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ANTI - | NFLAMVATORY MODALI TIES Field of the Invention
The present invention relates to certain isoflavonoid
W@ ovpa0s2ds, conpositions containing same and t PET/AT2006000407
sai d conmpounds and/or conpositions in treatnent,
particularly for the treatnment of inflammtory
di seases and conditions. Inflamuatory conditions
include irritable bowel disease (1BD), for exanple:
ul cerative colitis (UC), ulcerative proctitis, distal
colitis; and/or Crohn's diseasg (CD), as well as other
hepat oi ntesti nal syndrones including primry
sclerosing cholangitis (PSC), primary biliary
cirrhosis (PBC), autoi mune hepatitis (AH) and
irritable bowel syndrone (1BS). Background of the
invention UC causNTLINFIAMMATORY MODAIFHEES i ni ng
of the large bowel (colon and rectum. CD causes
i nflammation of the full thickness of the bowel wall
and may involve any part of the digestive tract from
the nouth to the anus. CD can cause recurrent bowel
Fidldtor ¢é Identibh st ul ae, abscess formation and sepsis as
wel | as extra-intestinal manj ffgst atj ons suc

Thetpresent dnvenhipn gelpies taSFERGHSO %‘f%@’é‘ncqw é»?g%?msiﬁons containing
s%%fg%ﬂd tRE %E)@Bf?_ﬁggd é%gﬁﬁgréﬁgﬁgiy@o %oﬁﬁﬁ)sﬁﬁ%? i%e%gsn%ﬁaarticularly for the

ave it1s Foundatl on o
tremenent af adlanmudtery discassrandaendifion, ilemarmtory canditinas/mclude irritable

| BD, gost i {rectl nd .i ndi.rect.l ) und $US5E52 .. .
gl FSress R CkmR o harre el iy gprqcyis, disa colits
2289 €bhd'Hatse A8 (EW)SadMytll ab %@&m%?%%sﬁhé‘iedyﬁdﬂoﬁles including primary

devel op colon cancér. The cause of IBD is unknown.

splowsingr shabangiitiss (U)o meisnano biligra givehosist FBES, autoimmune hepatitis (AIH)
i_mungl,ogi cal | vynmedi d and the inflammatory process
@W%&lﬁg‘iﬁ‘@@&yﬁ@m \@% ment al and

Background of the invention

UC causes inflammation of the inner lining of the large bowel (colon and rectum). CD causes
inflammation of the full thickness of the bowel wall and may involve any part of the digestive
tract from the mouth to the anus. CD can cause recurrent bowel obstruction, fistulae, abscess
formation and sepsis as well as extra-intestinal manifestations such as arthritis. IBD often
develops between the ages of 15-30, and about 13,000 Australians have UC and 10, 000 have
CD. The Crohn’s and Colitis Foundation of America estimates as many as 1,000,000
Americans have IBD costing directly and indirectly around $US552 billion annually.
Furthermore, there is research to suggest that persons with IBD are more likely to develop

colon cancer.

The cause of IBD is unknown. However, both syndromes would appear to be
immunologically-mediated and the inflammatory process is influenced by environmental and
genetic factors. Medical therapy aims to control the inflammatory process, and is
administered for active and chronic disease, as well as remission maintenance. No

management strategy is totally effective, but current therapy is targeted at reducing
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genetic factors. Medical therapy ainms to control the

i nfl ammatory process, and is admnistered for active
wa@paeabs2oni ¢ di sease, as well as rem ssi on nmai PCEAEDNE/000407

No managenent strategy is totally effective, but

current therapy is targeted at reducingi nfl anmmati on

and/ or the imune response using antiinflammuatories

(corticosteroids, am nosalicylates),

I mmunosuppr essi ves, i nmunot herapi es or surgery. The

goals of treatnent are to indue and then nmaintain

rem ssion of disease, mnimsing the side-effects

whi ch acconpany the therapies. Up to 80% of patients
1n‘ﬂa¥rfﬁndt—l@na€gd/315 %hkNithMOBE WhpdhsEDudisd a@ﬁ?m‘i‘l‘aﬁrﬂ?ﬁd‘ﬁoﬁes}’ E@drtlcostermds

' ow ng the induction of rem ssion_(Podol sky,

arpms@kylaﬁs)g igmryneeprressives immemoicsardgsney swrgery. The goals of treatment

arlentfold%:a]mt hd &V\Bn%gg%@ %% Sgsilonlgf g sgésgggk ﬁ%ﬁn@%@ as'icfeheffects which

adddiphhp iRl th¥rapieonep ed 80%eofepstisits m\gtht Ueraagdi 3596 &1 those with CD relapse
W t hout s%fgnl ficant side effects. The riol y grai

vtk gy Ellpaving M industion of asrisgion (Redrltigki é%QOZB] "The current

fﬁ%q‘n}d Wstand fﬂ%’ 1‘ﬁﬂ9mfﬂramr§. ?V%l Qfsegbsqﬁs? P&&%@Q% Re99%ch in Clinical
enance -t hera or” i nflammat ory  bowel di sease"

Gafteoepteeslogwri 600U 96&443)1fAd§iﬁbnaib'nmen© Iod)'ghe Qsls(mg therapies are without

s1gpj%§tns§€ﬂ Bii]f%ﬁ'ﬁl S@mq?éﬁiﬂ grai ll’ qt? Q)b(!i N g{ é?ll%h%@t is t?lerefore a non-toxic

%&Jt ehask %llcﬁgfn@ﬁﬂ'&ﬂn%sfoﬁs@ dRESe C(FEATHNC 2003 @Maintenance therapy for

I seases that are likely to have an aut0| mune basi s
1rﬁ1arrtrm«>rry oaneh digeasst (The /paicandowmel ofGamtrognisralog 881(12, Supplement
1 I"g#ﬁe In PSC and PBC, the bile ducts becone
}r% d, scarred and eventual |y bl ocked, causing
cholesta3|s hepatocel lular injury and in many cases
liver failure. Irritable Bowel Syndrone & Eﬂﬂ) is part
Prmagy dpbaryr oimbesis d (RRGE)s eautrinunpnea depaiitist (QHAl and primary sclerosing
t e [
c}%}%l%% ?S‘:C? a{arg %ig{] (f‘ﬁ{/éjr &1§eaﬁ%nt%u é(\:rg‘r:l liégshog%él%gﬁme%tgfﬁ%une basis to

tmmwhdgeﬁmtﬂsp}lhpmmsdb i asodised wifihB€e IidiPS EamrelsPBCethe bile ducts

all characterised b
become inflammed, scarred ar>1/d eventually blocked, causing cholestasis, hepatocellular injury

and in many cases liver failure.

Irritable Bowel Syndrome (IBS) is part of a spectrum of diseases known as Functional
Gastrointestinal Disorders which include diseases such as non-cardiac chest pain, non-ulcer
dyspepsia, and chronic constipation or diarrhoea. These diseases are all characterised by
chronic or recurrent gastrointestinal symptoms for which no structural or biochemical cause

can be found. IBS affects between 25 and 55 million people in the USA.

The prevalence of IBS in the general population of Western countries varies from 6 to 22%.
IBS affects 14-24% of women and 5-19% of men. The prevalence is similar in Caucasians
and African Americans, but appears to be lower in Hispanics. Although several studies have

reported a lower prevalence of IBS among older people, the present studies do not allow to
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chronic or recurrent gastrointestinal synptons for
whi ch no structural or biochem cal cause can be found.

w0 Bpcadf2ert s between 25 and 55 million peopl e PET/ADR006/000407

USA. The preval ence of IBS in the general popul ation
of Western countries varies from6 to 22% |BS affects
14- 24% of wonen and 5-19% of nmen. The preval ence is
simlar in Caucasians and African Americans, but
appears to be lower in Hi spanics. Al though severa
studi es have reported a | ower pfyeval ence of |BS anong
ol der people, the present studies do not all ow
todefinitely concl ude whether or not an age disparity

RhAGT GRS weRer nehe B S5k BED 8 nyaRGRstem countries
SSERHPThpadQTHaAA TR Yankl ek Ra TSS alspappbatdio Ve feh@Bhes

in the treatnment of inflanmati on and rel at ed di seases
and conditions and new and i nproved agents and

ggcﬁﬁélgsth‘%{%qg %eneiec(ri: \r;'%lf]?%(? éthef?gr\glgéap% ﬁ%f‘r mg{t&b‘éﬁ%ﬁéﬁ@lation and related

difecatesrant lcanditipnsand real drsl itnpesvedfagmite isd comRiunds dsdR for same.
are independently hydroxy, al koxy or acyloxy, R3 is
hydr oxy, al koxy, alkyl or halo, and X is either =0 or
M&ggﬁgfﬁ&qnw iy are particularly useful in the

treat nent of ammat ory di seases and cardi ovascul ar
Slirpesisgy theAngé¢rdomabhye fund tleht Bempoursle wp darnada @J  f or mul a

(1) represent hydroxy. Preferably R in conpounds of
formula (I) represents nethyl, brono, chloro or

hydroxy. In a prefRy mdi ment X is =0 and t he
conmpounds of the inve e i sofl avan-4-ones of the
fornula (1a):wherein 3 6-hal o &0 8-hal o,

R3

DI

R

and salts thereof wherein:

R; and R; are independently hydroxy, alkoxy or acyloxy,
R3 is hydroxy, alkoxy, alkyl or halo, and

X is either =0 or hydrogen and hydroxy

are particularly useful in the treatment of inflammatory diseases and cardiovascular diseases.
Preferably R, and R, in compounds of formula (I) represent hydroxy.

Preferably R3 in compounds of formula (I) represents methyl, bromo, chloro or hydroxy.

In a preferred embodiment X is =O and the compounds of the invention are isoflavan-4-ones

of the formula (Ia):
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nore preferably R3 is 5-nmethyl, 6-chloro or 8-brono.
I n anot her preferred enbodi nent X is hydrogen and

whyaeassziand t he conmpounds of the invention arBCT/AU2006/000407

i sofl avan-4-ols of the formula (Ib): wherein R3 is
8-al kyl or 8-hydroxy, nore preferably R3 is 8-nethyl,
or 8-hydroxy. In still another preferred enbodi nent
t he conpounds are 8-substituted isoflavonoid conmpounds
of the formula (Ic):and salts thereof wherein: R and
R are independently hydroxy, algoxy or acyloxy, R3 is
hydr oxy, alkyl or halo, and X is either =0 or hydrogen
and hydroxy, nore preferably R and R2 are hydroxy,
and R3 is hydroxy t hyl ar bronmpb. Particularly
preferred isofl avonond !
phar maceutically acc;b}
from conmpounds 1 to_5 ~Za-
anot her aspect of t Re pres tion there is
provi ded the use of one or nore Tonp@Hnds of formula

|) .as an anti-inflammatory agent or cardi ovascul ar

AE. The inflammatory disorders include pain, oedema

rand qukﬁgmﬁ;ﬁﬁgqggqhgg with inflanmation

thereof af,8 selected
ansAccoﬁ(f‘?ng to

more preferably

R3 is 5-methyl, 6-chloro or 8-bromo.

In another preferred embodiment X is hydrogen and hydroxy and the compounds of the

invention are isoflavan-4-ols of the formula (Ib):

HO 0O

| AN
P (Ib)
RS/ OH
OH
wherein

R3 is 8-alkyl or 8-hydroxy,

more preferably

R3 is 8-methyl, or §-hydroxy.

In still another preferred embodiment the compounds are 8-substituted isoflavonoid

compounds of the formula (Ic):
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in general, inflammatory disorders including
osteoarthritis, inflamatory bowel disease (ulcerative

waeoloetipge1and Crohn' s di sease), ul cerative procPCT/AE2006/000407

di stal colitis, autoimmune disorders (SLE, rheunatoid
arthritis, glomerulonephritis), asthma and di seases

i nvol vi ng pul nonary i nflammti on, cardi ovascul ar

di sorders including atherosclerosis, hypertension and
l'i pid dyscrasias and di sorders associated with
estrogen receptor activation. That is the conpounds
are useful for the treatnent of pain associated wth
inflammation. In a preferred enbodi nent, the treatnent
of the inflammtory diR?rders i s absent cardiovascul ar
side effects, cardy opr ive and/or is gut
protective. Accordi'ng her aspect of the present
invention there is se of a thﬂﬁgboxane
synt hase inhibitor for 8t ure of a redi canment
for the treatment of inflay i ncl udi ng pain
associated with inflammtion. Prefer®bly the treat nment
is cardioprotective and/ or gut protective. According
to anot her aspect of the invention there is provided a
dldapnatertof ¢hkreagent conprising a conpound of fornul a
él) for the treatnment of inflanmatory di seases and

i sorapdrRe a5e indspendenthohsssmn alkoysonagdoxhhi bi t or .

hro ' ification and the clains which
%||§gﬁ9ﬁﬁfggﬂﬁﬁﬁﬁﬁ@8h ext requires otherw se, the
Xwor d i$ etthqr=G et hydaogen\aad hatltomps such as "conprises” or
"“conprising”, will beunderstood to inply the inclusion
of a stated integer or step or group of integers or
mbRRReBMbynot the exclusion of any other integer or
step or group of integers or steps. Brief Description
Ref t rndMogue bydrbky.and shows the effect of | OvM test

onpaupnd,on P nthesi s by human nonocytes
1l B i DTS bRoTR0.

Particularly preferred isoflavonoid compounds of formula (I) and pharmaceutically acceptable

salts thereof are selected from compounds 1 to 5:

3a-cis 3b-trans 4
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Fig. 2 shows the effect of | OrMtest conpound on TXB2

synthesi s by human nonocytes stinulated with LPS. Fig.
wa2ehave1t he ef fect of test conmpounds on TXB2 BETA2®®00407

followi ng the addition of exogenous PGH2 to W937

cells. Fig. 4 shows the percent inhibition of NFKB

pronoter activity in TNFa-stinul ated THP-I

nonocyt e/ macr ophages. Fig. 5 shows the effect on

colonic inflammtion of Conmpounds 1 and 4 dosed orally

at lnmg/kg (mean SEM. Fig. 6 shows the effect on

colonic length of Conpounds 1 and 4 dosed orally at

I mg/ kg (mean SEM). Fig. 7 shows the effect on

clinical score of Compginds 1 &nd 4 dosed orally at

| mg/ kg. Fig. 8 shows theYeft™gct Jon body wei ght of

Conpounds 1 and 4 dosed a

the effect on colonic infl @gnmdlio (

2 pre-dosed orally at | ng/Mg (Qrea A Fig. 10 shows

the effect on the length of the colon of Conpounds 1

and 2 pre-dosed orally at5lng/kg (nmean SEM. Fig. 11

shows the effect on the clinical score of Conmpounds 1

and 2 pre-dosed orally at Ing/kg. Fig. 12 shows the

Agcowling loranpthsr bepgyt afithg pteséntonvention ithede &t prowided the use of one or more

BB SR B SRIRSHBET B B BBl .

colonic inflammuation of Conpound 3a and 3b dosed

orally at 1.25ng/kg (nmean_ SEM. ) o )
The inflammatory disorders include pain, oedema and erythema associated with inflammation

Compounds 1 and

in general, inflammatory disorders including osteoarthritis, inflammatory bowel disease
(ulcerative colitis and Crohn's disease), ulcerative proctitis, distal colitis, autoimmune
disorders (SLE, rheumatoid arthritis, glomerulonephritis), asthma and diseases involving
pulmonary inflammation, cardiovascular disorders including atherosclerosis, hypertension
and lipid dyscrasias and disorders associated with estrogen receptor activation. That is the
compounds are useful for the treatment of pain associated with inflammation. In a preferred
embodiment, the treatment of the inflammatory disorders is absent cardiovascular side effects,

cardioprotective and/or is gut protective.

According to another aspect of the present invention there is provided the use of a
thromboxane synthase inhibitor for the manufacture of a medicament for the treatment of
inflammation, including pain associated with inflammation. Preferably the treatment is

cardioprotective and/or gut protective.

According to another aspect of the invention there is provided a pharmaceutical agent
comprising a compound of formula (I) for the treatment of inflammatory diseases and

disorders or as a thromboxane synthase inhibitor.

Throughout this specification and the claims which follow, unless the context requires

otherwise, the word "comprise", and variations such as "comprises" or "comprising", will be
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Fig. 14 shows the effect on colonic |ength of Conpound
3a and 3b dosed orally at 1.25ng/kg (nean SEM. Fig.

wdaooshases2 t he effect on clinical score of ConppCmdU3m6/000407

and 3b dosed orally at 1.25ng/kg. Fig. 16 shows the
effect on body wei ght of Conpound 3a and 3b dosed
orally at 1.25ng/kg. Fig. 17 shows the production of
PGE and TXB2 by colons cultured in the absence of
mtogenic stinmulation. Fig. 18 shows the production of
PGE2 and TXB2 by colons culturegl.in the presence of
ConA. Fig. 19 shows the percentage inhibition of the
contractile repsonse of noradrenaline Fig. 20 shows

@C?)igrspo%(ayo\’\ﬁhghtﬁlte ?rrl]cﬁwgﬁ % gt)af;e%i Igﬁtg‘g’eergorhslt %R?\gr%ﬁ]?] 89 Bge%;rs or steps but

e Itlga”ﬁxchiﬁfmgﬁ ahp bﬂl@v\m@eﬁbﬁ:’ste@&tﬂgrﬁuﬁ bf intdgert d¥fsteps.
Compound 2 at 5ng/ kg/ day or vehicle. Fig. 22 shows the
body MEIght change followi ng oral adm nistration of a

mlé’ﬁy s%r ﬁgw ad and 3b at 20ng/ kg/day (data

sets m ce and nean of group outlined
in boI d) F| g. 23 shows the body wei ght change

ra rati on of
i) AP S RHTRiEc] M (5% PMeguasd BTG syithtsis b pman monocytes
Stikkidted &ithapgn to i nclude straight chain and branched
chain saturated al kyl groups of 1 to 6 carbon atons,
such as nethyl, ethyl, propyl i sopropyl, butyl

Flg Eﬁ’ %Béﬁkw’se R eéfﬂrpclf é)i\f Old)bd\ﬁtsef,s b Utdggﬁ’n ﬁglgh%(yd}tﬁeglsf f)}b ﬁPTan monocytes

stlmlﬂatecawhnmpstons especi al I y rret hyl, ethyl, propyl or
i sopropyl . :

Fig. 3 shows the effect of test compounds on TXB, synthesis following the addition of
exogenous PGH; to U937 cells.

Fig. 4 shows the percent inhibition of NF«kB promoter activity in TNFa-stimulated THP-1

monocyte/macrophages.

Fig. 5 shows the effect on colonic inflammation of Compounds 1 and 4 dosed orally at
Img/kg (mean & SEM).

Fig. 6 shows the effect on colonic length of Compounds 1 and 4 dosed orally at 1mg/kg
(mean + SEM),

Fig. 7 shows the effect on clinical score of Compounds 1 and 4 dosed orally at 1mg/kg.
Fig. 8 shows the effect on body weight of Compounds 1 and 4 dosed orally at Img/kg.

Fig. 9 shows the effect on colonic inflammation of Compounds 1 and 2 pre-dosed orally at

Img/kg (mean + SEM).
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The conpounds of the invention include all salts, such
as acid addition salts, anionic salts and zwitterionic

wa@ adobags2and in particul ar include pharnaceuti ceCT/KU2006/000407

acceptable salts as would be known to those skilled in

the art. The term "pharmaceutically acceptable salt”

refers to an organic or inorganic noiety that carries

a charge and that can be adninistered in association

with a pharmaceutical agent, for exanple, as a

counter-cation or counter-aniagin a salt.

