this patent application
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ovata husk the nortality was very high (>50% . Table 2
list the neans and standard QQV|at|ons of the weight
of the animals fromdifferent™di et groups, at tine of
sacrifice. At adm ssion to the ani mal house their
average weigh was 19 1.2 g. Table 2. Mean and
standard devi ation of body meights at time of

o okl B rRETBEIBU L RnoEVigs FigEon FBPHRS cfybhie R agex of the
h' gh nortal i tMug ﬁit%r%@@mﬁ@nfn@éié‘@iﬂh@@lﬁéﬂerﬂ@rmsnunber S
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neoplastic progression, such as for exanpte the vot unme
and degree of dysplasia of adenomatous pol yps. After 10
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V\theestlmycrlfl ced 24, 48 and 72 hours after |nJ ection.
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Phapriy bl Ras d dblafsudor Siestis iRt Ra mRNA is
déigmaearitn RIsbEi e gmp&téyt@ﬂwah th HSoRBE tilie (PEDER); the

stored in liquid nitroge The two sanpl es were used
sdugiion 'STF?\% m@P?‘ﬁWB %&%QVHUBI%‘{’ W‘tﬁf CoraRPRitian Gntgining the

T@@soeedwl saytﬁam i (paEd. FRaRt wnpan%ht h\mhc ofhen. group

were used for the histol ogi cal anal ysis.

3sYRsiesepysy fireaded wétht @éﬁ?mt(awvehmﬁ obqttn ER{S hand ERa), data

'Eﬁrﬁ’%é ”@grﬂdnﬁ‘:% Y&t Rigmd abl ERBW%'h@ E!Qﬁn%ﬁé’tﬁ‘éies that the

under an stereom croscope, 3x nagnification.
bRSSREIBEOD 195 silyraREn f@vesuale W HESeR) NSy Qi'ﬂw -sthe daiggr Surp”S'nQW
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er o erve In t
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S t4.20 r
s%éé:% féc;hnt %?eogutgésé}thﬁe nu Jehﬁctfﬁtg ?gpsg\o%:@. 5@&56 2 and
aderpomsiraédd moﬂipaiawjhé'amels@@he reducti on observed in

the transgenic mce of the control group,

subcut aneously treated with estradiol. Lignin alone is
ineffective on this paranmeter, but the association of
lignin and silymarin, object of the present invention,
significantly reduces the nunber of polyps, at a
silymarin dose (50 ppm four tinmes |ower than that
required to obtain the sane results with standard diet
(200 ppm . Tabella 3. Number of intestinal polyps in

an| mals fed dlfferent d| ets Tabl e 4 Ilsts the
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m m cs the devel opnent of adenopol yposis in human
colon. Therefore, the conpositions object of the

WQEe@sao7ss nventi on can be an effective syst em POIEP1989/052038
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topical treatnent of the area affected by adenomat ous
formati ons. Tabella 4. Man aygd st andard devi ati on of
silymarin tissue concentration in rmuse i ntesti ne

VBBl spoi e TEi o ibshb RSBl slif e StobB bectpiort s ratio

abetpben £RﬁayndTEanupnomjns; hietarmdh%!mﬁ:m“ thet VMagtern Blotting method.
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different gr oug t%éé\%aé’_d to the mechanis
a%%rem%?ust AiCasa O¢ MjsRafsh %atanp@w. Hlet &as dost pro-
for edritol fomr céllhﬁroilfe\'féﬂont WREN oRPhARY tcﬁiHeO Wpfmﬁ:@ fed the
expression on the intestinal nucosa. RT-P

r\%@miarg difteas HBlRRteCPYRNgTkess of amapiosiv\eich aéfthe reduced number

IRRTE @BILEHN RSARNZE bsdAW aridtled B BPshde P pdidin expression, ii)
reported as averaa%e rati o between the opti cal density