Phar maceutically acceptable cations are known to those

of skilled in the art, and include but are not linmted

to sodium potassium calcium zinc and quaternary

am ne. Pharmaceutically acceptable anions are known to
HibOoRestewsté Effedt Bn tlelegth, of alelcd16€ bIdEmPBindRr €ar¥o? pre-dosed orally at
ITmted to chloride, acetate, tosylate, citrate,

Isng/lse boert-2SEMB. car bonate. Pharmaceutical |y acceptable

salts include those formed from acetic, ascorbic,

aspartic, benzoic, benzenesul phonic, citric, cinnamc,

Rg hahekowvg ieenéffect founthe i otiniogl séoaeiof, Cghpduards d, gidul qre-dosed orally at
hydkochloric, hydrobrom c, lactic, maleic, malic,

l#g/k&nesul phoni ¢, napht hoi ¢, hydr oxynapht hoi c,

napht hal enesul phoni ¢, napht hal enedi sul phoni c,

napht hal eneacrylic, oleic, oxalic, oxaloacetic,

Bpodhsbows thpyifeati @y theabedyt vieight deah pho mdyctiomof apolitis of pre-dosing

rifluqroacetic,,triphenylacetic, tricarballylic,
é‘ﬁ?ﬁ’wﬁ?@,an§%|°5ﬂl¥r%té?@5§/ﬁ§ﬁﬁd8,yé-su| phanilic and
succinic acid. The term "pharmaceutically acceptable
derivative" or "prodrug" refers to a derivative of the

Eigt _lil_ehccvohﬁmmf&ct nmcolpgmirﬁ!@mn?ﬁt@pr(gt Compeund: Jreand 3b dosed orally at
L PAE s BBNBL o cOmpound or metabol i te, or that

exhibits activity itself and includes for exanple-

R STguritha e erLen FROR e B0l SOBPouph of ARG S ot rgly at 125melke
A IaD01 e present i nvent i on a1 561 hol ude. al |

derivatives with physiologically cleavabl e |eaving

I%gr;.ol%ps%otwg tte g erc]:t gr? cl?rlliga nggrelo C\é)lrﬁ/p%u}lg 3E gu?cy élgjgostegeorally at 1.25mg/kg.

Fig. 16 shows the effect on body weight of Compound 3a and 3b dosed orally at 1.25mg/kg.

Fig. 17 shows the production of PGE, and TXB; by colons cultured in the absence of

mitogenic stimulation.
Fig. 18 shows the production of PGE2 and TXB2 by colons cultured in the presence of ConA.
Fig. 19 shows the percentage inhibition of the contractile repsonse of noradrenaline.

Fig. 20 shows the body weight change in rats given high doses of Compound 1 orally for 11
days.
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conpounds of the invention or their active noiety. The
| eavi ng groups nmay include acyl, phosphate, sulfate,
waoioboot2, and preferably are nono-, di- and PEF/AHEZ00b/000407
oxy-substituted conpounds, where one or nore of the
pendant hydroxy groups are protected by an acyl group,
preferably an acetyl group. Typically acyl oxy
substituted conpounds of the invention are readily
cl eavabl e to the correspondi ng hydroxy substituted
conpounds. The invention al so_provides a
phar maceuti cal conposition conprising a conpound of
formula (1) and at | east one pharnmaceutically
accept abl e exci pient, especially for use in treatnent
or in the manufacture of a nedi canent, for exanple,
o1t Boovd 8R! BRI wefght RhARETRIRMWnD one | adéiisieastor bBQompound 2 at
for exanple: ulerative colitis (UC), ulcerative
Spredeg/dayi ag,veblickt al colitis, and/or Crohn's di sease
(CD), as well as other intestinal syndromes including
primary sclerosing cholangitis (PSC), primary biliary
Fid.r 2N @sbws (thBQodyawtighinstingzeh efRtwihg SorflAbdthirasichtion of a mixture of
irritabl e bowel syndrone (IBSQ:In t he ponégﬁi of this
Copmouads Poand dbott 20medie/Jaypidet sets frameindbddy n#é%\ﬁn@@%an of group
oBHﬁE@%nﬂﬂd reater such as 95% purity, particularly 98%
purirty, especially 99% purity, for exanple as assessed
by HPLC anal ysis. The invention also extends to

enploying at |east t onpo s.of faornul.a. (1) in.the

i 4 saovis s P& vetall hAvE o e oit, Sieitistpigrh of Coinpound 4
SH{E‘f Jehfthe. formul ati ons include those suitable for

oral’, parenteral (including subcutaneous, intradermal

i ntramuscul ar, intravenous and intraarticul ar),

l&gh%i on, (i ncludi ng use of netered dose pressurised
iy ESCrRY i sers or insufflators), rectal and

TIRPletalalldyl Rkl t8GndleddRtaigth eBSialand SrdlchetDetain gavetated alkyl groups of
i ntraocular) admnistration. The nost suitable rout

Intgy 6 cRaplesticl 2igpisn Swady avsastiyle othib RGP dSOBFPPYhADHYs Gichutyl, sec-butyl
tglftia}}hgutglf%egfy? Bha tl:l-él Bke. The alkyl group more preferably contains from 1 to 4
carbon atoms, especially methyl, ethyl, propyl or isopropyl.

The compounds of the invention include all salts, such as acid addition salts, anionic salts and
zwitterionic salts, and in particular include pharmaceutically acceptable salts as would be
known to those skilled in the art. The term "pharmaceutically acceptable salt" refers to an
organic or inorganic moiety that carries a charge and that can be administered in association
with a pharmaceutical agent, for example, as a counter-cation or counter-anion in a salt.
Pharmaceutically acceptable cations are known to those of skilled in the art, and include but
are not limited to sodium, potassium, calcium, zinc and quaternary amine. Pharmaceutically
acceptable anions are known to those of skill in the art, and include but are not limited to

chloride, acetate, tosylate, citrate, bicarbonate and carbonate.

Pharmaceutically acceptable salts include those formed from: acetic, ascorbic, aspartic,

benzoic, benzenesulphonic, citric, cinnamic, ethanesulphonic, fumaric, glutamic, glutaric,
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formul ati ons may conveniently be presented in unit
dosage form and nay be prepared by any of the nethods

wowdok/168202n i n the art of pharmacy. Al net hodBCT/ATRwE®00407

the step of bringing the active ingredient into
association with the carrier which constitutes one or
nore accessory ingredients. In general the

formul ations are prepared by uniformy and intimtely
bringing into association the active ingredient with
liquid carrier or finely dividgg.solid carriers or
both and then, if necessary, shaping the product into
the desired fornulation Fornmul ati ons of the present

i nventi,Q

RSB ARt i Brormier dedfiy whhiEbs sl s bngiinhonic, naphthoic
ety hayshtiegic, ik R RBESHI SHonic %@ﬁlﬁhﬁe@édlsluﬂﬂioﬁlos n8f&haleneacrylic, oleic,

contai ning a predeterm ned anount of the active
OXake.e GrdpRoetias PhosbaEier PyTUViS: apyRdalueresulphericy tiattaicor trifluoroacetic,

tﬁ'{)fgélﬂl?%%gﬁd ?Ill]calrl;hl@'ﬂc,las%}i%gfés Fdlﬁlﬂ# c sﬁébﬁm@o&l@c’aﬁﬁ cuaid succinic acid.

enul 'sion or
water-in-oil |iquid emnulsion. The active |ngred|ent
y so, be presented as_a paste. en conpounds  of
ﬂ%rtﬁ’iﬁlﬂ aPharmacgubicaldy AvpenteRly %gwe%*s (AT Qs eiekRst {0 ¢ grivative of the

agﬁ{i@%iﬂﬂodnﬁ th l@dhaatdﬁﬁ{m fbnocﬂ &hdfeclPréf is ¢ g)able of C}:ﬁowdlng directly or

maceut | ca accept a carrier ‘such a
ihdicteds ethe pacend cwmﬁdna'ldl Orrmetelﬂﬂitcu lapglegt exhibits tantl‘dtyousetfeand includes for

o3P o eBoshAte AerYARD A n G BB, Qefbigfivenc) (s, derivatives include

sbiafes GiHakrfiatti i bal BaclRO BRSs Wi &lugabAthe 1iged/ or cal cium
stearate. Suitable cyclodeXtrins include

a- cyclodextrln b-cycl odextrin, g-cyclodextrin,

1%1%”? If'é(rrecfJ tcﬁ %{%1(1) CyC& tgagxpli,eﬁept invention also include all derivatives with

dr oxye

pRy$iylogicuy O@yévaBLéC lleastigt etdups Sthly Sa@XbPreddaykd in vivo to provide the
b-cyclodestrln and tri-nethyl-b-cycl odextrin. Mre
cgpppenRdsngfythe Havenjien sudhelr peflyesmoicty. The leavmg groups may include acyl,

;@X 1Aty RUARY! sRTdAsd Oﬁgxgxéﬂefe?abl{ | onzlltl?sn bﬁldpé&ga?:'&?%xy-substltuted

conpression or no YR on
cnmpeuladsc edeor yne or more of the pendant hydroxy groups are protected by an acyl

group, preferably an acetyl group. Typically acyloxy substituted compounds of the invention

are readily cleavable to the corresponding hydroxy substituted compounds.

The invention also provides a pharmaceutical composition comprising a compound of
formula (I) and at least one pharmaceutically acceptable excipient, especially for use in
treatment or in the manufacture of a medicament, for example, for the treatment of
inflammatory bowel disease (IBD), for example: ulcerative colitis (UC), ulcerative proctitis,
distal colitis, and/or Crohn's disease (CD), as well as other intestinal syndromes including
primary sclerosing cholangitis (PSC), primary biliary cirrhosis (PBC), autoimmune hepatitis
(AIH) and irritable bowel syndrome (IBS).
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i ngredi ents. Conpressed tablets may be prepared by
conpressing in a suitable machine the active

WO p@oaaizent in a free-flowing formsuch as a ppOTAaD206/000407

granul es, optionally mxed with a binder, |ubricant
such as magnesium stearate or cal cium stearate, inert
di luent or a surface active/di spersing agent. Moul ded
tabl ets nay be nade by noul ding a m xture of the
powder ed conpound noi stened with an inert |iquid
diluent, in a suitable machine.yjThe tablets may
optionally be coated, for exanple, with an enteric
coating and nay be formulated so as to provide slow or

R3PS ST oR L B TaRbn SuRuRhRY Pub 3P FERIGER Y ineft Sh% puicy o greater
saek 89 9SYANRitNOPrBEHADH 98B R ity, Q:spéﬂleﬂiéi 99 paftl tfhO&&mple as assessed
ch may contain anti-oxidants ers,

whi

lbéﬂ?k@@@@ﬁﬁﬁs and sol utes which render the formul ation

isotonic with the blood of the intended recipient and

whi ch may include suspendi ng agents and thi ckeni ng
HgdnventioRmbbexadndy tcﬁerﬁp]b?imgeﬁ Hdastftaoroshaiounds o¥ flotmula (I) in the various

onpr cI| l.i gosaccari de such as

9%?%%55? UQP em ¥Pn. The fornul ati ons nay be

present ed |n unit-dose or nulti-dose containers, for

exanpl e seal ed anpoul es and vials, and may be stored
Rharraacfeué@i efomidaliduisy optlidd stdje cmilt'ciblei dlior r exply rpanglteral (including

t he addj t on of .the st r|Ie uid carrier
oRealptents aiimdegRaln s S S EROS ity Blrapeilen,  inhalation

(mcumng Qsd!6E meRrb @ BSY PREANTd RERSSIL 0&&%&&5 Io@ﬂﬁs@ﬂ@kom) rectal and
suspensi ons nmay be prepared fromsteri ers,

tgpigalu(ieguding deaiplticedl, tshlehng.ua]dalpi emiremggﬁy) administration. The most
st%ﬁgl?% (?Lﬁung yde Iﬁr/]éﬂlgl{ acf%FE%?fn tle (ﬂ? ci,onagzlon %ﬂgcda %Oé&jer of\ﬁ% 1y601p1ent The

1 on

f@frﬁ@l@ﬂiﬁr&dnaynccﬁﬁﬁﬁlehtﬁsb@?fés@ﬂéd il Ld@ted:‘os@ée fodin &&aﬁ@l I prepared by any
(gelatlne or blisters o for exanp | am nat ed
Ithermathars pstliknopayin faart q ahamﬁﬁm é\rl @Pthpﬁ%wmdattbﬁ step of bringing

tﬁ@ E&l'{'la g&é?ﬁﬁ eéfs%élé[tm%%ﬁﬂ{é c%rr&? g Eogl’?é ﬁlgé’s one or more accessory

e one or nore comnpoun
1ngt\té1|em|so Anarderal thei foahliatipmiaie rpré;m&&i by alnrfmemly and intimately bringing
h | act
1Stléj>bals§§02;;]agl'%}1 élzeugo@é(gﬁngrg 1er?tsv$1tl?flqulé %gr%ler or 1ne1y d1v1ged so?ﬁ carriers or both

and then, if necessary, shaping the product into the desired formulation.

Formulations of the present invention suitable for oral administration may be presented as
discrete units such as capsules such as gelatine or HPMC capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or granules; as a
solution or a suspension in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-oil liquid emulsion. The active ingredient may also be

presented as a paste.

When compounds of formula (I) are formulated as capsules preferably the compound is
formulated with one or more pharmaceutically acceptable carrier such as starch, lactose,

microcrystalline cellulose, silicon dioxide and/or a cyclic oligosaccaride such as cyclodextrin.
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capsul e or cartridge may generally contain between
20ng- 10ng of the conpound formula (1) optionally in
w@omvbi1e2tz on Wit h anot her therapeutically actiREI/AU2006/000407
ingredient. Alternatively, the conpound or conpounds
of the invention may be presented w t hout excipients.
Packagi ng of the formulation nmay be for unit dose or
nmul ti-dose delivery. Spray conpositions for topica
delivery to the lung by inhalation may, for exanple be
formul ated as aqueous sol utiong or suspensi ons or as
aerosol s suspensions or solutions delivered from
pressurised packs, such as a netered dose inhaler,

Ao et L AR b BB PR gt andior ctcum
stay@togen- cont ai ni ng chl orof | uorocarbon or m xtures

thereof, particularly hydrofl uoroal kanes, e.g.
dichlorodlfluoronethane trichl orof | uor onet hane,

S%it%bqg%ggﬁog%)gtg{ dlgc?%cg ) %chc%gf’:t‘)’dFﬁflﬁ?e %:-@ck)\égxtgln, y-cyclodextrin, demethyl-p-
cclbaxtid, | MRy dRoxyeptiydipadielclexRinir2Hyus s pidpst-epdloddxatim Bahydroxypropyl-
di oxi de .or other suitable gas may also be@yéigra%@ .
Brrivelodestent andrpii- as#wé&rcyeéﬂ%ﬁzs@m i orMpksy mseferabdy pihsnicyclodextrin is
By, Iy contain additional fornulation

gﬁ@?wgﬁ@v&%&%ﬁg{m in the art such as surfactants
eg oleic acid or lecithin and cosol vents eg ethanol .
essurised fornul ations will generall retained in
1ot B Peagred Y 2P ariamas 2 L e reBav oRe g hore accessory
iBbKEnt. e@oﬁm‘i@fs&f taBE:té’ ﬁ‘ﬂay%): }ﬁ‘é}ﬂlréd by 88mpRE@n@M a suitable machine the
actuator provid nout hpi ece. Medi canents for

agtiivel ingretieat m@rfrewyﬂ@wtmgl fatm svchoassA poasley ohgiagulgs, optionally mixed with a

SR PR b Gl OB CUTREREMAEL B, fpentor o surtce
adhxk@lﬁ@erﬁﬁ@fagérﬁm W 8santates trhgy) &8 ﬁh@&é g mosidife a mixture of the
above 20mm are general ly too Iarge when inhaled to

ppwdensd tqeEperad Im(&FtPW&lysVlthV% inerh Bqwid cdifieahitin; & syifgblg gachine.  The

U RS S PSS BoS h SEEh% ay y o ormutte

shay® @olibslofv @Gofftailedretbanodf the astive ingredient therein.

Formulations for parenteral administration include aqueous and non-aqueous sterile injection
solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which render the
formulation isotonic with the blood of the intended recipient and which may include
suspending agents and thickening agents. Preferably a parenteral formulation will comprise a
cyclic oligosaccaride such as hydroxypropyl-p-cyclodextrin. The formulations may be
presented in unit-dose or multi-dose containers, for example sealed ampoules and vials, and
may be stored in a freeze-dried (lyophilised) condition requiring only the addition of the
sterile liquid carrier, for example saline or water-for-injection, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile powders,

granules and tablets of the kind previously described.
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than 15% w Il have a MVD of |ess than
15mm Fornul ations for rectal adm nistration may be

w@e@sao2ezl as a suppository with carriers suchPE@EATRIGA00407

butter or polyethylene glycol, or as an enema wherein
the carrier is an isotonic liquid such as saline.
Addi ti onal conponents of the fornulation may include a
cyclic oligosaccaride, for exanple, a cyclodextrin, as
descri bed above, such as hydroxypropyl - b-

cycl odextrin, one or nore surfaggtants, buffer salts or
acid or alkali to adjust the pH, isotonicity adjusting
agents and/or anti-oxidants. It should be understood

OB 89555180 B PP 0%, B8 DAt gy or s,

pregentedcinu cepsalel ealnda@emdges: ofifentkanple gdlatinep oarl:thsters of for example
havlngregardto pe of fornulatﬁonln qu stio

prinagseatpminivy Jeil @a PEABI%8 TP ARS IO | Bormatians rgﬁgerally contain
LS e SRR i s
pngdeb bases(@drrien sclostdmice)asuich ras Wadtdse ar stanc. ubee ofilactmse mopreferred. Each

q%%?q e : hq%}c&%gtﬁ%}gg% en]&fqog%gf P%)é’r%g*!) %ggi%g of the compound formula (I)

dpRRhkllyE %&Mmﬁl’"or{\/bvﬂh'\@lotﬂ& /tﬁ\érgpeﬁflcdﬂyr ﬁﬁi@/@tlﬁg redient. Alternatively, the
antagoni st), b2-adrenoreceptor "agoni sts, antiinfective

cogenousd Qeccgnp@;mds bf theun‘gentlgn mayi beajrgs)ented pwithout excipients. Packaging of
n t.am n rred are.conbi,nations conprising
O R e o S AR B RRbNeE

phar maceutical ly acceptable salt, solvate or
§a ysi ol ogically functional derivative ther eof t oget her
Eh canweﬁlflp%&remml dglwgry r toathe ayng diyo inhakatign cmay, for example be

T S

detivtied didne podssiasedipacits, Bimh dvea needed doseanhalagtwidnthedi sk of a suitable
the_.c oupds of t i nvention are those oral and
RGPS eR oé‘t“é?ggﬁ t eiyde s Qualioa@r OIMSF Ahhyflfpgen-containing

ANrbflhsYobABHRE 0by %Ix'tMJeE Y- tHexRep! %ﬂi&lﬁrgﬂe HREMoroalkanes, e.g.
redni sol one, predni sol one, dexamethasone,” fluticasone

chlorodlﬂuoromethane trichlorofluoromethane, dlchlorotetra-ﬂuoroethane especially

1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane or a mixture thereof. Carbon
dioxide or other suitable gas may also be used as propellant. The aerosol composition may be
excipient free or may optionally contain additional formulation excipients well known in the
art such as surfactants eg oleic acid or lecithin and cosolvents eg ethanol. Pressurised
formulations will generally be retained in a canister (eg an aluminium canister) closed with a

valve (eg a metering valve) and fitted into an actuator provided with a mouthpiece.

Medicaments for administration by inhalation desirably have a controlled particle size. The
optimum particle size for inhalation into the bronchial system is usually 1-10um, preferably
2-5um. Particles having a size above 20pm are generally too large when inhaled to reach the
small airways. When the excipient is lactose it will typically be present as milled lactose,
wherein not more than 85% of lactose particles will have a MMD of 60-90pum and not less
than 15% will have a MMD of less than 15um.
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propi onate, 6a, 9a-difluoro-17
a-[ (2-furanyl carbonyl)oxy] -1 1b-hydroxy-16

wW@2008t1082112 3- oxoandrosta- |, 4-di ene-17 b-car bot PCDAT2006/000407

acid S-fluoronmethyl ester, 6a,9a-difl uoro~l

b- hydr oxy- 16a- net hyl - 3- oxo- |

7a- propi onyl oxy-androsta-| , 4-diene-I 7b-carbothioic

acid 5"-(2-Oxotetrahydro- furan-3S-yl) ester

becl onet hasone esters (e.g. the 17-propi onate ester or

t hel7, 21-di propi onate ester), _hydesoni de, fl unisolide,

nonmet asone esters (e.g. the furoate ester),

tri anci nol one acetoni de, rofl eponide, ciclesonide and

buti xocort propionate. Preferred corticosteroids

i nclude fluticasone propionate, and

RmARtighd for 8¢c@al bhdardibtéation may be presented as a suppository with carriers such as
furanylcarbony )oxy] 11b- hydr oxy-

cma rstem o pelysshylensaslialcor as, an-eearavhereindhe syt & gn isotonic liquid

d S— oro S e refe
a of- di 'ﬁyuor or}F &fﬁ/]t%n[afZ&?ﬁlﬁ ca{ra b@%yﬁlﬂgﬁt{opl Y include a oyclic
dnigdmxa/mdbﬁ dometdmplle, 3 Oydec&ﬁdlmﬁsadesd:rﬂ?bddéb&)ne; &ith as hydroxypropyl-p-
arboth|0|c acid S—fluorong ster. uitaﬁég .
NSRAPKTIR, OPY S BOE SHiTRG#Hg efg%t%a Sneigaeidoms plealigq st the pH,
: rs (e. t heophyl I'i ne,
1%%@91}?%%:13@' t r ﬁts ehe6 %ﬁtpgﬂuﬁéﬁ@ (e.g. phy

m xed PDE3/ PDE4 i nhi bitors),
| eukotriene antagonlsts |nh|b|tors of | eukotriene

B B poderblond iR eeiP e BRRPE RO reprigned above, the

foREEREMs FIRBIiSchtiOh nditiAEAN 6thér 4Rnt coad@idmbINg tRa art having regard
agoni sts), cytokine antagonists (e.g. chenokine

tarﬁlnea@pﬁ 0§ formudationrihigyestionstos exayplekhose syijehle i eyal admeinistration may
nistrat]j an of active ingredients nay be

lgiaﬁ%f ﬁ]% 8008 a%?n Sequential . Sinultaneous

adm nistration may be effected by the conpounds being

in the same unit dose, or _in jndividual and dlscrete
Thei comensweds arthpharmeesitigalformplatiansaccarding 16 thginyenfign may be used in

coathit gaa i gd{)ﬁly rfﬁ(ﬁﬁ({iﬁatohg r”PrX)rep & the? ﬂlréi/aggﬁﬁjce rag@ﬁts for example anti-

require pi ca require an ongoln
inflyramatony iagerts, eeﬁ'jftlehdihrrefglt Iagelﬁa; (strtiardadynian |M1I Mgth/Mz or Mj receptor

agent,  to _be _current when.the se ond or Iat
RGeS PerafheAPISPRIIda8 R APHM iGNy ciesn's raipiofes. antivirals), or

A RYREHEN, St fentl bRConBinARRL E&Hprising a compound or compounds of formula

(I) or a pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof together with a corticosteroid, and/or an anticholinergic, and/or a PDE-4 inhibitor.

Suitable anti-inflammatory agents include corticosteroids and NSAIDs. Suitable
corticosteroids, which may be used in combination with the compounds of the invention are
those oral and inhaled corticosteroids and their pro-drugs which have anti-inflammatory
activity. Examples include methyl prednisolone, prednisolone, dexamethasone, fluticasone
propionate,  60,90~difluoro-17a-[(2-furanylcarbonyl)oxy]-11B-hydroxy-160-methyl-3-oxo-
androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester, 6a,90-difluoro-11p-hydroxy-
160-methyl-3-0x0-17a-propionyloxy-androsta-1,4-diene-17B-carbothioic  acid  S-(2-oxo-
tetrahydro-furan-3S-yl) ester, beclomethasone esters (e.g. the 17-propionate ester or the
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Preferably the formulation is an oral formnulation,
nore preferably a capsule fornulation. Preferably the
weapsabe1f ormul ation will conprise consi st essPO/AERI0Y/000407

of or consist of a conpound of fornmula (1) and silicon
di oxi de. Preferably the capsule wll be a HPMC
capsule.ln an alternatively enbodi nent the fornul ation
is a suppository or enema, which can be used to direct
the active ingredient nore closely to the disease
affected area of the body. Prefjerably conpositions
according to the present invention, oral or otherw se,
will conprise 5ng per kg or less, for exanple, 0.01 to

A e het Btk S s et e e,

t@XACRbBne fREMMIR! i9NSpdide, COMBIInER aRd tiutRBEHW Mbpionate. Preferred
conmpounds of fornul a (1) per unit dose, nore

cprtisbetewhdsy 20®luds 400mticasonh aromonie, Thard t hebo,9o-difluoro-170-[(2-

flt“]g%/l}%g Plgﬂ?o@(g’x.p?giyﬁrgﬁg qc g%értlﬁ% ‘?_,QB'Q(? E@cﬂés‘[ﬁg 4 afeﬂy-llé)ﬁ-.carbothlolc

abidesfloBometyl thter, méfp@ﬁéﬂab@ @f 9oadifE1dcha7n3v[ﬂ2 fuﬂ'dmg?lcarbonyl)oxy] 11B-
i nvention also provides a of treat

hydiesyi e rraethain -re Padiong- lt‘bd}i’nﬁ'dgﬁisﬁ’tb"ﬂﬂ‘”ﬁé‘é’(ﬂi $flapregrethyl ester.

a therapeutically effective anbunt of one or nore

compounds of fornula (1) or a conposition conprising

Suitable WSaAIPs riatlluddssod'wen paombglybate,| pedifck@nili saalivroy phhgphodiesterase

A E R ry -
1&%‘&?%%%@@%% LhEBHORNST RlukdBbne spithedanNGS ifMbitddsS tryptase and

such as ulcerative colitis, ulcerative proctitis,
ettisgsainhilutars, ibsfa-Dingbgrinantpgensie auhadenpsing eeqspiev @genisin or antagonists

| on _cancer her ref S
& §nﬁ€el?ﬂﬂ§e A (ﬁlgg%lﬁtﬁgs y?q Z {) sczln{%%ﬁlﬁl\? e n? 4ggpists) or inhibitors
AR lfrokiRfsWhthbdis.t he nalntenance of rem ssion of sald

di seases, especially |BD.
The co-administration of active ingredients may be simultaneous or sequential. Simultaneous
administration may be effected by the compounds being in the same unit dose, or in
individual and discrete unit doses administered at the same or similar time. Sequential
administration may be in any order as required and typically will require an ongoing
physiological effect of the first or initial active agent to be current when the second or later

active agent is administered, especially where a cumulative or synergistic effect is desired.
Preferably the formulation is an oral formulation, more preferably a capsule formulation.

Preferably the capsule formulation will comprise consist essentially of or consist of a

compound of formula (I) and silicon dioxide.

Preferably the capsule will be a HPMC capsule.
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Utimtely, the dose prescribed and intervals at which
the prescribed dose is taken will be at the discretion

wo@toobhes2physi ci an with responsibility for the PCT/AU2006/000407

pati ent. Conpounds of fornmula (1) nay be adm ni stered,
for exanple, at doses in the range of 50 to 500ng, for
exanple, 1 to 4 tines daily such as once or tw ce
daily. The compounds and conpositions conprising the
same have surprisingly lowtoxicity. Furthernore, they
are advant ageous in that they_qge nore sel ective, |ess
toxic and/or nore efficacious, for exanple, in
reduci ng clinical synptons such as weight |oss,

.gastroint.e t|n ul ceration and the |like, than
Ig&ﬁlpaitﬁmgv Y eq gflmqnaiﬁhesfiomw@mw A/FHPPSSIORY P FRETP- Hﬂmh can be used

th an@@c the h’é’cﬂretiﬁ{ rEJll@fPtr ﬁriox'e%lés%lyt D PO s Atfe dttEare R BPAM 'B@ay
of the present i nvention aré sel ective thronboxane

synt hase inhibitors. Thronboxanes (TX) may play a
at hogeni ¢ rol are..nrodu
%3% P RPBERYS deCrdineodiE prb e Rl GuBhUHE L alnipvise will compris
F&tlegiot kg Sbi Jﬂmb PEEd PRgRt kBIsaeladM03a0 BehEpér kg of the body

ce s and uninflamed bowel in Crohn"s di sease. These
weight| of pagpatieghelcommeundsef farmwadDol s and derivati ves

thereof are readily obtai nable by standard procedures

known in the art. Published International patent

Fpekample, formuldoA8 a0 privé50/4¢ S008g afi doMPodddslofFBfinula (I) per unit

all to Novo n Rese ch Pt and references
ffﬂS?éaorFrPé%ﬁaﬁ Aiter @mgépﬂg%ﬁL?égﬂgre i ncor por at ed
herein by reference, also provide useful synthetic

nmet hods for the production of isoflavones,
Thesftheninventios , prowidéd anaior 4nak scoappunéd af dokrmula (I) and/or compositions

BB A T R

1 bel ow. R1-CH 2SQ2C DWF X =

The invention also provides a methods of treatment comprising administering to a patient in
need thereof a therapeutically effective amount of one or more compounds of formula (I) or a
composition comprising same. These methods are particularly effective for the diseases listed

above,

Preferably the compounds and compositions according to the invention will be employed in
the treatment of IBD, for example, colitis such as ulcerative colitis, ulcerative proctitis, distal

colitis; Crohn's disease and/or the prevention of colon cancer.

In another preferred aspect the compounds and compositions of the present invention are

useful in the maintenance of remission of said diseases, especially IBD.

Ultimately, the dose prescribed and intervals at which the prescribed dose is taken will be at

the discretion of the physician with responsibility for the patient.
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X = HLIOH Schenme 1 Access to various substitution
patterns around both the benzopyran ring and the

w@enwdam2iphenyl ring of the isflavan-4-ols i s PETaUu2006/000407

. possi bl e by sel ecting correspondi ngly substituted
R5- R8- phenol s and R2- R4- phenyl acetic acid starting
materials. The ring cyclisation reactions nay
conveniently be preformed with R -substituted
nmet hanesul fonyl chloride reactants as woul d be known
to those skilled in the art. ThRe _reduction reaction is
successfully performed with Pd-C or Pd-alumna in an
al coholic solvent in the presence of hydrogen. The
ondi ti,ons .can.di.ct at duct of uct i .on
s O FRS 5 ity o PRl RO ool o P Bitpe ponee of S0 10
5008 fdr&xRRbROU S0 9 hindds I@xﬂ;a&ucms ofYE b thiadd dily.
hydrogenati on and/ or reduction can be enployed as
appropriate. The protection of functlonal groups on

Chaenccrgggtglrﬂ??%léia ggsrlﬁon%t Vtgértls?%q Sl?eﬁ;g q L[R{Iffﬂ%%lgnlow toxicity.

Rirtherthére, eanipe adae&nsgesasr inbhei they. arWndﬂi 8elBetive, less toxic and/or more
Protectlve C}oups in cr ani.c SyntheS|s John VVIeY & ) X
effersiouge{pr ey ataple; e ugqu cHRigpl synanterns ,swéq @s(}ygnggt oss, gastrointestinal

A1 hiteadaUhe BEE B cdnk ﬁ%h@@oﬁéﬁﬁﬁﬁﬁﬁﬁﬂ%g acid esters,

eqg acetate estérs, esters suc enzoat e,
acetal s/ ketal s such as acetonlde and benzyl i dene,

ers such as r, /zo- nz .ar.a- met hoxy benz
Bl ot S Ragyars Ry Bt indheuht thab re s of the present
ﬁ%mﬂéﬁ% @bl@@ﬁm{m&ht&!an@tssiﬁchasepfnﬁtb%}d nqwman&am) may play a
be renoved by, for exanple; acid or base catal yse

thgjdr pathegeniorole sl diXs #o prc@mmcbineexcbgsmoé @g}yam mﬂamed gut mucosa
l:t%léltaﬁgkp&: G? %ﬁﬂﬂ%ﬁtﬁﬂaﬁ %Pfra%le{ag%ggodypglgqr}ggﬁaag Eells and uninflamed bowel
ipeehd's gigédsy, conpound of formula (1) can be prepared,

for exanple, by the follow ng

These isoflavan-4-ones and isoflavan-4-ols and derivatives thereof are readily obtainable by
standard procedures known in the art. Published International patent applications WO
98/08503, W000/49009 and WO 01/17986 (all to Novogen Research Pty Ltd), and references
cited therein, which disclosures are incorporated herein by reference, also provide useful
synthetic methods for the production of isoflavones, isoflavanones, isoflavan-4-ols and
related isoflavonoid compounds as the starting monomers. A representative general synthesis

is set out in Scheme 1 below.
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met hods. Herein the substitution pattern is of a
preferred enbodi nent, being the 8-substituted

w@eospaos2ds, however it will be understood thatP@IAU2006/000407

varying the starting materials different substitution

patterns nmay be readily obtained. |Isoflavanones and

i sof | avan-4-ols are readily obtainable by the

sel ective reduction of isoflavones (see Novogen

W00/ 49009) . Reducing agents are well known to persons

skilled in the art and can inclygde hydride sources

i ke borohydrides and al kali netal borohydrides, but

woul d i nclude hydrogen in catal ytic hydrogenation

where a guitable catalyst such as palladi umon carbon

or plati Bm X|de i s enployed. Qther suitabl g hydride

e \ He sodlun1tr|ace%Fg%? ohydri de &nd

sod|un1 onLohydrlde. Pr ef §5the Mowbt ot i s
%7 hydr ogenation. Preferably the ca

enployed i s ppyl adi um o2 rbonlﬁr plath.

ResorC|noF ist Koy ¥ |ng mat eri al

above. Substituted r ;9r0|nols are readily av

or can be synthesi sed™as Raquired. For exanpl e,

resorci nol may be nethyl ated orhal ogenated by tireating

resorcinol with a hal ogenating agent, for exanyl B4iGH,SO,CI

the presence of a suitable solvent. Suitable E

hal ogenati ng agents include iodine, bromne, c Ioeré

or fluorine. It may be necessary to performthe

hal ogenaRgon step at a reduced tenperature, Rer

|IaIe

exa 00C . olherconmpounds of f ala R, R

i nter npgunas al so f%ﬂ@bmgpects of ! R

i nvent | gcerges for—ttre—prepara 2Ra
t he fed her ei rfEtOFhe combsund

yaroxyi sof  avan al so showsRgnt O
|nflannatory act|V|ty Rit is obtained by dehydration
(PZO ) of 4',7- dlhydroxylsoflavan 4-o0l to

, 7- di hyg %b sof | av-3- ene. Epoxidation (m CPBA) of
the doubl af f ords t he Sfemee1

Access to various substitution patterns around both the benzopyran ring and the pendant
phenyl ring of the isflavan-4-ols is made possible by selecting correspondingly substituted
R5-R8-phenols and R2-R4-phenyl acetic acid starting materials. The ring cyclisation
reactions may conveniently be preformed with RI-substituted methaﬁesulfonyl chloride
reactants as would be known to those skilled in the art.  The reduction reaction is
successfully performed with Pd-C or Pd-alumina in an alcoholic solvent in the presence of
hydrogen. The conditions can dictate the end product of reduction. The person skilled in the
art will be aware that other standard methods of alkylation, cyclisation, hydrogenation and/or

reduction can be employed as appropriate.

The protection of functional groups on the compounds and derivatives of the present

invention can be carried out by well established methods in the art, for example as described
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The inventors have found that inhibition of the
ei cosanoi d thronboxane (TX), by either selectively or

waomveaes2ert i vel y i nhibiting thronmboxane synt haBET/AUX®BF/000407

has the pleiotropic functions of: 1. anti-inflammtory
activity, manifest by a reduction in the classical
clinical signs of pain, erythema and swelling, as well
as 2. cardioprotective activity, either by reducing
hypert ensi on, nodifying serumlipids and/or by having
anti-atherosclerotic activity,_ jor. by elimnating or
reduci ng the prothronbotic effects of COX-2

i nhi bition, which contribute to increased

7 b g ketbt R et o B E St B D1t B poms, New York

m8ast agl andi ns, thus avoiding the side effects of
NSAI DS Anti - i nfl ammatory activity Prostagl andi ns eg
PGE2 and PGJZ and thronmboxanes (TXs) eg TXA2 are

Sl BT iy SR ERATATE (LGS 0 v, g e
ester:tg airjri ﬂtﬂrmChrﬂsylsnnbalg,yacamk/ketﬁlk ammsoaoﬁtdm@m&mzylidene ethers

hav effects o yt oki ne_rel ease an

Sh ot o FERRE gt P RLPES el Shen RS oBy ey hethsygnd silyl cthers
ﬁ&HH}ﬂﬁﬂH&?ﬂﬁnaﬁ PBRRPLLR. ds provides the primary
substrate for eicosanold synthesis. Action of the

cycl ooxygenase (COX) enzynes, regardl ess of isotype,

auses s ntheS| of the |nte medi at r.gst agl andi P }
3t2iRe s rconr s trradi B SRR e b R 5 e Watdlysed hydrolysis or
refgctiony &6t Qkﬁmﬁl@V aiyfiRgeshtionat Silghickickd @fayokequire hydrogen fluoride or
t hr omboxane itself is an anti-inflammatory s rategy.

tetratptyammesium fyprde terbeidgayed-ant nodul atory role in
the i nmune response through

Specifically, compound of formula (I) can be prepared, for example, by the following
methods. Herein the substitution pattern is of a preferred embodiment, being the 8-substituted
compounds, however it will be understood that by varying the starting materials different

substitution patterns may be readily obtained.

Isoflavanones and isoflavan-4-ols are readily obtainable by the selective reduction of
isoflavones (see Novogen W000/49009). Reducing agents are well known to persons skilled
in the art and can include hydride sources like borohydrides and alkali metal borohydrides,
but would include hydrogen in catalytic hydrogenation where a suitable catalyst such as
palladium on carbon or platinum oxide is employed. Other suitable hydride sources include

sodium triacetoxyborohydride and sodium cyanoborohydride.

Preferably the double bond is reduced by hydrogenation. Preferably the catalyst employed is

palladium on carbon or platinum oxide.