oihetqial errRresiipap dbinct ehéte pieseptisyeniing. witapagiculeg sference to
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b e A SRR A i RSl il RO PodiFbifration
stodevels sindlar wil thesorgsovpsgrvsdgmita theanrormiah bealityaniestirERimucosa
ST Ricel N the silymarin 200 ppm group (p=0.03), with
respect to the group fed standard diet. Surprisingly,

the I nventors denonstrated for the first tine that the
ERa nRNA is significantly decreased in the group

treated with the insoluble fibre (p=0.04); the

reduction is nore pronounced in the group fed with a
conmposition containing the association

silymarin-lignin (p=0.04). From conparison with the

group subcutaneously treated with estrogen (active on

both ERb and ERa), data confirnms silymarin as

selective ligand to ERb and denonstrates that the

associ ation of silymarin (even at |ow doses) and

Ilgnln - the Iatter surpr|3|ngly actlve in redu0|ng
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mar ked in the group subcutaneously treated wth
17b-estradiol, thus confirmng the protective role

whypotéssss sed for the estrogens; in the PCT/EP2009/052038
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silymarin-treated group, thus confirmng its
properties as a phytoestrogen,sel ective to ERb; and,
surprisingly, in both groups treated with lignin and
V\bLR"\hégni n + silymarin, even at | ow doses. Additional
experimental were collected in order to provide
evi derfceorapositign fat bl edmpristiatibe camprising ad leapio@icophytoestrogen
activities even on the non adenonmat Qu cosa of APC
i it af B tpostogrs PriSe el 79T i His oe regeptor-beta
gé/ﬂa at IgazfAﬁ‘(é iﬁﬁélabllethndgﬁﬁﬁééitﬁ% fib?"egﬁ%imtesmﬁé@asellected from
egarded as _.nor n eal t .. ,being both ani m
gﬁ"8%ﬁ%”r’f%cﬁ'3{5ﬁ%9 Q{r'g%%?@hcﬂo&s?c g% capability of the
opal CoRpeshbbeiivh @Bidaingofo tlzen P1,eaBBleiri NG BhyRRstrégens, in
restore ERb expression, gr oliferative and apoptotic . .
al4rifigA (1o or ABcexifiere+ arR eglected flasy d1e IyRRoNgIStRe _PB silymarin,
t SIHLIBRE FsPOHBIE dilyRifkrth, I foHefimBdenfBisif Sras @ratydl, 86linm&st®! and
fed the standard diet. Therefore, these evi dences
f’@f’@%@?“@ﬁﬁ%‘ﬁprt the use of such oral conpositions as
ag. useffidl corfhodiieh at:ébr_a%gselanﬂ 1 QhERASHRMAYRICOSGR ib the Milk

previously polipectom sed patients, at increased risk
of higits, EXxBRFtn §IveERnp 6PREIINGr ek tite enikleye ofi gjiymeria, Eilybirdy, iso-

SQ@%H ?Fﬁ/diéﬁﬂ g“m,h 2n ERb and ERa nRNAs and the
| evel of ‘expréession tor both receptors as a protein,

ot o tTHe eamPesitionoaseouling tuckia bfwhareianidsaldblerasid inpigestible
mll?%ét if'\?énfg’g& fWEF%E%)@g@%Aa% s@é&ey‘fnfm tﬂ&ﬂ{%gt c:onISSsting of

ere rets. ure nONSt T at es
t ligmim calluloke, esigtani stard dsinplongRriMimin and ceixtuees thereof.
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staage gonipsest from $. et HcYoed tfhwtotaiWetg’rﬂs obéaimpmppoﬂﬁi?.