Resorcinol is the key starting material in Scheme 1 above. Substituted resorcinols are readily

available or can be synthesised as required. For example, resorcinol may be methylated or
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conplex interactions with | eucocytes and parenchymal
cells in the inflamed organ. They can produce both
w@e@s/188242 ant i - i nfl ammat ory acti ons dependi ng PEDAULIVE/000407
i nflammatory stinulus, the predom nant prostanoid
produced, and the profile of prostanoid receptor
expression (Tilley et al. 2001). 2. The thronboxane
TXA2 is a prostanoid with actions that appear to be
primarily proinflamuatory (Thomas et al. 2003).
Enhanced production of TX has_bgen inplicated in the
pat hogenesi s of various inmmune-nedi ated di seases eg
| upus nephritis 3. The inventors have denonstrated

t hat t of | avonoi d ounds the i.n n
ey b Ao ST A e he ok et X ShpRisaR G presence ofa
SBRABLY kbleRC SUitdbRthal dpeddtingOasehts ancludeioditte] bﬁ)nﬁﬁé{&h(kfnne or fluorine.
action in a variety of aninmal nodels. 4. Thraqnmboxanes
Ihinay be nespsserypatnesigenitee halogenation step Ansaedyspdiempsrature, for example
(ghsease (IBD). TXs are produced in excess not only in

flamed nucosa but also in Crohn's di sease by
uni nfl arned bowel and by isolated intestinal and

,Ferlpheral bl ood nmononucl ear cells, Their cellul ar
dheueasepduads jof dpymuala (Mandrdl ftermediste compends hiq form aspeots of the

n i al I

SRR o BRI rfiBl of of yelopeids described hercn.

Collins 1993; MCartney et al. 1999 Carty et al.

2000; Carty et al. 2002). The pr0| tory effects . .

T corwopd S Horneeid %@thy(dm&@&é ﬁwwnva?ﬁ gory activity. Itis
I f fio 4 -3-

c@)‘gég%é;cggg deﬁ %};285?1 log & 9%‘11%3&0){@3@?%&&9@ oPlto 4',7-dihydroxyisoflav-3

e@eaﬁxpoxxdsmon (mt Cd?BA)le ﬂteedcelbledﬁmd\aﬁﬁordm)le eRGddar e

thought to be protective to gastrointestinal nucosa

(Carty et al. 2000). Sul fasal azine, a conpound

THeSHWEM s Yxa@éjfﬂuﬁ& @ iridfibition bhe Ll@sdnERMhr&hb&Re (TX), by either
IBD, as well as one of its nain

setectivady ot nen-seleqtivelyrinbibiting thepimbosarasyadren SEXS); bes the pleiotropic
{Junchfiokr)l' tofsynt hesi s of TXB2 whil e enhanci ng

1. anti-inflammatory activity, manifest by a reduction in the classical clinical signs of
pain, erythema and swelling, as well as

2. cardioprotective activity, either by reducing hypertension, modifying serum lipids
and/or by having anti-atherosclerotic activity, or by eliminating or reducing the
prothrombotic effects of COX-2 inhibition, which contribute to increased
cardiovascular risk.

3. gut protective effects via either increased production or reduced inhibition of

prostaglandins, thus avoiding the side effects of NSAIDS

Anti-inflammatory activity
Prostaglandins eg PGE, and PGI, and thromboxanes (TXs) eg TXAz are members of a
family of fatty acid derivatives known as eicosanoids (Penglis et al. 2000). They are involved

in both normal physiology and inflammatory responses, but have opposing effects on eg
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synthesi s of PGF2a or PGE2, respectively (Hawkey et
al. 1985). In other words, they woul d appear to have
waoe/10&2vel of TX synthase inhibition 5. |nhibPCT/anm2ab/o00407
TX synthase | eads to reduced formation of TXs, and
because there is an increased availability of the
substrate PGH2 for PG synthase, an increase in
synthesis of PGs, (Carty et al. 2000; Penglis et al.
2000). An increase in PGE2 can exert anti inflammatory
effects. For exanple: a. PGE2_haps been reported to
“attenuate sone acute inflammtory responses, in
particular those initiated by mast cell degranul ation

d |. 1988). b. PGE2 o T
C%@?ﬂ@_&rg%g? Igtelet !aggregatﬁ)n( ng;g#géfs %gc}g&gnelé gg@)(mz from membrane
phBIhB1ibHd NpRtidEsARe | BrifaRObettiraRl %I @barlotl Rhitels. Action of the
I nf'l ammat ory cyt oki ne production, particularly that of
cyelpoxy@enaser(l0GX) tizylnegi regirdiekepfipotypetriusts symthesissy the intermediate

P iAo bR e tion e ERaB i A Bt 1 TE&E L 1

which is refractory to, or no | onger responsive to

other therapies. A chem cal agent which suppressed TNF

Tve ovenrtprsnhaued famail cthat dihikitipe afatheemberane yitsguisdam @ng-inflammatory
S%t%gi advance. Inhibition of TXA2 formati on may be a

neans of suppressing production of TNF, a cytokine

Iwhi cProstarioidsoplegdan rimpbeasi godulatody sykpimtie dhmuae ntsponse through
i nfl arrma&i on and, in the |onger term degrad ti\{e, phase

of | GPRPlexnItexastions JHtlpecyiass and Iaamq%wga cells in"the inflamed organ.

degr | QR RIS Bt he® ahPiaRli-ih bibh TR HdnYi h
j oi nt gi %rg d('i:ﬂ.: E’%E}gq)f(gh? clptagﬁa{ Wi eaﬁgﬁgég 1of&r@ 1géndmg upon the
B celihflémmetory rsimubus), uhié rpgedontindgitt prostandid Tpiogngsidpemd ethe profile of
act i vation,and ROl LA Aligndal SoBrpauct ion (TiTTey

2. The thromboxane TXA, is a prostanoid with actions that appear to be primarily pro-
inflammatory (Thomas et al. 2003). Enhanced production of TX has been implicated
in the pathogenesis of various immune-mediated diseases eg lupus nephritis.

3. The inventors have demonstrated that the isoflavonoid compounds of the invention
and which are TXS inhibitors have marked anti-inflammatory activity according to an
novel and selective mode of action in a variety of animal models.

4. Thromboxanes play a major pathogenic role in inflammatory bowel disease (IBD).
TXs are produced in excess not only in inflamed mucosa but also in Crohn's disease
by uninflamed bowel and by isolated intestinal and peripheral blood mononuclear
cells. Their cellular source is likely to include platelets, neutrophils, endothelial and
epithelial cells as well as mononuclear cells (Hawkey et al. 1985; Rampton and
Collins 1993; McCartney et al. 1999; Carty et al. 2000; Carty et al. 2002). The pro-
inflammatory effects of TXs are both direct (diapedesis and activation of neutrophils,
mucosal ulceration, reduction of suppressor T-cell activity) and indirect
(vasoconstriction, platelet activation). PGs are thought to be protective to
gastrointestinal mucosa (Carty et al. 2000). Sulfasalazine, a compound frequently

administered in the treatment of chronic IBD, as well as one of its main metabolites,
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Conversely, TXA2 may pronote T cell activation and
proliferation and facilitate the devel opnent of

wetdoeaos2an2 cytol ytic T cells (CTLs). Altering tPCEHAU2006/000407

bal ance in favour of PG production nmay facilitate
"quenching' of an inappropriate i mune response as
occurs in autoi mune disease. d. In asthma, PGE2
pronot es vasodil ati on and i ncreases vascul ar
pernmeability (Tilley et al. 2001). As inflamuation
progresses, PGE2 synthesis by _macrophages is enhanced
due to increased expression of COX-2 and PCE-synt hase.
PCGE2 inhibitsleukocyte activation and pronotes
bronch ntha

©hr orto b Bine deyd Bt haftRick b8 sl of TXRa uhile enhancing
been GaurkiopEPGES, 8N PGES! REFecHIgIHawREY B ala|198§§9§§%ther words, they

e. In glonerul onephritis there is co-activation of
AA coxmpi epneay ta avasdms JereheSTX sphitheesinbibiiohX and of

et FRRRCo R RURREse UG oG RS oL T2gnpdpecanse there s an

synt hﬁSﬂeZ&d aiv Al dbEIRR Of theCsuBk@ATe PEH,, foR PG sTX¥sS WAt ﬂl@ﬁ'ﬁse in synthesis
i nhi bitors é Dazne rel) are now available for th
t r eatdfies, 6 'ﬂgﬂl Sty a QRidisnelis pisal. 2O0M. Aatinersass! md?GEz can exert anti-

nephrif .'ﬁm? BRALS! ed PGE2 synthesis which is
usef u %.S @é prétggrvg)gé{rﬁllﬂgney function in
gl omex; (RGiye phw ibeers réporeedoso aﬁdmat@SﬂmhaﬁbuiQQHﬂamlfnatory responses, in

COX- 2-der | ved prost.agl andi ns are aSSOCIated
resol utﬂaﬁ}?ugafr }F)Oﬁ'F I“HH%E&P’)S masterdl dsernn| aé‘(’B](RF‘(%et@& 1988).

r od n T
g o IR, SR PUBCRRE T By . 199
i nf | amiahibitiont of &NXA, i isf & apotertiat yway:‘}(ﬁﬂ apebitieg cinflammatory cytokine

do t ddur the resolutjon of inflammation
gCGy |P ?g)pr%c{lchgn efg@@}l nl?/ that of TNF. Currently, biological therapies which

suppress TNF levels (with antibodies or soluble TNF receptor shave been

successful in treating rheumatoid arthritis which is refractory to, or no longer
responsive to other therapies. A chemical agent which suppressed TNF production
and which could be taken orally would be a great advance. Inhibition of TXA,
formation may be a means of suppressing production of TNF, a cytokine which is
involved in the signs and symptoms of joint inflammation and in the longer term
degradative phase of joint inflammation manifest in cartilage degradation,
diminution of joint space and ultimately, joint failure.

¢. PGE; inhibits a wide range of T and B cell functions including inhibition of T
lymphocyte activation and proliferation and Ig production (Tilley et al. 2001).
Conversely, TXA; may promote T cell activation and proliferation and facilitate the
aevelopment of effector cytolytic T cells (CTLs). Altering this balance in favour of
PG production may facilitate ‘quenching’ of an inappropriate immune response as
occurs in autoimmune disease.

d. In asthma, PGE; promotes vasodilation and increases vascular permeability (Tilley
et al. 2001). As inflammation progresses, PGE; synthesis by macrophages is
enhanced due to increased expression of COX-2 and PGE-synthase. PGE; inhibits
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Cardi oprotective activity An inhibition of thronboxane
itself is a cardioprotective strategy, in contrast to

wotwenognt i i nf |l ammat ory agents which utilise QEXI/AU2006/000407

inhibition. 1. The ratio of PGto TX is dependent on
whi ch i soformof COX (COX-1 or COX-2) is present
(Caughey et al. 2001). TXA2 is the major COX-1-derived
product, but the induction of COX-2 results in a
preferential increase in PGE2 and PG 2 synt hesi s.
Conversely, when COX-2 is inhibjted, there is an
increase in TX synthesis. 2. T ‘is a potent inducer
of platelet aggregation. The increased cardi ovascul ar
risk in the rofecoxib (;Vioxx %%se
s bro

d th o qn
br o- t h SHHIBYP BoE TR OB FaE I Btes JROTCRETIAED: TR Apsedfichase inhibitors and

synt heginft8¥aR0pBY¥tasGl qaPh FecepoX-ahtdddRish hdvenbeen developed as anti-
Non- sel ecti ve CO§< i nhibition al so causes sone

car di ovsthmaldmgs (S et det$3e t he substrate for both TX

a0 S T IS Sy 8 MR Sty v

from t Rendadié -dfMPGanmat DXyande godipognsenasd ipathiways asward synthesis of
woul d happen with specific TXS jnhjbition, an i , .
i nf | amieuketnense diXder isi theTmasi abundanbicicoganpid sypthegized; in nephritic

no incrg Su[i”m{aafﬁk% fided ibit&%-(eégaﬁﬁ%ﬁey%trghéw available for the

vasocor%s Frctive, so“its inhibition
cont ri htehendnd of REmeerclonpshriids Ibe iratgmeadsli of mephritis Mdzueegrel increased

There i s _a |ink hetween angi otensin and TXA2 i.n . .

car di O\P%ulsé(mhﬁ}ﬁcm (lﬁ)oﬁ??gue]etasalﬂd‘%d’tffs.m@@r Kidney function in

exanpl : : i [ 1gi ot ensin
g@gﬁ;ﬁ@%gn@%ﬁb@ aﬁ@B@sﬂaﬁln 1996

I'l-dep rtension by stinulating the ) )
cont rfadtOXr2-dérived prostaglarsinsctrs assosiated. witlb resolugion of grffammation. The

commonl sed iotensin, Il-i.nhibi.ters are also
v onbetaie Teon 4 Pesr dBahy seBb iy (i cpanges from pro-
pl fl_t el t@hﬂ@fﬁﬂlﬁ%ﬁtﬂ’@@z—d@ﬁﬁfa{e@i dirgt the alevelopiesit 6 iflammation to anti-
activi

ir%ﬂammatory, cyclopentenone (cyPG)-dominated during the resolution of

inflammation (Gilroy et al. 1999).

Cardioprotective activity

An inhibition of thromboxane itself is a cardioprotective strategy, in contrast to other anti-
inflammatory agents which utilise COX inhibition.

1. The ratio of PG to TX is dependent on which isoform of COX (COX-1 or COX-2) is
present (Caughey et al. 2001). TXA, is the major COX-1-derived product, but the
induction of COX-2 results in a preferential increase in PGE; and PGI, synthesis.
Conversely, when COX-2 is inhibited, there is an increase in TX synthesis.

2. TXA,is a potent inducer of platelet aggregation. The increased cardiovascular risk in
the rofecoxib (Vioxx) case was due to the pro-thrombotic consequence of an increase
in TX synthesis caused by selective COX-2 inhibition. Non-selective COX inhibition
also causes some cardiovascular risk, because the substrate for both TX and PGs,

PGH; is inhibited by either or both COX-1 or -2.
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Because inhibition of TXS causes an increased
availability of the PG substrate, PGH, it is possible
WO ba@b/1082¢2 synt hesi s of PGE2 woul d be i ncr easedPCDAURG06/000407
not increased, at |east not be inhibited to the extent
that occurs with the inhibition of COX. The use of
NSAI Ds, which inhibit COX, is associated with
gastrointestinal ulceration, perforation and bl eedi ng,
due to the inhibition OOPGE2. Wiilst PGs are included
in the |ist of eicosanoids whigh_nedi ate the hall marks
of inflammation - pain, swelling and erythema - they
al so have a beneficial role in protecting gastric

nug o0 : e acld it, progduces. ne ] -
el Bt 136 IRERGTLOCOT, S5 ol APRINS S5 ffifnatory ‘cquation
1% Exotjeio ws lwoudd hhwﬂaftvgtmsbeeiﬂs: mﬁ ipliBMRAS ?ﬂl i ETaiht6#y mediator ie
of t astri.c. mucosal barrier, enhance gastric

nuco Elg‘gzdis w&glﬁ%t i}ﬁﬂe smofgrease Ipgadiovascglasirisksr bonat e

segr gty onid I R | Byt o) e

or ol oA Mol § ésﬁ%@%%?%”ﬁh@%?ﬁ b @Bn e Y %Lg@hﬁﬁﬁm to these
et alompogals. beGuaiggettensive. Thereis d 1inkl Betmednhaieid®&sah 11 and TXA,

is important in the naintenance .o cosal integrity.
5 EMogeRbas e et et eofl Por scameiby £XA% and PGH; are
Ccyt ORI R inOdhgidteiar U-depehdit B E‘ioﬁyb}mﬂr?ulgﬁjng the contraction of

irritants (Robert et al. 1979). Pre-treatnen
cul t U?%’Hlaé sa@opthanpgedan Moreaster,spiterror@Esly askidcagiotensin Il-inhibitors are

itg g g?ﬁb Eﬁ?#ﬁ%@?aﬁ%ﬁgwp&rg&ﬁ) Eﬁ}aﬁiﬁ%é 8&%12@5&%‘0&1%18? l@%gre gation.

cells with the non-sel ective COX inhi bitor
i ndopret haci n enhanced et hanol -caused i njury,

Gasfygindestingl profectbiecisidibus PGE2 is i nvol ved in the

Be&luke BHIFbiR6H XS i PR it |
phar?racollogi c(:) al | yS Eﬁ‘tﬁé?%‘? é:géa?%d?gly% a%fhzgso? ¥1%eo§§ SU%Strate’ PGH, it is

pessibly et teERntheER of IEBE; wanlll EP#creasel, or if not increased, at least not be

inhibited to the extent that occurs with the inhibition of COX. The use of NSAIDs, which

inhibit COX, is associated with gastrointestinal ulceration, perforation and bleeding, due to

the inhibition of PGE;.

Whilst PGs are included in the list of eicosanoids which mediate the hallmarks of
inflammation — pain, swelling and erythema — they also have a beneficial role in protecting
gastric mucosa from the hydrochloric acid it produces (Vane and Botting 2003). This occurs
in a variety of ways:

1. Exogenously administered PGs can prevent disruption of the gastric mucosal barrier,
enhance gastric mucosal blood flow and stimulate mucus and bicarbonate secretion
(Miller 1983).

2. Inhibition of PGE, reduces proliferation of gastric mucosal cells in vivo (Levi et al.
1990). Consequently, it would follow that PGE; is important in the maintenance of
mucosal integrity.

3. Endogenous PGs play a central role in adaptive cytoprotection induced in the stomach

by mild irritants (Robert et al. 1979). Pre-treatment of cultured gastric mucous cells
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in vivo, adaptive gastric cytoprotection is nedi ated
by activation of EPj -receptors (Takeuchi et al.

WQO®&)08242 The protective role of PGE2 al so i nRGI/XES006/000407

nodul ati on of the gastric mucosal mcrocircul ation.

Di sruption of the bal ance between the | ocal rel ease of
vasodi | at or eg PGE2 and vasoconstrictor nedi ators eg
endot hel i um deri ved peptide endothelin-1 (ET-1) is

t hought to be involved in the pathogenesis of nucosa
injury (Wittle and Lopez-Bel npgt.e 1993). PGE2 reduces
radi ati on-i nduced apoptosis in the nouse snal

i ntesti ne and endogenous PGE2 in the intestine

GRG0 oL A BB s o . 19
si gnafriRemérel Pr@treliiint tifegRtRS pRbYd abNORvieH théChon-selective COX

and the_inhibition of box translocation (Tessner et

al . 2iohibjtor indomsthackoenhanend; ethanplicpesed dppBIneeettingbat endogenous
pres [ ' eq.Lhowg . he enn.- I,,S{:

D oaeey TSP 35 ek Moo R BRCHRABH g by Pom: e
one ofhaffi®]eitdlyasnbeaividid g a¢ basinfont subeyped (EPgEPY EPy, and EP4) and

and/ or radi o-sensitising agents by which it is, neant
that HE% 8RR SIS HPFOIPLING, 1SRedialed Ut agitvation of EPj-receptors

ga i [ &t at is required to kill cancerous
e

convert cancer cells froma state of
4.adi Otlree pratectiveerdlo ofadiGErsalasi invelives . moduladai ©f othe gastric mucosal

t he conmpounds .of the present .i nvention ar,e useful in .

the (PBSRAHEHRIGRBrRBYaRaF Bt BRHGe Peget Hfe IOR oesstof vasodilator cg
humanp@ks 8a¢ & akdtenbidicit HadlsersS eg | dhdbMRTRMMeYived peptide endothelin-1
di sorders, autoi mune di sorders, cardi ovascul ar

di sor@8rb), isghenghit o bdérwleedsivshapathoginenisexdtmengpssl injury (Whittle and
r ecepI; Qr ?tl' gr?%i gg )The invention is further

illus (}pgg. CFIBV f} ?OI l owi ng non-limting Exanpl es and
PGEOfedasssiradiatisraiMdnesl apoptosis in the mouse small intestine and endogenous PGE;
in the intestine increases epithelial crypt survival after radiation (Cohn et al. 1997). This effect
is mediated by signalling through EP,, the phosphorylation of AKT, and the inhibition of bax

translocation (Tessner et al. 2004).

It is also surprising the compounds of the present invention are thought to be chemo-sentising
agents, that is they increase the cytotoxicity of the one or more anticancer drugs co-
administered therewith, and/or radio-sensitising agents by which it is meant that these
compounds either lower the amount of gamma-irradiation that is required to kill cancerous

cells, or they convert cancer cells from a state of radio-resistance to radio-sensitivity.

In addition, the compounds of the present invention are useful in the treatment and prevention
of a range of important human disease including cancers, inflammatory disorders,
autoimmune disorders, cardiovascular disorders, and disorders associated with estrogen

receptor activation.
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Exanpl es Synthetic Methods for substituted
i sof | avanones and i sofl avan-4-ol s Condensati on of
wQ2dso02nesor ci nol wi th 4-hydroxyphenyl aceti c BCT/dU2006/000407
Synt hesis of |-(3-
br ono- 2, 4- di hydr oxyphenyl ) - 2- (4- hydr oxyphenyl ) - et hanon
e Borontrifluoride diethyl etherate (30m) was added
to a mxture of 2-bronoresorcinol (5.0 g, 26 mmol es)
and 4- hydroxyphenyl acetic acid (3.0g526 mmpl es) in a
round bottom flask fitted withog.condenser and a
magnetic stirrer. The m xture was heated at 100-1 10C
for one and a half hour with stirring. The m xture was

SR sl PO TR U SR B e

deeemhpaiyind d1@thgsy om et hanol to give deoxybenzoin as
off-white crystals. The crystals were then coll ected

and dried in a desiccator. 1H NVR (CDCI3): d 4.16 (s,

%{%nﬁE%), 6.61 (d, IH J 9.0 Hz5ArH) 5 6.80 (d, 2H5 J
. ArH), 7.12 (d, IH5 J 8.6 Hz5ArH), 7.75 (d, IH,

J 9.0 Hz, ArH). Yield: 5.2g, 69% Cyclisation

Syftithé¢tse MetnmlsXo subishipubed isoflaemydnes an4sdfladnodyghenyl ) -

et hanone - Synthesis of
- (4- hydr ox enyl ) - 7- hydraxy- 8- hr ono- chy onen- 4- oneBor, |
éwdem%mo?fi/ Erzrwg{ewpme? Wé%f-zy?@xm’)e%get&da@d — oynthesis of 1-(3-
V9 265 1 - OFVORE 0)472% -
%lbﬁl%gr%%}%%re%ﬁ );igngi) (ngh%cﬁ %ﬁ)ég%@ﬁgély?qénﬁanone (2.5 9)
in dry di nmethyformam de E: ) mai ntai ned at 50C
Met hanesul fé)lnyl chl ori ge @ m) was the radded to

hour - Hbrer oot agetginetﬂﬁééﬁgt ke
; 1

acid (2M m) ‘wa ) -
m xture. TRE resul tindyyel | ow precipitate Was
filtered, washed thoropgghly with water and drice
NVR (d6-DVBO): d 6.79 (d, 2H, J 8.7 Hz, ArH),7.08 (d, ©H
IH, J 8.7 Hz, H6), 7.36 (d, 2H, J

Borontrifluoride diethyl etherate (30ml) was added to a mixture of 2-bromoresorcinol (5.0 g,
26 mmoles) and 4-hydroxyphenylacetic acid (3.0g, 26 mmoles) in a round bottom flask fitted
with a condenser and a magnetic stirrer. The mixture was heated at 100-110°C for one and a
half hour with stirring. The mixture was then cooled to room temperature and kept in a freezer
overnight. The precipitated solid was filtered and recrystallised from ethanol to give

deoxybenzoin as off-white crystals. The crystals were then collected and dried in a desiccator.
IH NMR (CDCl3): 6 4.16 (s, 2H, CH2), 6.61 (d, 1H, J 9.0 Hz, ArH), 6.80 (d, 2H, J 8.6 Hz,

ArH), 7.12 (d, 1H, J 8.6 Hz, ArH), 7.75 (d, 1H, J 9.0 Hz, ArH).
Yield: 5.2g, 69%

Cyclisation of 1-(3-bromo-2,4-dihydroxyphenyl)-2-(4-hydroxyphenyl)-ethanone - Synthesis of
3-(4-hydroxyphenyl)-7-hydroxy-8-bromo-chromen-4-one



10

15

20

8.7 Hz, ArH), 7.94 (d, IH J 8.7 Hz, H5), 8.39 (s, IH,

H2). Yield 2.35g The crude product was used in the
woeos/18682¢p W t hout any further purification. PCT/AU2006/000407

Acetyl ation

of 3- (4- hydr oxyphenyl ) - 7- hydr oxy- 8- br ono- chr onen- 4- one

- Synthesis of

3- (4- acet oxyphenyl ) - 7-acet oxy- 8- br ono- chr onen- 4- one

Acetic anhydride (15 m) and pyridine (2.5 m) were

added to 3-(4-hydroxyphenyl)-.D7 -

hydr oxy- 8- br ono- chr onen- 4-one (2.35g) in a round

bottomflask fitted with a condenser and magnetic

stirrer. H©pe mxture was heated to 110C feg 1 hour. It

was t @n c-ol$ and Iefhemamaumnwrlgqﬁ tor] to

crystalmy he white chlggledPMFne solTd 3

: i nesWTh Wwat er. Recrlyst 5

of the crude fr od from eBMm@Rbl af f or ded

acet oxyphenyl O 7- ?%18 br ono- chr onen- 4- on@ as

white crystalline needlFfes. 1HNVR (CDCI 3): d 2.32, 2.42

(each s, 3H, OCOCH3), 7.17-7.22 (m 3H, ArH),7.58 (d,

lutid#df 12(Pbromo-2,4-
B%_fzdn tﬁ@?er?@_&fetgﬁf éiﬁlgat% l_(g g(logg% g&tlc}e?ﬁd}%p&sg% 4 Sbluth {
d1&ydl4ax§p1&t19b9y29(ﬂehgdr¢xybhamé)-eﬂ:lyn&ekiﬂdrg)-ln Hrsodierethyfenmamide (20 ml)
Synt h

m@ypt%{g g)ag)p{:[el}{g;}})angsugeggflé:ﬂprﬁle I@/ dray Vi) then added to the s the solutlon and the

i BRheaRd af1 (M?tl MW RERY kdoliirg to room temperature, hydrochlorlc acid
acet oxy- 4- hydr oxy- 8- br ono- chroman-4-ol A 250 m

(2Muhl0 mbtWa;srsicfwlasmld@Umtm reaelipramiiaig e nEiegswiing yellow precipitate was

t br ono- chr onen- 4- one
ﬁg‘ﬁég Bishe ﬁﬁﬁ} %\ étgg‘fag (ag\é)érr?(} was evacuat ed and
‘ﬁNMRCtaMs@; %@79 @, DHOY BIGIAM AN FI08 (df MEShRETEz, HE), 7.36 (d, 2H, I
Pl ati num oxi de (67 ng) was raldlé{addedthe m xture

85ridlzt/5ﬂé1)n7%0de1HNd§7g atHS). 8¥P(s.ddl.t)ensure that the

t is conpletely covered with ethyl acetate. The
Yﬁ‘%&?ﬁ was hydrogenated under standard conditions at

roomtenperature for 3

OH

The crude product was used in the next step without any further purification.

Acetylation of 3-(4-hydroxyphenyl)-7-hydroxy-8-bromo-chromen-4-one
— Synthesis of 3-(4-acetoxyphenyl)-7-acetoxy-8-bromo-chromen-4-one

(CH3CO)20 AcO
————
Pyridine
OH

OAc

Acetic anhydride (15 ml) and pyridine (2.5 ml) were added to 3-(4-hydroxyphenyl)-7-
hydroxy-8-bromo-chromen-4-one (2.35g) in a round bottom flask fitted with a condenser and
magnetic stirrer. The mixture was heated to 110°C for 1 hour. It was then cooled and left in a

refrigerator to crystallise. The white crystalline solid was filtered and washed several times
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days. The solution was filtered through a pad of
Celite to renove the catal yst and the sol ution was
werapooized in vacuo to yield a col ourl ess oi | PCEHAUR@6/000407
analysis of the oil indicated it to be m xture of
chroman-4-one and chroman-4-ol. The crude product was
chr omat ogr aphed on a silica colum using
di chl oronet hane/ et hyl acetate (98:2) as the
el uent . 3- (4- acet oxyphenyl ) - 7- acet oxy- 4- hydr oxy- 8- br ono
-chroman-4-ol Yield 100 ng 1HNMR (CDCI3): D 2.30, 2.35
(each s, 3H, OCOCH3), 3.32 (dt, IH J 3.4 Hz, J 11.7
Hz, FB) 4 48 (n1 IH H2); 4.65 (dd IH J 10.5 Hz,
11.7

Hz, d,
V\ugq Wy | Repryls@al](lwtlog }q? the ogu}}l% i uc r,qfn etgxa% Frl'ard]efi% (%'J
g en}'f'ﬂ?-h *ac 8 _8( ko throméh- 3 o as Whi’& crystalline needles.

cet oxyphe - 7-acet oxy- 8- br ono- chr oman- 4- one
IHH‘@/IR (CClay SJ}BI\JWZ((@EEBI §)3H P)(}EI;HZ) 39 7¢ 222 fms3H3AH),7.58 (d, 2H,
OCOCH3 4.02 (dd, IH, 7 Hz, H3), 4.60 (m
I8 HepAtH)s 8 dgs (1, Hza,829$d éPLvINFH)c H5p9 (d, 2H, J 8.7
\gﬁg ﬁ§kb 7.29 (d, 2H, J 8.7 Hz, H2), 7.96 (d, IH J

3-(4- hydroxyphenyl) 7- hydr oxy- 8- br ono- chr oman- 4- one

dazol e I S [ :
}brg'r%geeatloélc yp(h &91&386: %?C-g fg—%g(ggérg rngerlléa‘ﬁ _Sﬂé ggnthesm of 3
(4 Qcékdry fph@nﬁbscdcaﬁoﬁy-atl’i}alm@ly- -Br(ﬂmrbl)roﬁmd-ét—hme ada-(#-acetoxyphenyl)-7-
was refluxed for I'h under argon. The sol ution was
asgaeetthydiay-Srhwero-slugmard- (Hr essure and distilled
water (5 m) and hydrochloric acid (IM 5 m)was added
to the residue. The m xture was |eft overnéoht in the
fridge anqﬁahe resulting creany white %Pll'

filtered shedthoroughly with wat
AcO o [ PtO,
—
EtOAc

OAc

Br

AcO O 0
OH E OAc

A 250 ml round-bottom flask containing a suspension of 3-(4-acetoxyphenyl)-7-acetoxy-8-
bromo-chromen-4-one (0.3 g) in ethyl acetate (80 ml) was evacuated and filled with argon to
provide an inert atmosphere. Platinum oxide (67 mg) was rapidly added the mixture and the
mixture was gently swirled to ensure that the catalyst is completely covered with ethyl
acetate. The mixture was hydrogenated under standard conditions at room temperature for 3
days. The solution was filtered through a pad of Celite to remove the catalyst and the solution
was evaporated in vacuo to yield a colourless oil. A tlc analysis of the oil indicated it to be
mixture of chroman-4-one and chroman-4-ol. The crude product was chromatographed on a

silica column using dichloromethane/ethyl acetate (98:2) as the eluent.
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dried in a vacuum desiccator. Yield 130 nglHNWVR
(d6-acetone): D 3.93 (t, IH5 J 6.8 Hz, H3), 4.60 (d,

WQ@RkHocdo8212 Hz, H2), 6.75-6.81 (m 3H, ArH), 7.RGI/AG2006/000407

2H, J 8.7 Hz, ArH), 7.72 (d, IH J 8.6 Hz, H5), 8.44
(bs, IH OH), 10.2 (bs, IH OH). Asimlar
deprotection of the acetoxy isoflavan-4-one |eads to
t he correspondi ng hydroxy conpound. By varying the
substitution pattern of the starting resorcinol, the
ot her conpounds of the inventi.gg.were synthesised. Al
conpounds synt hesi sed showed spectral data consi stent
with the assigned structures. The synthesis of

oI Ak | W hh the densation gf .pyrogall ol
ﬁﬁ&w Bg%nif’ﬂté‘ﬁé}?’%%F‘.yé“’é‘éfrcsgﬁmﬁ‘l?r gyep g‘ao tion as
WletlBohgor ded conpound 2. Conpounds 3, 4 and 5 begin

wi th 2-met hyl resorcinol, 4-chlororesorcinol and
5-nmet hyl resorci nol respectively. ANTI-1 NFLAMVATORY

RS ALRGIEEL s Shisnth S SR b I oH byt ol F e haed 1.7 1z

r h A, r e a coat
BT BB e pHEH) A Gl YL P10 IR L SR L By BB 675 @ 11
¥ &8 [FenH6), 5y (c@y 2HeF 8.8rHz mirHy,eh2 5 (d, 0Hal 86 1L, /HH! 7.00 (d, 2H, J 8.3 Hz,
masi et al. 2000). Test conpounds were dissolved in
O and added to fresh nonocytes to achieve
concentrations of 0, 10 and | OO After 30m n,
| i popol ysacchari de (LPS%mwas added to achi eve a final
?céfgéeﬁoxmﬁeoﬁ)ﬂfaczmlv@/- moAfhreman-Aemeat i on for 18hrs
gt Hf” C in 5% CO2, supernatants were renoved and PGE2
i B22(the stable hydrol ysis product of TXA )
production were neasured by radi oi munoassay (R A).
und 4, which was only tested once

1Ex.cﬁf)t for Corrgﬁ , ,

EBYNME Grelind v - BgasihedH, KGPEHS), 4.02 (dd, 1H, J 5.7 and 8.7 Hz, H3),
4.60 (m, 2H, H2), 6.88 (d, 1H, J 8.6 Hz, H6),7.09 (d, 2H, J 8.7 Hz, ArH), 7.29 (d, 2H, J 8.7
Hz, H2), 7.96 (d, 1H, J 8.6 Hz, H5).

3-(4-hydroxyphenyl)-7-hydroxy-8-bromo-chroman-4-one

Imidazole

OAc OH

Imidazole (0.50g) was added to a suspension of 3-(4-acetoxyphenyl)-7-acetoxy-8-bromo-
chroman-4-one (0.17) in absolute ethanol (7.0 ml) and the mixture was refluxed for 1h under
argon. The solution was concentrated under reduced pressure and distilled water (5 ml) and
hydrochloric acid (1M, 5 ml)was added to the residue. The mixture was left overnight in the
fridge and the resulting creamy white solid was filtered, washed thoroughly with water and
dried in a vacuum desiccator.

Yield 130 mg
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di fferent assays. ANOVA fol |l owed by Newman-Keul s
mul tiple conparisons test was used to exam ne

waledobaeeenzes bet ween doses and the control val PEEAUZ2006/000407

statistical significance |evel of 0.05 was used and
di fferences fromcontrol val ues. The results obtained
at a concentration of |OMM are presented in Fig. 1
(PGE2) and Fig. 2 (TXB2) . Because PGE was either

i nduced in a dose responsive manner by the test
conpounds or the effect on PGEzgas m nimal, and
generally TXB2 was inhibited, these results suggested
that the conpounds were thronboxane (TX) synthase
inhibitors. To exam ne effects of test conpounds
directly on TX synthase (TXS), a different assa

"ERNMR(dgersetoned 0 W3 (e AEL 468, 461 46864, @1, AR)2 He, 1R 6.75-6.81 (m,

bstrate f X, P IS 1 t T
LT3 (6 28 A HE Ak EDT ) L CH: 6P, Brladbs. 1H, O, 102
(BQWEEE?QF gslTrS, exogenov PGE2 |ow J Test conpounds
at

OnM and 1 OO (i n DVSO) were incubated
with undifferentiated W37 cells (6 x 106/m) for 30

in.at 37C after. which P 5 dded. After,.
i oPiteeBin Stk PretOonBohalaRrt i A i sostsbhdine hvdroxy
@;@ﬁh&.ug%a@mg&ﬁg signalonanahaTiis watidg esbldtd Stle afidr

production was nmeasured in triplicate by Rl A
canpunndsoif] thevagentionNueieayntiesised. sl edmppandsmyalgsised showed spectral

R onRReb PG e BEBR Bflls 7o S g 11 cance | ovel

of 0.05 was used and differences fromcontrol val ues
are indicated by an asterisk (fhi The results are

Thrownthesisicf. Compgrdy i eStibide VEth e ongenspemad pyrogallol with 4-
H@Eﬁ?&%@g%ﬁ%@?ﬁg Iﬁ*‘%}ﬂ%‘%éétﬁh &@%ﬁ@syesaﬂﬂrd und 2. Compounds 3, 4

Ition enonstrate I n ese .
and Sahyegin with fanéthyleesbmifotSt-cHloasesor@salland Simdihyhesordihatrespectively.

ANTI-INFLAMMATORY ACTIVITY

INHIBITION OF EICOSANOIDS INDUCED IN HUMAN MONOCYTES

Human peripheral blood monocytes (from three separate individuals) were isolated from
buffy coats by lymphoprep gradient separation of mononuclear cells followed by counter-
current centrifugal elutriation (Demasi et al. 2000). Test compounds were dissolved in DMSO
and added to fresh monocytes to achieve concentrations of 0, 10 and 100uM. After 30min,
lipopolysaccharide (LPS) was added to achieve a final concentration of 200ng/mL. After
incubation for 18hrs at 37°C in 5% CO,, supernatants were removed and PGE; and TXB, (the
stable hydrolysis product of TXA,) production were measured by radioimmunoassay (RIA).
Except for Compound 4, which was only tested once, each compound was examined in three
different assays. ANOVA followed by Newman-Keuls multiple comparisons test was used to
examine differences between doses and the control values. A statistical significance level of

0.05 was used and differences from control values.
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Compounds 1, 2, 4 and 5 are sel ective thronboxane
synt hase i nhi bitors, whereas the thronoboxane synthase
wa@ceaocadg2y2 di spl ayed by Conmpound 3 was | ess PCT/AU2006/000407

specific. | NH Bl TION OF NFKB Nucl ear factor KB ( NF-KB)

is a nuclear transcription factor that regul ates

expression of a | arge nunber of genes (i ncluding

COX-2) that are critical for the regulation of

i nfl ammati on and vari ous autoi nmune di seases, as wel |

as apoptosis, viral replicatioR;_and tunorigenesis.