h t . t cel | t he :
e e e Ot bo B el PridsPladdByare in @
i igngé leemprisedd foamBdsiotd% rbstmhbt]lacvveigﬁt dffsaidpeonsEosttion.
tn. t i ta t .
oA ULl o e, e i
cranye ebmprisexkirdm [rto 1204 ef tht itstal welghted! ehidl coiipokiionWi t h
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 aiflaigBstidlé Abie@are MR afbd Goriprit&RFbMON g0 BOYY OESler to8f Weight of

or .a mxtuyre of phytoestrogens selectively agonists to
t Fl0 EQPPRYWN r ecept or - bet a and at | east one insol ubl e

agd i Mieg@srhpdditRnf AdoRIRd taVicklirdI &swhdieihe®t MrbLatesh a range
fromthe group consisti| non- st arch

ting of
peATRisEE Hm 8&x25% In el fgﬁﬂ"déﬁﬁﬁsi on according to claim
140.WhemRi EorhptitRRYARBRIIRP &S Rim 1 8] Wrkihi B fPEsTaRS P8 range
extracts, are selected fromthe group consisting of
seanyprised irons 19 {2 Qe in seliddormns.ybi ni n, silydi ani n,
sk{yc S [ ‘ r ;
o e G " osER' gicBighg 1 RKEHR [ ora O e rance
ctanprised fighe? & h5% e ligphy fasest r ogen is the M1k Thistle
€33 r ael{hesé(;r’b{&%&g)ﬂ &é?:@?dirf’éoltcg‘%lagﬁ g r\%é}biﬁttgéeﬁb?és are in a range
siTymarin, silybinin, 1sosilybinin, silydranin,
s¢anyprtsed $tormS tay10%lire liquithrfeist | on according to claim 1,
wherein insoluble and indigestible fibres, in purified
formor as extracts, are selected fromthe group
consisting of lignin, cellulose, resistant starch,
inulin, long chain inulin and m xtures thereof. 5. The
conposition according to clains 1-4, wherein
phyt oestrogens are in a range conprised fromO0.1 to 10
% of the total weight of said conposition. 6. The
conmposition according to clains 5, wherein
phyt oestrogens are in a range conprised fromO0.5 to 5%
of the total weight of said conposition. 7. The
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conprised fromb5 to 25% in solid fornulations. 10. The
conposition according to claim8, wherein the fibres

wW@e@9i168788 r ange conprised from 10 to 20% i n sOPCTEP2009/052038
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forms. 11. The conposition according to claim8,
wherein the fibres are in a r,ange conprised from2 to
15%in liquid fornms. 12. The conposition according to

clai m-8, ei.h the fibres are in a.range conprised
18 27 LGRET forl AlertPoRany ok, ot (BROGPRTRS it 1-12
awlcereihi prgbiviicsalive artgndfizéd) ergpfethedaddpdc! ai ms 1- 12,

B eSOl 3 Ve bf e BB SA g, i
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Ciaved e, | ohgwable RAMIBIE laRd taiéter vescent powders, chewabl e
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t Hnebke @Pdtd sl t8bigts. 16. The conposition according to
ang one of the preceding clains 1-13, in conbination .
wi@-h Jier eRiBRAsitioparsaprdies dptamyl eneertiths eracediagdglaims 1-13, in
AEdrSRA onS it %ﬂéﬁn%c%ﬁtiédllg %cgegtﬁﬁlgse@?é:ﬁ% SHa/oF RIS syitable
group consisting of syrups, solutions, suspensions and
diguelinid diogper selesied gm the gronposonsisingaot oswlipsy sautions,
- ' Lag. cl.aims 1-13, in combination
\?\na%éﬁg o%%%ﬁ%@gggggkgﬁoggéxci pi ents and/or diluents
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C Listd ng 1,ONS ens| . .
AR TRl 190 e B8N BRI RT BROAR UBRH, syrgple for
digpidofoeme fsetdetedpirendbe mooup consisting rof sgmips,nsdllitons, suspensions
P cl . therapeutic topical treatnment of the
iérﬂodgég(ﬂeﬁg% d%ﬁ%‘%g > 19. The conposition according to

atg; orfdeafontpositipn ecestding te bay oBe bbtheysecdding didims for use in the
ti,on _and/ or .treat nent, of sis and its
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19.  The composition according to any one of the preceding claims for use for

the prevention and/or treatment of adenopolyposis and its progression to

adenomas and adenocarcinoma.