NFkB is activated by a variety of stinmuli that include

growt h factors, cytokines, |ynphokines, UV radiation,
harnacologlc ents and s | nhi bition_of

Ty e 6RO thin QORS5BTSO HEM e PEiSFRsE 6 Ff 1 (POE:) and Fig. 2

(FRES), Eééaub@fli@g"%?réﬁlﬁi;tlh&ﬁée}d I aV Y& rédPBRYIve manner by the test

nacrop age THP , fied to include the

obrripauﬂ@nmsélerdfwt varP@enwas weinimal e enth genarally \T/éﬁstW@ﬁ indiibited, these

96 vveII gt ﬁ@w (50, X 103dc‘%§§ﬁrme| )‘W&W SRERS dﬁﬁgﬁlt&f&

sera (f| nal concentration of 20% wer e added to each

wag &][[%cﬁu‘? a%étdg%ggg geéﬂ\gh a’ﬁ])(?fyélﬁ)asg (?’%SS) a different assay

s!yét&%%@@ @ﬁé@w\ﬁﬁ@&s%@cﬁd&ﬁ& ragide (A £F tiMbubsastet foe COX, PGH; is the
ded to assay for b-1lactamase aCt'V'Ea% Once CCFA- AM

sghstmtes for €& synthasei $o cayaming direqtly fegalfec) cafythesea pgrapounds on TXS,

by endogenous esterases Excitation of thi
e§u% I}O}ate at 4 eg'c(*l %@ fici anﬁe
counar i adf (??? %eé ting in a
green f &gg 8nce det éctable g?PS m The presence
of b-I ? L leads to cl eavage of nd results
in a loss of FRET, resulting inmmasyptHase bl TXA,

fluorescent signal detectable at 460 nm Thus,
activity of beta-lactamase (a marker of NFkB-pronoter

activity) is nmeasured as a product to substrate ratio
"l(dst weinpoeeds ft WpMs d thel(hd‘vh end 480pM FB0ANISO) were incubated with

qnﬁH oul?tggedﬁﬂ&% \ﬁglgfn .J,ggl 0 ?qrgtOl}ém g‘q %7° , atotel) which PGH; (5pM) was

added. After incubation for 10 min, the reaction was terminated by centrifugation and the

supernatants were collected and TXB; production was measured in triplicate by RIA.
ANOVA followed by Newman-Keuls multiple comparisons test was used to examine
differences between doses and the control values. A statistical significance level of 0.05 was
used and differences from control values are indicated by an asterisk (*). The results are

shown in Fig. 3.

Because none of these compounds inhibited PGE, in the initial assays it can be inferred that
the inhibition demonstrated in these assays is specific to TXS. These results indicate that
Compounds 1, 2, 4 and 5 are selective thromboxane synthase inhibitors, whereas the

thromoboxane synthase activity displayed by Compound 3 was less specific.
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control as shown in Fig. 4. INHIBITION OF NI TRI C OXlI DE
Nitric oxide (NO plays an inportant

WO e@alieg202 y/ nodul atory role in a variety of PCT/AU2006/000407

i nflammatory conditions (Blantz and Miunger 2002).
Large anmobunts of NO are produced at sites of
i nfl ammati on through the action of inducible nitric
oxi de synthase (i NOS) present in bothinfiltrating
| eucocytes and activated, resident ti'ssue cells (Evans
1995). It can b e vasodilatory3and interfere with
adhesi on nol ecul es to prevent neutrophil adhesion. N O
rel ease may also lead to the formation of highly
reacti ve species such as peroxynitrite and stable
nitrosothiols and may cause mtochondrial danage and
M%@&@f@ﬁh‘hel n tyrosine residues. Excessive N O
1 g the course of a variety of
i.nfla yt oi mTune di seases i ncl udi n
Wydea 0604‘&1% fhi Fetles angesipapn asat@gh@tﬁe&ulgt%@fnsﬁ%lon of a large
[
%@?ﬁeega(\)\rft r| t lﬁdh?%fl%ncy e ﬂq 1%9 %a'l féé‘otr}}lggq Ug%ttl & (,)f l|ntﬂ gmmatmn and
vanioub attioonmiuse dizaasesleasedielt as bgopdosisg ntinal rapﬂlbatmmamir tylmorigenesis. NF-
ari.ous ce

& et TS iy it LPwicliB R b Sy bralloges SHORARS, tymphokines,

@Voﬂaﬂfahéﬁn"ﬁ%a‘i’lhﬁcdld@@&' d%ﬁts | A U8 Ss. Z NEbinbh %E‘ be‘taeﬁst compound
O producti on can e indirectly quantified

ma@lﬁr thathe compeund wilkhgvisani-inflanzmatoghaaiviy eiakmwn

product of NO The nobuse macrophage cell 1ine RAW

ﬁ@lﬂaﬂ nfRfofhdpd q‘l—ﬁﬁl | RIOVRHAIBEP R SERHLthe VP iaﬁta%%e r@ﬂMer gene, were
gl ut am ne "an UWm pénicillin/streptom/cin,

seedal inte atedld oﬂ 4 I96evdlhp}atet eiot xd@r’*rwousfufeﬁ) in tlcemeeeme of RPMI 1640

R PR S P33 2B R B AP0 ver e

oQhiieatrd pand %@llﬁ{(ﬁﬁg’teﬁ %‘ieﬂi @ttSell"Q‘ th QoW f(Q NFkB stlmulated B-lactamase

concentration using t Giess reaction (Ei
ed&yion CdripedindizerTM BB.E?a\"rEi’(BSubsniateb(GC&dl -AM) wgmﬂlhmsadded to assay for

I er eas, Co 2 and 4
[ﬂaetamase a\(ls\z{ljvny %)nce @8#/—0 A%\/I enters a cell it is converted to negatively charged

CCF4 by endogenous esterases. Excitation of this substrate at 409nm leads to efficient FRET
between the coumarin and fluorescein moieties, resulﬁng in a green fluorescence detectable at
530nm. The presence of -lactamase leads to cleavage of CCF4 and results in a loss of
FRET, resulting in a robust blue fluorescent signal detectable at 460 nm. Thus, activity of
beta-lactamase (a marker of NFkB-promoter activity) is measured as a product to substrate

ratio (blue/green fluorescence ratio: 460nm/530nm).

Compounds 2, 3 and 5 significantly (p < 0.001) inhibited NFxB when compared to vehicle

control as shown in Fig. 4.

INHIBITION OF NITRIC OXIDE

Nitric oxide (NO) plays an important regulatory/modulatory role in a variety of inflammatory
conditions (Blantz and Munger 2002). Large amounts of NO are produced at sites of

inflammation through the action of inducible nitric oxide synthase (iNOS) present in both



10

15

20

i nduced it. Conpound 5 was not exam ned. Table 1.
Ef fect of test conmpounds on N O synthesis . - 1.

walrdobaoeenrze bet ween Conpound ef fect conpared WE€TAD2006/000407
eh i clecont r ol test gr ,ou. p V and vehicle
Compound | i by 9% n.s. Con'pound 2 thy 5%/ = 0.023
Conpound 3a lby 7% n.s. Conpound 3b Iby 34% p = 0.0001
Compound 4 tby 31% p <0.0001 These results indicate
yet anot her mechani sm by which the conpounds are
anti-inflammat ory. ANTI - | NFLAMMSTORYACTI VI TY | N MURI NE
EAR | NFLAMVATI ON Conpounds were exam ned for their
ability to inhibit ear swelling in mce induced by the

.t opi cal cation.of arachi donic

1rffﬂ€rf1%lgg g;eeF @gtil) 8%% éesl&nfj ﬁﬁge c%@ %rt/i\@% 9p9r 1213 can, lf')e vasodilatory

afd irtEi%er® VAR AMRERA mblecleetol prel @it MRir@hioadh®éion. NO release may also
met abolites via both the cycl coxygenase (

ldadrjo)tlygbnlag‘@r( oxdghlyaensiig SPEorBUFHGh &6 pgroxygg?gtg)and Afable nitrosothiols

an@ grllja%/egause mitochondrial damage and nitration of protein tyrosine residues. Excessive

NO is produced during the course of a variety of inflammatory and autoimmune diseases,
including systemic lupus erythematosus (SLE), Sjogren's syndrome (SS), vasculitis,
theumatoid arthritis, and osteoarthritis (Clancy et al. 1998). Consequently, its inhibition is

considered to be an anti-inflammatory strategy.

Exposure of various cells (e.g. macrophages and smooth muscle cells) to bacterial LPS and
proinflammatory cytokines induces iINOS which generates NO. NO production can be
indirectly quantified by measurement of nitrite (NO,-), a stable breakdown product of NO.
The mouse macrophage cell line RAW 264.7 was cultured in DMEM supplemented with
FCS, 2mM glutamine and 50U/ml penicillin/streptomycin. Cells were treated with either test
compound at 10pM (in 0.125% DMSO) or vehicle alone, together with 10ng/ml LPS. After
incubation for 24hrs, culture media was collected and analysed immediately for NO

concentration using the Griess reaction (Eigler et al. 1995).

Compounds 1, 3a and 3b inhibited NO synthesis at 10uM whereas Compounds 2 and 4

induced it. Compound 5 was not examined.

Table 1. Effect of test compounds on NO synthesis

difference between

Compound effect compared with test group and
(10pM) vehicle control .
vehicle
Compound 1 by 9% 1.s.
Compound 2 Toy 5% p=0.023
Compound 3a by 7% n.s.
Compound 3b 1by 34% p=0.0001
Compound 4 Tby 31% p <0.0001

These results indicate yet another mechanism by which the compounds are anti-inflammatory.
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an increase in both PGE2 and LTC4 synthesis which

precedes the increase in ear thickness (Opas et al.
wa2@s/082hang et al. 1986). Fenmal e BALB/ ¢ m ce PERED2006000407

Australia), weighing 15-21g were injected with

Conpound 2 delivered in polyethylene glycol (PEGQ

400: phosphate buffered saline (PBS) 1:1

intraperitoneally (i/p) at a dose of 25ng/ kg either

30mn prior to or imediately before the application

of AAto the ears. Mce were agaesthetised using

i sof l urane and baseline thickness of both ears was
nmeasured using a spring mcroneter. Each nouse

received a total of 20nL of AA in ethanol (50ng/m)
?pplied to the inner and outer surfaces of each pinna

i.e. 0.5 AA pe ar Mce were IS '
AnTTmHEkAMMA R R AL vy Ty SRS ISR R A O
difference in ear swelling pre- and post- ap l'ication
Grrmpoangls wes expneined \ﬁs@rstheleil'c\bwt&tt@dnhlhﬁ @at fwellipsin gaice daduced by the

t he t | d; f
AR B ST SRgEPEP! He e bt RS e a,
ignhdinte pretrsvebf theesiasamridyds doate firmbton uf Ay neetabolites via both the

cxpipnEaane (LU RIS (o 5 PARNEHALL Biheeghal. 1984). AA induces
ah”ifnb]%Héégl ¥t PO | Can%"@}‘rﬁh&%'@ﬁi&ﬂqﬁec%de@ﬁlealﬂgreg& in ear thickness

res in a signi reduction in ear thickness
(Opapetrabd 9851 GhanpgeethdA86mi t h vehicl e al one. Table 2.
Change in ear thickness in response to the application
of AAdi fference between Conpound | ncrease in ear

F\%ﬁlﬁéé}lagiﬂé MAI&D W, AuQdaT), Weshing N oM gande wgkdted ®ith Compound
2 delivered in polyethylene glycol (PEG) 400:phosphate buffered saline (PBS) 1:1
intraperitoneally (i/p) at a dose of 25mg/kg either 30min prior to or immediately before the
application of AA to the ears. Mice were anaesthetised using isoflurane and baseline
thickness of both ears was measured using a spring micrometer. Each mouse received a total
of 20pL of AA in ethanol (50mg/ml) applied to the inner and outer surfaces of each pinna (i.e.
0.5mg AA per ear). Mice were anaesthetised again to remeasure the ears at lhr post-AA

application.

The difference in ear swelling pre- and post-application of AA for each ear was calculated,
and the average for the two ears of each mouse calculated. The difference in mean swelling of
each test group compared to the group given vehicle alone was calculated using a two-tailed

unpaired f test (Prism 4, GraphPad Software).
All compounds resduced AA-induced ear inflammation. Treatment with Compounds 2, 3a

and 3b resulted in a significant reduction in ear thickness compared with treatment with

vehicle alone.

Table 2. Change in ear thickness in response to the application of AA
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Conpound 1 9.5 2.3 p = 0.3221 Conmpound 2 6.5 2.9 p =
0. 0440 Conpound 3a 6.7 2.1 ?= 0.0362 Conpound 3b 7.1

W@206£0821D. 0268 Conpound 4 9.2 3.6 p = 0. 3381rdray2006/000407

data denonstrate the anti-inflamuatory activity of the
test conmpounds in vivo. ANTI -1 NFLAMVATORY ACTIVITY I N
MURINE MODEL OF THE UV | RRADI ATI ON- | NDUCED SKI N OEDENVA
Acut e exposure of mammalian skin to UV irradiation
causes an inflammatory reaction manifested by erythema
and oedenma. This reaction is negjated in part by
pro-inflammat ory prostaglandins (PG , PGE , PG-2a and
possibly PG 2) and |eucotrienes, as well as the
generation of reactive free radicals and reactive
oxygen-speeresfeseﬁﬁefgaa{—d%ﬂf—}%é;—ee%zw%d__
Pat hak 1996: W dyari ni Idreade.-in $8P iickdspupditisrencedetwveen
femal e Skh-MPRMRE bi no (FieaR %60 & b.@Fﬁ%)a_t ed tedtigroup and
MEAD (minimal edemat ous dose) of solar “si mul at sehicly
radi ation (¥shivle. Sol ar-si mikdi£d.7ul travi ol et -

radi ati on QoBfidupd Was provi de@iSBy2.a pl anar bank=af3131
UVA tube (Odnippehd 240W FAOT 194Bly 9bl ack |i ght) —anghsgne

UVB tube CBRbbiRs3alL 40W 12R3y.w th radiation, Lif£hed
through acghegingdp 0. 125 nmeellyose acet at_epg n
Chem cal %%%4 Ki ngport, 5%2% USA) to gl"@go%g X
10- 4W cne 4% 59 x 10-% UVB. During—0-

irradiation, the cages were rotated below the lights
Tiesé @t @8mbhRra¥Aihe ahti Y dnimARE) AkvRY o meggs? ISB%IRF&HCF in vivo.
different positions. Either tést cohpound (0. of a
20mM sol ution) or vehicle (propyl ene glycol

ARTRINPL MAMATORY ACTIVITY IN MURINE MODEL OF THE UV
IRRADIATION-INDUCED SKIN OEDEMA

Acute exposure of mammalian skin to UV irradiation causes an inflammatory reaction
manifested by erythema and oedema. This reaction is mediated in part by pro-inflammatory
prostaglandins (PGD,, PGE,, PGF,, and possibly PGI,) and leucotrienes, as well as the
generation of reactive free radicals and reactive oxygen species (Sondergaard et al. 1985;
Gonzalez and Pathak 1996; Widyarini et al. 2001).

Groups of 4-5 female Skh:hr-1 albino mice were irradiated with 1 x 3 MEdD (minimal
edematous dose) of solar simulated UV radiation (SSUV). Solar-simulated ultraviolet
radiation (SSUV) was provided by a planar bank of 6 UVA tube (Hitachi 40W F40T 10/BL,
black light) and one UVB tube (Philips TL 40W/12RS) with radiation filtered through a sheet
of 0.125 mm cellulose acetate (Eastman Chemical Products, Kingport, Tenn, USA) to give
2.96 x 10-4W/cm2 UVA and 1.59 x 10-5W/cm2 UVB. During irradiation, the cages were

rotated below the lights to reduce the variation in radiation intensity in different positions.

Either test compound (0.2ml of a 20uM solution) or vehicle (propylene glycol /ethanol/water
1:2:1) was applied to the irradiated dorsal skin at 30 min, 2h and 4h post-irradiation. Dorsal
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1:2:1) was applied to the irradiated dorsal skin at 30
mn, 2h and 4h post-irradi ation. Dorsal skin fold

worr@suoenent s were made with a spring m cronmet BCT/AUR@E/000407

to and at 24hr and 48h post-UV exposure. The

di fference in skin thickness pre- and post-exposure to
UVR was cal cul ated for each nouse, and the differences
exam ned between test compound and vehicle contro

wer e anal ysed using an unpaired two-tailed t test.
Skin fold thickening was evi deng.at 24hrs post-UV
irradi ati on and peaked at 48hrs, the last tinme point
nmeasur ed. Even though test conmpounds mere applied only

O e BERPES il B VR PR Mefo BT to and ot 24t and 4sh
PRETW exgdtice. Mgt differehbe i® @Hﬁomﬁtd@les@eple agtl i post-bxposure to UVR was
reduci ng UV-induced inflanmation, as highlighted in

qakalated 0é§a<ah@og$eaah@ tlts%edlﬂ“wenq%pﬁwneédﬁweﬁt@%ttqoawosnd and vehicle

?ﬁ% to reduce

%blfrl ucgggﬂgé Wﬁ@%ﬁg%npoungggg%& gnificantly

i nhibited skin oedema at both time points. Conmpounds 1

Skinl faldghigherfing awas Ieyidenhatb24lmsjpeﬂt -UNS liradiaticibarel BeakTthet 48hrs, the last
haneln dor fold thickness at .

B PO g e chiven todugt? 65t piinBEdER S aPHET Aply, trsestimes post-UV

ittafliafi6N, 280 ‘él@s@@%%n@%@%ﬁs prlor 10 the Fiest tsk Gl folPmesMdrement, most of
vnean D, 0.01mm' v6eh, cle Vehicle 78

23
aprODeIds Ware 3(20’6:!:1‘1 tedosing L&Mg@@lnﬂaggnat@zp, 52 h;tghhghted in the tables

%ldflg%ﬁ’aggwund 3a 32 18 p =0.0023 Conpound 3b 56 14

Topical administration of all compounds demonstrated a tendency to reduce UV-induced
inflammation. Compound 3a significantly inhibited skin oedema at both time points.

Compounds 1 and 2 significantly inhibited at 48hrs.

Table 3. The change in dorsal skin fold thickness at 24hrs post-irradiation

difference between

Increase in skin thickness
test group and

Compound

(mean £ SD, x 0.01mm) vehicle
Vehicle 78 £23 -
Compound 1 54 +£20 p=0.0579
Compound 2 68 +24 p=0.4275
Compound 3a 32+18 p=0.0023
Compound 3b 56+ 14 p=0.0671
Compound 4 63 +£22 p=0.2407

Table 4. The change in dorsal skin fold thickness at 48hrs post-irradiation

Increase in skin thickness 9 .Lcrence between

Compound (mean & SD, x 0.01mm) test group and
vehicle
Vehicle 147 + 37 -
Compound 1 91 £7.6 p=0.0041

Compound 2 105+ 22 p=0.0299
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Compound 4 63 22 p =0.2407 Table 4. The change in
dorsal skin fold thickness at 48hrs post-irradiation t
W0 2006/108212 , di fference between I ncrease in skiPCT/AU2006/000407
t hi ckness , , Conpl ound (nean , SDr , x On.Onlnmm)
testvgé&erh, oi . ucpl eand Vehicle 147 37 - Conpound 1 9
1 7.6 P = 0.0041 Conmpound 2 105 22 P 0.0299Conpound
3a 69 24 = 0.0011 Conpound 3b 113 25 p = 0.0746
Compound 4 145 11 p = 0.9055 These results clearly
denonstrate the anti-inflamatpry activity of
Conpounds 1, 2 and 3a. Even though they were
adm ni st ered topically and within a short interval

after th n of infl on, their eff

wer e Stl@h@ 1%:[3 up to 48 :;,2 ater. L_e&bé“
ANTI - | NF "Rf%ACTI VI TY F% RAT Al R P(ﬂd—%%g?AY
An al ternafR€"assay used t dHedsure anti-infia ory

efficacy is the air uch, model which, invagl ves the
Thesp éf’a?fﬂé%cl%br&m%ra@st%? Aptéintiommatory agtvity 1 SomREuMS 1o grnd 3a. Bven

thehigh' Me§ ore! QoMARIsEAD lopiclily Rid tdwﬂmh ¥ GRROUMBrvhINjaR&! theNinduction of
of an 1 nfl anpat ory mJl us ( oy et al. 1998). Air

infamEaken. el aticss ‘%"é%ls%fr?"tcﬁét Wde %[\’i “f emal e Dark
Agouti rats, approximtely 7 weeks of age. To pronote
the formation of a cellular nmenbrane lining the inside
of each pouch, the pouches were maintai ned by
re-inflating on days 2 and 5 after the initia
injection of air. On re-inflation, the pouch was first
defl ated to ensure the needl e was positioned
correctly, before being re-inflated with 2 niL of
sterile air. Using this protocol, the pouches remai ned

ANYILRHAYA MMATORY ACTIVITY IN THE RAT AIR POUCH ASSAY

An alternative assay used to measure anti-inflammatory efficacy is the air pouch model which
involves the repeated subcutaneous injection of air into the dorsum of rats followed 24h later

by the intrapouch injection of an inflammatory stimulus (Gilroy et al. 1998).

Air pouches were raised on the dorsum of female Dark Agouti rats, approximately 7 weeks of
age. To promote the formation of a cellular membrane lining the inside of each pouch, the
pouches were maintained by re-inflating on days 2 and 5 after the initial injection of air. On
re-inflation, the pouch was first deflated to ensure the needle was positioned correctly, before
being re-inflated with 2 mL of sterile air. Using this protocol, the pouches remained inflated
until use on day 7, when they were injected with 0.5 ml of either test compound at 100uM or
vehicle control. After 15min, air pouches were injected with serum-treated zymozan (STZ -
500ug). Lavage of the air pouch (4 x 2ml lavages) was performed at 4h and leucocytes
counted, after which the rats were killed, the air pouch excised and processed in formalin for
histology. The sections were blinded to the person counting. Using a graticule with 100
squares and the 40x objective, the number of polymorphs were counted in the pouch lining at
10 different and non-adjacent sites. Group sizes were 5-6 rats. Data were analysed for

statistical significance within each experiment and using an unpaired £ test.
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until use on day 7, when they were injected with 0.5
m of either test conpound at | OOrM or vehicle

w@ombnaed212 After 15min, air pouches were injectdr/w2de6/000407

serumtreated zynozan (STZ - 500ny). Lavage of the air
pouch (4 x 2m | avages) was perfornmed at 4h and

| eucocytes counted, after which the rats were kill ed,
the air pouch excised and processed in formalin for

hi st ol ogy. The sections were blinded to the person
counting. Using a graticule wigl_100 squares and the
40x obj ective, the nunber of pol ynorphs were counted
in the pouch Iining at 10 di fferent and non-adj acent
sites. Goup sizes were 5-6 rats. Data were anal ysed
for statistical significance within each experinent
Targtnersl, rtgerarwamgmcmeiamte b@meen theglovre sepiarate n@awrwagf the extent of the
lg_ﬁncordanc arat.e neas

en

PEREI S ot RSt I IR r e TR i B0 Gorphs in tssue
&&%@waﬁ&e'\ﬂas| AYABGhcbidahéek Bédiet® thenroPisadufest fof Sieceffects of the test
sections). There was al so concordance between the two
qeepoundss whinh stisagthensibe saliditndfeaetedata sdnmpounds, whi ch
strengthens the validity of each data set. Mbst
conpounds tested denonstrated anti-inflammatory
M6t aonipounds tdstelll dpinseatd anti-iafldmmatwpo actiidtye x se ritnM application, all

Compounds 1 and 3a si n| ficantl l.fppr essed the

C@rnnoeu%wa@tscmmwés apdge S?gnefycant CamRmBested %ieaﬁﬁleuwcytes n
e [

i b T -

seatfiansi nf | anmed rat air pouches Leucocytes in | avage
fluid Polynorphs in tissue sections (X1 O7) (per 100
squares) 1.00 0.38 23.4 8.8 Conpound 4 2.23 1.08

34 Tablels. Effect of instilling test compounds into inflammed rat air pouches

Leucocytes in lavage fluid  Polymorphs in tissue sections

(x 107 (per 100 squares)
0.89 + 0.42. 31.0+7.25
Compound 1 0.87 + 0.28 31.1+10.9
Vehicle
p=0.9181 p=0.9921
0.68 +0.36 14.34-5.7
Compound 2 1.41£0.25 28.9+6.6
Vehicle? b
p=0.002 p=0.002
047+0.4 17.9+14.2
Compound 3a 172+ 1.3 27.0+17.9
Vehicle
p=0.1124 p=0.2196
0.66 +0.23 ND
Compound 3b 1.22 +0.41
Vehicle
p=0.0156
1.00%+0.38 23.4+8.8
Compound 4
2.23+1.08 349+ 14.6
Vehicle .
p=0.025 p=0.13; p=0.065 (1-tailed)

*Control was DMSO / PBS, the vehicle for the test compounds. The ratio of DMSO/PBS was 1:100.
Sunpaired t-test; 2-tailed unless otherwise indicated
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Vehicle p = 0.025 0.13; = 0.065 (l-tailed) "Contro
was DMSO / PBS, the vehicle for the test conpounds.
wab@enes2i1d of DVSQ PBS was 1:100. bunpaired t-PEBFADT2006/000407
2-tailed unless otherw se indicatedThese results
clearly denonstrate the anti-inflammtory activity of
Conpounds 2, 3a, 3b and 4 in vivo. ANTI-I NFLAMVATORY
ACTIVITY I N THE MJURINE MODEL OF DSS-1 NDUCED COLITI S
Met hods Fenmal e BALB/c mce, 6-7 weeks old, were housed
for a mnimum of one week befogg._any experlnental wor k
began. To induce colitis, dextran sul phate sodi um ( DSS
- nol ecul ar wei ght 40kD, TdB Consul tancy AB, Uppsal a,

weden (Die n et al. 1994), was adm ni d fre
B4 o QRS eE E-Ho TRy BY b oBIiidp 2 32, 3b and
&ind¥pf or 5 days (Ckayasu et al. 1990), after which

wat er al one was given. This regine induced mld
colitis, evidenced by diarrhoea and rectal bl eeding,

mﬂ-ﬁeFEM\tMﬁoﬂv ACTRATSCIN THE MURENE MODEL OF DSS-INDUCED
reduction in the length of the colon. Hi stologically,

GCOLERIS i nfl ammati on was evi denced by ul cerati on and
an infiltration of neutrophils into the nucosa, which
was al so scored. The system c effect of the colitis

Methods wei ght | oss, which was also nonitored. Results

Fehhafe BALBES nfie, X PGk REBIIS welf Rousad oA Slihidtun®Bf Ohe week before any
ei t her Compound 1, Cbnpound 2, Conpound 3a, Conpound

sspergertnpodin oz dGuaaitce slobfis.cdextenaspiphato sodium (DSS - molecular
PR O PSR . P SO RIS 3 1099, s
administered fresh daily in the drinking water at a concentration of 4.5 - 5% for 5 days
(Okayasu et al. 1990), after which water alone was given. This regime induced mild colitis,
evidenced by diarthoea and rectal bleeding, the severity of which was scored, as well as a
reduction in the length of the colon. Histologically, colonic inflammation was evidenced by
ulceration and an infiltration of neutrophils into the mucosa, which was also scored. The

systemic effect of the colitis causes weight loss, which was also monitored.

Results

In a series of experiments, oral administration of either Compound 1, Compound 2,
Compound 3a, Compound 3b or Compound 4 reduced colonic inflammation. Importantly, the
dose rate at which these compounds were active was relatively low — 1.0 -1.25mg/kg, given

as a single oral dose per day.

Experiment 1
Either vehicle (PEG 400:PBS 1:1) Compounds 1 or 4 were administered at a dose rate of

Img/kg throughout the experiment until the mice were killed at day 17. Both compounds
decreased colitis. In this assay, Compound 1 offered the better anti-inflammatory activity

(based on a reduction in colonic ulceration, a delay in the onset of clinical signs, a reduction
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as a single oral dose per day. Experiment 1 Either
vehi cl e (PEG 400: PBS 1:1) Conpounds 1 or 4 were
wa@dimonoiered at a dose rate of | ng/ kg throughpCt/AUR®6/000407
experinment until the mce were killed at day 17. Both
conpounds decreased colitis. In this assay, Conpound 1
offered the better anti-inflammtory activity (based
on a reduction in colonic ulceration, a delay in the
onset of clinical signs, a reductionin the clinica
score, a reduction in the occuggence and severity of
clinical signs, reduced body weight | oss and reduced
time to recovery) than Conpound 2. The nean hi st ol ogy

R SR, BIRAENR 17 nsSHEREL 00 GAP B i s rechocd body
vl gt Sk laf@bddicdd @Mk fd fRBYer{Pthan Cofipdbid 2.ess ul ceration
of "the colonic epitheliumiromthose mce given
Compound 1 conpared with those given vehicle al one.

he col.oni¢ i nfl ' ' C 2 i.00- . .
TES e kTIPS 4B 19500 BEice e it

oahded 4y 4. ﬁﬂierdigﬁmtseatisﬁ@il’lgf dienifivdnti€pced.0hgS)aless ulceration of the

reduction .in this shorfening. There s a trend, . .
cplonisr epitheHumfsems fhoser giee iectnt-e@pPgiRFe h © Bt thqse given vehicle
922) or Conpound 4 (p =0.0542) to be |onger than
ose fromthe mce given vehicle alone. See Fig. 6.
The clinical signs appeared in several mice in the
195 i InGh, Moot ' f th d
S5 A5 HERHAR, Sl g N ) AR of o coon,
tHys [rogotet condertdiily teioagentsamgbtuibaevidencet by @ rddiciipadn this shortening.

e SRS S Sl et e TR CORBAH § o - 01922 o

OWSpctind 3l (bi=CR0442y té B¥RIngéithan fhoSd FrofNHe ice SvBifdehicle alone. See Fig.
respectively) than that of the group given vehicle

Gal one. These results suggest that both

a

The clinical signs appeared in several mice in the groups given vehicle at day 5, but were not
evident until day 6 in the groups given either Compounds 1 and 4, suggesting that those
compounds may have delayed the onset of colitis. By day 11, the mean clinical score for the
groups given either Compounds 1 and 4 was significantly lower (p = 0.017 and p = 0.043
respectively) than that of the group given vehicle alone. These results suggest that both

Compounds 1 and 4 were anti-inflammatory. See Fig. 7.

The maximum mean weight loss was only 1% for Compound 4 and 2% for Compound 1 but
5% for the group given vehicle alone. The switch from mean body weight loss to mean body
weight gain for a particular group suggests in part, that resolution of colitis for that group has
occurred. This occurred at day 10 for the group given Compound 1, at day 12 for Compound
4, but not until day 15 for the vehicle. See Fig. 8.

Experiment 2
Either Compounds 1 and 2, at a dose of 1mg/kg or vehicle were administered for 10 days

prior to DSS being added to the drinking water to induce colitis, after which test compound



10

15

20

25

Conpounds 1 and 4 were anti-inflamatory. See Fig. 7.
The maxi mum nmean wei ght |l oss was only 1% for Conpound
wd2@adoR2% f or Conmpound 1 but 5% for the group BCTAN2006/000407
vehi cl e al one. The switch from nean body wei ght | oss
to mean body wei ght gain for a particular group
suggests in part, that resolution of colitis for that
group has occurred. This occurred at day 10 for the
group given Conpound 1, at day 12 for Conpound 4, but
not until day 15 for the vehicie. See Fig. 8.
Experinent 2 Either Conpounds 1 and 2, at a dose of
| mg/ kg or vehicle were adm ni stered for 10 days prior

to DSS bei added .t.0, t he:drd pki.n . i
WD EPpes Rl irunoieh o o Bl Spisk TP KR Jater (day 2
ERM atinewas réduced bfldwth aompohelsitea fiobfledhdy dasesadministered only
| ater (day 23). Inflammation was reduced by both
pdontoduhaet dusipgitsirdighpnt BesFigeY-e admi ni stered only

prior to but not during its induction. See Fig. 9. The

anount and severity of nucosal ulceration was greater
The atnbenteliseveity veamessabuloenatiomwas pettes inythie fviclialet trgated group, but
so.. Wilst there was a trend, there were no
ngy Genificadhytsodi f f erences in colon | ength between either

of the test groups and vehicle. There was a

significant difference between the colon |engths of .
Wikitst tHeceewwhi trindyghaze wote nyi signifipse diffierencsn it palogyleagih fehween either

= 0.0414). Ho er,, 1.he col ons

of e eing o0 ety D% At RieahGFIPE bhecn th golon lngths of
theERte Ryt é10wetcds 8iveh DY%eariorhichd gl@ﬁﬁ P~ 050449 Hdwayer, the colons of
that Conmpound 1 protected against_ the inflammt

. 0
tleef € exppeunsif 1 -DSsed igups Wewe nob Siebipically difarent dp @nﬁhgf.rrg%l?ose of the

One .npuse in the ] te ' Ni ey brv effects of DSS
SIS oSt SRl o S ey s

iR eQtidiSto sBhichauah PeiFigtBLi stical ly significant when

conpared with the vehicletreated

One mouse in the group treated with vehicle died at day 18 whereas no mice died in either of
the treatment groups. Although not statistically significant when compared with the vehicle-
treated group, there was solid evidence of a reduction in the clinical signs of colitis in both

treatment groups. See Fig. 11.

Administration of Compound 2, and to a lesser extent Compound 1 reduced the body weight
loss associated with DSS-induced colonic inflammation. By day 22, the mice receiving
Compound 2 weighed significantly more than those receiving vehicle (p = 0.0291). See Fig.
12.

Experiment 3
Either the cis or the trans isomers of Compound 3 (Compound 3a and 3b respectively) at

1.25mg/kg or vehicle were administered throughout the experiment until the mice were killed

at day 17. Based on the clinical indicators, colonic length and histological changes, dosing



10

15

20

25

group, there was solid evidence of a reduction in the
clinical signs of colitis in both treatnent groups.

w®e@oRg212 11. Admini stration of Compound 2, anpCT/au2006/000407

| esser extent Conpound 1 reduced the body wei ght |oss
associ ated wi th DSS-i nduced colonic inflammtion. By
day 22, the mce receiving Conpound 2 wei ghed
significantly nore than those receiving vehicle (p =
0.0291). See Fig. 12. Experinent 3 Either the cis or
the trans isomers of Conpound g (Conpound 3a and 3b
respectively) at 1,25ng/ kg or vehicle were
adn1anfFr§d t hroughout the experinent until the mce
were killed at day 17. Based n the i ni,c
Wk empad Saebil o IFErgPRe AP 6%bgﬁeé‘éqedc%%%énﬂammatmn and

%@gﬁgg&%gﬁmﬁgﬁpound 3a and to a Iesser ext ent Conpound

reduced colonic inflamation and hastened its

resol ution. Ulceratlon of the posterior colon was not
bserve

gegatin tb@n ggeer' o és:\itg)rt] o%&{& Uiﬂ‘%h(ﬂ?lgg Sy OLCY(\)ABgound 3a and only
119 P,% hik€ glv'eﬁ @fnﬁodﬁh& 8bIHYREver Allterhitoroaebsehe il 8 @ire given vehicle
nmucosal damage for those mce given Cbnpound 3a was

akmg nTle degred of muaesal dpmagefop thgse hign &ivearCampardetfcwas significantly

et O

Ionger (p = 0. 039) t han those fromthe group given

B G Rl U200 S po fAE SRR, SEALRRRY ier < = 0039) than

thdya frob ke gedupt gieen/@énuﬂé geloge.o8¢e Elgr bughout days 8
0.0078), 9 (p = 0.0326), 10 (p = 0.0386), and 11 (p =
0.0252). However, as the colitis began to resolve in

Theendag @b@ﬂe@:ﬂtﬁ@@ﬁo&ﬁ rédefving Comipouiid 3ewensignifimantyekosver than that of the
Vggllckde%fmp ﬁgguégii dars 8 lom C7sS PO LoES 10" E Y Ys86), and 11 (p =
0.0252). However, as the colitis began to resolve in the vehicle-treated mice, that difference
was less evident, and lost statistical significance. However, by the final days of the
experiment, the mean clinical score was again significantly lower for the group receiving
Compound 3a on both days 15 (p = 0.0033) and 16 (p = 0.0016). This suggested Compound

3a exerted an anti-inflammatory effect and hastened the resolution of inflammation.

Similarly, the mean score of the group receiving Compound 3b was significantly lower than
that of the vehicle group throughout days 8 (p = 0.0055), 9 (» = 0.0057) and 11 (p = 0.0252).
The mean clinical score was again significantly lower for the group receiving Compound 3b
on 17 (p = 0.0177). This suggested that oral dosing with Compound 3b also had an anti-

inflammatory effect and hastened the resolution of inflammation. See Fig. 15.

Whilst the trends were clear, there were no statistically significant differences in body weight
change between the groups either isomer of Compound 3 and the group given vehicle. The
maximum mean weight loss was less than 2% for the groups given Compound 3a, whereas it

was nearly 5% for the group given vehicle alone. The switch from mean body weight loss to
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experiment, the nean clinical score was again
significantly |l ower for the group receiving Conpound

w@aooenos2et h days 15 (p = 0.0033) and 16 (p = OPODAG06/000407

Thi s suggested Conpound 3a exerted an
anti-inflamatory effect and hastened the resol ution
of inflammation. Simlarly, the nean score of the
group receiving Conpound 3b was significantly | ower
than that of the vehicle group throughout days 8 (p
=0.0055), 9 (p = 0.0057) and 1i3(p 0.0252). The nean
clinical score was again signi |cantly | ower for the
group receiving Conpound 3b on 17 (p =0.0177). This

n;;g A8y Weieh iR REOTYFIF Bt SHIP R e ddor rapoind Sibut ot ina
HHVQ}natodfl foP fHe VTR SBup.S8& FibJi6. 15. Wi lst the

rends were c ear, there"were no statistically
S|gn|f|cant dlfferences i n body wei ght change between

E&Pgug&gqps ei ther isomer of Conpound 3 and the group

| e. The maxi num nean wei ght | oss was | ess

Cirbaps 3P0rhies (hhe D auies dededesndsoasibu rdih3 &ompoane als llrrtg/kg or vehicle
was nearly 5% for the oup. gi ven vehlclg | one.
thyanghent thesppprimentp afy tilled d grber|ageday 16y A b8 nﬁé‘fe@qﬁemwcd opened

AT A I P SRS v s
faigizne (SSag/milgInvitbogeh) Phreymedrt thenGrud ups snial]rmmrhor@snamd approx1mately

1phmespion Wchlagvautior e Latbik ¢ ATl B kPl Bt pfsgpee or absence of
%d@bﬁ%mﬁ?%hlag%gntgfﬁllﬁg‘ﬁny\ﬁl'bﬁlﬂe@m% (p@f%ﬁ‘@ﬁj and fungizone as above)

washied 1n PBS with pén/strep
6 mm hbwis Csmmrrdtant iwagicoleded centirifiged daid tdredh g -ﬁ@?ﬂa PGE; and TXB;

é gﬂgc %Hgﬂé%%ﬁg%eﬁﬁegg@eﬁ%ﬁﬂ B{'ﬁqg ﬁyﬁl% Q(?aé?an themlcal)

one mell of a 24-well plate either in the presence or
absence of ConA (I /m, Sigma) containing Im
Bmlmnee tirrlans (ipdie/ absensg o4 rutoEaRigSEBHEtER, amsyesymeRof the

-2
1 A 2)?}5131%%1@%%@%@3 %’%@uﬁgﬁﬁlﬁ%g% ﬁéjmagg A £ 88 colons from
mice exposed to DSS tend to produce more inflammatory mediators than healthy, uninflamed

colons (Dieleman et al. 1998; Tomoyose et al. 1998; Morteau et al. 2000; Micallef et al.

2002). In this experiment, where DSS had been ingested, the colons produced significantly
more PGE, at day 9 (p < 0.05) and more TXB, at day 6 (p < 0.05), when compared with the
colons from healthy mice without colitis. There were, however, trends towards the colons of
mice given DSS to produce more PGE, and TXB, throughout the entire experiment,
particularly in the early phase. The effect of Compound 1 at ameliorating these inflammatory
responses was assessed by comparing results from mice given DSS and treated with
Compound 1 with those given DSS and treated with vehicle alone. The colons from the
Compound 1-treated mice tended to produced less PGE; at day 9 and day 13, and less TXB>
at day 6 and day 9 (p <0.05) — see figure 17.

When colons were cultured in the presence of a mitogen, their ability to respond to

inflammatory/mitogenic stimuli was being evaluated. Where DSS had been ingested, the
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in the culture supernatants were neasured in
triplicate by ELI SA (Cayman Chem cal). By culturing
w0 b@eaad2ons i n t he absence of mtogenic stinmul BCT/AT2008/00407
assessnent of the inflanmatory nedi ators being
produced currently can be nmade. The inflamed col ons
frommce exposed to DSS tend to produce nore
i nflammat ory nedi ators than heal thy, uninflaned col ons
(Dieleman et al. 1998; Tonobyose et al. 1998; Morteau
et al. 2000; Mcallef et al. 2Q92). In this
experinment, where DSS had been ingested, the colons
produced significantly nore PGE at day 9 (p <0.05) and

CRF ROy B R O ST St Bk o conn

vmmmpareti e tidge coMBS Hom! RaltEPhRaswithou 60N, BIRR were trends
produce nore PGE2 and TXB t hroughout the entire

t‘éé?%ié? thesHmulated eqlend fem ynipe givee DSSrtp proshuge morq RGE, and TXB,
tlﬁt){@fotm e eﬁﬂf@%@gm%ntabarﬁgﬂaﬂg e gglb% E@%’sﬁp]%}/ Id% 13, there were no

mrat or onses esse

drfmeﬂdes bétlmam l’[ba:lﬂlygmd énfldnfd cdishs] suggtichgwhdt hh@vﬂim%ﬂdmmatlon
i ven DS treated with vehicle alo

o560 B ISR (i FRreeng Alee ot § Bt St hitB - pgpound 1 to
rélfu@gﬂfe%jrésﬁ&ﬁef %ﬁm%th Iﬂ)@)ﬁgs FRARFGD deid. ﬁrgfi‘,\ ]7é ess TXBZ

day 6 and day 9 - See fi
coI ons were cultured in the presence of a mtogen

TheR r@s@@'d@frfoﬁsﬁé?e {Hatig '&ﬁtlllﬁﬂérﬂﬁaht%ﬁn%’és b agi‘reg %@ﬁ&g Gvith Compound 1

stinuli was being eval uated. Were
in} ﬂﬁg eslibtimoti¢lnes prbsblyrdud te BsleSeag at :ittemaaﬁﬂgymmamolﬂ’%thtms by the

%& < 0.05) at day 6 in response to ConA, when
Wi th the col ons from heal thy nice without

colitis. Again, there were trends towards the
stinmul ated colons fromm ce given DSS to produce nore
PGE2 and TXB2 throughout the entire experinent,

RABIOPRIIICTIVENCEN [y phase. By day 13, there were

erences between heal thy and inflamed col ons,

VASPHLATORY ACTIVITACIN THE R AMABRPIC Fange A SRY PSS

had begun to resolve. There was a trend for treatnent
THE HRsodAIRAH Bhalit} 8f test compounds was examined ex vivo using the rat aortic ring

assay. The addition of noradrenaline to the test bath causes the rings to contract, and if that
vasoconstriction is inhibited by a test agent ie it antagonises the effect of noradrenaline, it

suggests that that agent may have vasodilatory anti-hypertensive activity.

Methods
Male Sprague-Dawley rats (250 + 50g) were euthanased with 80% CO, and 20% O,. The

thoracic aorta was excised and quickly mounted in organ-baths as described (Chin-Dusting et
al. 2001). Full concentration-contractile curves were obtained to noradrenaline (0.1nM-
10mM) with and without test compounds delivered at a concentration of Ipg/ml.
Experiments were repeated in » = 5 different rings from 5 different animals. Only one
compound at any one concentration was tested on any one ring from any one animal.
Sigmoidal dose response curves were fitted for the data and the logECs, calculated (Prism 4,

GraphPad Software). The difference in these values between the presence and absence of test
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reduce these responses, although not significantly so.
See figure 18. These results denonstrate that the

w@nineA0s2it ammat ory effect of oral dosing w th EBOIAU2006/000407

1inthe colitis nodelwas probably due to its effect

at attenuating ei cosanoid synthesis by the inflaned

col on. CARDI OPROTECTI VE ACTI VI TY VASODI LATORY ACTIVITY
I N THE RAT ACRTI C RI NG ASSAY The vasodil atory capacity
of test conpounds was exam ned ex vivo using the rat
aortic ring assay. The additionsof noradrenaline to
the test bath causes the rings to contract, and if

t hat vasoconstriction is inhibited by a test agent ie

it ant agoni ses effect of. noradrenalin [ .
coippRns 37 AR Ael oo i vnely REDERUEE Gty S plfects of B-oestrodiol and
Rhicle VRERERRRhMEheA G 'a;ﬁo‘éiftive Med hasvdBdifrol respectively.

Sprague-Dawl ey rats (250 5Qg) were euthanased wi th

80% CO2 and 20% 2. The thoracic aorta was exci sed and

qui ckly mounted in organ-baths as descri bed
Ré&hiew- Dusting et al. 2001). Full

oncent.ratignzcont.ractile curves t.ad . P
GRATPALES 2o 6B Ol i ot ChTpR G Rl Gfhmined intis asay.
Compmass Al 3 LRnettaaily antdbifaeher @htraetilefredpofi® (TbgECso) of the aortic
Experiments were repeated in. n =5 different_ rings
ringdmngradinaling pempdpdaitd velislealepge T@émwdaateat%t there compounds,
. . . e a «
P b e R B P P ol Bl PR PN Betivity s well
Seh&igld®a and the | ogEC50 cal culated (Prism 4, G aphPad
Software). The difference in these val ues between the
presence and absence of testconpound was cal cul at ed
using a two-tailed paired t test. The effects of

- oestrodi o nd vehicl e n xam ned as a
ENF@%&&E@@MW@H@#@@&@@?. vely. Results
Compound 1
Oral toxicity of Compound 1 when administered daily for 11 days was investigated.
Compound 1 in CMC 0.1% as administered at the very high doses of 300mg/kg and the limit

dose of 1000mg/kg to groups of four Sprague Dawley rats (two of each gender). Vehicle was
administered to a third group. See Fig. 20.

The formulation of Compound 1 in CMC 0.1% was stable over a seven day period at both
4°C, 25°C and 40°C. Fresh batches of Compound 1 were supplied after day seven.
Bodyweights were measured immediately before administration, then at day eight and again
at culling on day 12. All rats were observed daily for signs of toxicity throughout the
experimental period. At necropsy, gross examination of the external surface of the body, all
orifices and the thoracic and abdominal cavities and their contents was carried out. Liver,
kidney, adrenals, spleen and gonads were weighed. Terminal haematology, serum

biochemistry and histology of the liver, spleen and bone marrow was done.
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Compounds 1, 2,4, 5 and the isoneric m xture of
Conpound 3 were exanmned in this assay. Conpounds 1
wapaelo®igni fi cantly inhibited the contractil eP€EAD2IUSO00407
(1 ogeC 50) of the aortic ring to noradrenaline
conpared with vehicle alone. These data indicate that
t hese conpounds, in addition to possessing
anti-inflammatory activity, may have cardi ovascul ar
activity as well. See Fig. 19. ABSENCE OF
GASTRO NTESTI NAL TOXICI TY Conpggund 1 Oral toxicity of
Conmpound 1 when adm nistered daily for 11 days was
i nvestigated. Conpound 1 in CMC 0.1% as adm ni stered

t the very.hi .. Of o : ;
e 0o G ittpE of D pr A THEEDRERRRIR By RnERReI disturbance,
welgh® 1ks,ea6dzulipads| ) anaveid adre odes bidod ndpscensied wiicla would  suggest
third group. See Fig. 20. The fornulati on of Conpound
gastiointeynalbleedings st abl e over a seven day period at

both 40C, 250C and 4Q0C. Fresh batches of Conpound 1

were supplied after day seven. Bodywei ghts were

neasured i medi ately before adm nistration, then at
CGépdind® and again at culling on day 12. Al rats

q\geﬁ{?%ﬁg‘g zgt \égrdaflgﬂa i(’lf%r?{)g{i_vs’eh%?% Q’ﬁ%%ﬁ@ﬁ)ﬁ'&ﬁ ?;g'tslijl;obj)gl\?vgg Etdministered via
ggﬁ@g} tf %ﬂn%d}?{xkgkbf goet BF 118/ dazH;"EI?e?@ vRfe hHadPQgy clifbdl signs in either

ces an oracic an dom nal cavities and |
gtdupl and dotlg nteightachanges wert sitilar. These weiké cioegross pathological changes

adrenal s, I d d i ghed. i pal
cHABRt BFTB5Y- EHOIREDP BTGP S GO IRAVAT Vo5 ol 1 A
l'iver, spleen and bone marrow was done. There was no

vi dence, of toxicity of any kind, in particular
(SH%W%‘H estinal disturbance, weight |oss,

T9e28id5teR B eridNABHIR 6f CYrRIundd Fadasly St ash PEGi 400:PBS 1:1 was
woul d suggest gastrointestinal bl eedi ngB
administered to 7 week old female BALB/c mice (n = 8)

y gavage at 20mg/kg daily for 10
days. There was no vehicle control group for comparison. However, all mice maintained body
weight and there was a mean increase in the group over the 10 days of 5% of the starting

weight, which was typical of mice of that age. See Fig. 22.

Compound 4

Compound 4 at Smg/kg (n = 3) or vehicle (» =2, PEG:PBS 1:1) was administered via gavage
to female BALB/c mice for 10 days. There were no adverse clinical signs in either group, and
body weight changes were similar. There were no gross pathological changes evident at

necropsy. Histology of caecum and colon were normal.

These data confirm that the compounds do not cause gastrointestinal toxicity as evidenced by
normal weight gain, absence of clinical signs and absence of histopathological changes in

those animals receiving them over prolonged periods and often at extremely high doses.
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Conpound 2 Conpound 2 at 5ng/kg (n = 3) or vehicle
(PEG 400:PBS 1:1; n = 2) was adm ni stered via gavage
wo eoobaoeie BALB/ ¢ m ce for 10 days. There wer eP@DAU2006/000407
adverse clinical signs in either group, and body
wei ght changes were simlar. There were no gross
pat hol ogi cal changes evi dent at necropsy. Hi stology of
caecum and col on were normal. See Fig. 2 1. Conmpound 3
The di astereoi soneric m xture of Conmpounds 3a and 3b
in PEG 400: PBS 1:1 was adm ni sgpred to 7 week old
femal e BALB/c mce (n = 8) by gavage at 20ng/ kg daily
for 10 days. There was no vehicle control group for

. Lomic SOl vei aht
TSP B O R E o By PHEIB RSN EFRY oo
thtaiyentiorb b dfe altenaivardlsngxterdgt a oohibiintioBsconyBiis@lof or consisting
of m ce of, that age., See Fig. 22. Conpound 4 Conpound
eiﬁe%?alg’dﬁ/s&’& e(lﬂn‘imfg?r igleg§%hicle (n = 2, PEG PBS 1: 1)

was adm ni stered via gavage to female BALB/c mce for

10 days. There were no adverse clinical signs in
The trblerenge dopny guivr Rodin thés gecifichtion és nok raed sshoulldaiot be taken as, an

her re.no grass_pathol ogi c changes evi dent at
oIR8 B I35 7 RetTinn dher B BowEH dOHBH et of the common
gdittea&kndM lge dnfhiefitld bBdndbi@uEOMPOUNds do not cause
gastrointestinal toxicity as evidenced by nornal
wei ght gain, absence of clinical signs and absence of :
LSt | aqi . L.t e animals receivin .
T O B Lo AR B eI SR Rl susceptivte

vinigionsl afé suotifi¢dniene sthen thanhiibset frciMiehllly desEpibesi NPisi 1 be understood
used .in this is to be understood that

cification it
thah e RGO SFF e el uigh vsiatians vl Eodticesins dtha igvention also includes
alf Qﬁgfhgla%té ! f‘éé)cﬁx%b,.s%lﬂgoes?éorﬁra&f)'aﬁﬁa%ﬁﬂ@ RISEA tloh yin&ifcatqd in this

said elements or inte
specification individually or collectively, and any and all combinations of any two or more of

said steps or features.
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The reference to any prior art in this specification
is not, and shoul d not be taken as, an acknow edgnent

w@eooanys2ior m of suggestion that that prior artPEDADIB06/000407

part of the conmon general know edge in the field of
endeavour. Those skilled in the art will appreciate
that the invention described herein is susceptible to
vari ations and nodifications other than those
specifically described. It is to be understood that
the invention includes all suchgvariations and
nodi fications. The invention also includes all of the
steps features, conpositions and conmpounds referred
]%% indicated in this specification individually or

?F@%?lvely, and any and al | conbinations of any two

nore of said steps or features. References Carty,
et al. (2000). "Ridogrel, a dual thronboxane
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an inflammatory di sease, wherein the conpound of
formula (I) is: and salts thereof wherein: RL and R2
wae@oitostependent | y hydroxy, al koxy or acyl oxy, PRBAUS006/000407
hydr oxy, al koxy, alkyl or halo, and X is either =0 or
hydrogen and hydroxy. 2. Use according to Caiml1,
wherein R and R2 are hydroxy. 3. Use according to
Caim1l or 2, wherein R3 is nmethyl, bronmo, chloro or
hydroxy. 4. Use according to any one of clains 1 to 3,
wherein X is =0 and the conpouggls are isoflavan-4-ones
of the fornmula (la): and wherein Ris 5-alkyl, 6-halo
or 8-halo, 5. Use according to claim4, wherein R3 is
(3 et hyl, 6-chloro or 8-brono.6. Use according to any
AISof claims 1 to 3, wherin X is hydr ogen and hydr oxy

12NGksel dt% dE)?dB?)QHH‘ 48 fRf8ld @Phnl tﬁ¥ ﬁf&n&fa@ﬂuﬁe @ff a inB@ich@enifbAthe treatment of
(1b): and wherein R3 is 8-al kyl Lé(iéroxy 7. Use
gy

aadeiaminagry disedsai wheseintheewnpourg Oif £0 thist or
8- hydroxy. 8. Use according to claim1, wherein the
conpound is an 8-substituted isoflavonoid conpound of
the formula (1c): Rud = ©< hereof wherein R and R2
are i ndependently hyg alfkoxy or acyloxy R3 is
hydr oxy, al kyl or haly )

R3

and salts thereof wherein:

R, and R, are independently hydroxy, alkoxy or acyloxy,
R3 is hydroxy, alkoxy, alkyl or halo, and

X is either =0 or hydrogen and hydroxy.

2. Use according to Claim 1, wherein R, and R, are hydroxy.
3. Use according to Claim 1 or 2, wherein R is methyl, bromo, chloro or hydroxy.

4, Use according to any one of claims 1 to 3, wherein X is =O and the compounds are

isoflavan-4-ones of the formula (Ia):

l AN
S (la)
OH
and wherein
Rj3 is 5-alkyl, 6-halo or 8-halo,

5. Use according to claim 4, wherein Rj is 5-methyl, 6-chloro or 8-bromo.
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X is either =0 or hydrogen and hydroxy. 9. Use
according to claim8, wherein R and R2 are hydroxy,

war@eRe8215 hydroxy, nethyl or brono.10. Use acPCr/dinme/000407

to claim1 wherein the compound of fornula (l) is
selected fromconpounds 1 to 5: Za-cis Zb-trans 4 and
phar maceutically acceptable salts thereof. 11. Use
according to any one of clainms 1 to 10, wherein the
inflanmat ory di sease or disorder is selected from
osteoarthritis, inflammatory bé#el disease (ulcerative
colitis and Crohn's disease), ulcerative proctitis,

di stal colitis, autoimmune disorders (SLE5 rheunatoid
6.‘7”&5% hééo?dm @Hﬁﬁ? ghone Qréﬁlhg i1Sh 3, Afiimex a0 ¢ Qﬂo?@ﬁ%ﬁ@ hydroxy and the
I nvol vi ng I'monar’y i nflanmation, cardlova cu
cdmoumttsrase 1snﬂa\tmm-4+glsaxfhlmﬁ)suular(ﬁél s, hypertensi on and
i pid dyscrasias and di sorders associated with
estrogen receptor activation.1l2. Use according to
claim1l, wherei nHde ent is for pain, oedema
and/or erythema assodjat®&d wjth inflammation. 13. Use
according to any one 9 i o 12, whélin the
treatnment of the ingkKammatoery der i s absent

cardi ovascul ar side effect®H i s~c# d‘)gpr otective
and/or is gut protective. 14. Use of t hr onboxane
BN heAse | nhi bitor for the manufacture of a medi canent
for the treatnment of inflammation, including pain
Ridssods &abley] ar 8yfiRyammat i on. 15. Use according to
claim 14, wherein the treatnent is cardi oprotective
and/ or gut protective. 16. A pharnmaceutical agent

7c Aigeracsordhgao cluimp @y ndieiin RO1srBmathyl or Sbgdrody.ng t o any
one of

8. Use according to claim 1, wherein the compound is an 8-substituted isoflavonoid

compound of the formula (Ic):

(Ic)

and salts thereof wherein

R, and R, are independently hydroxy, alkoxy or acyloxy,
R; is hydroxy, alkyl or halo, and

X is either =0 or hydrogen and hydroxy.

9. Use according to claim 8, wherein
R, and R, are hydroxy, and
R3 is hydroxy, methy!l or bromo.



claims 1 to 10 for the treatment of inflammatory
di seases and di sorders or as a thromboxane synthase
w0 ndvchog207 . PCT/AU2006/000407

-55-

10. Use according to claim 1 wherein the compound of formula (I) is selected from

compounds 1 to 5:

5

and pharmaceutically acceptable salts thereof.
10
11. Use according to any one of claims 1 to 10, wherein the inflammatory disease or disorder
is selected from osteoarthritis, inflammatory bowel disease (ulcerative colitis and Crohn's
disease), ulcerative proctitis, distal colitis, autoimmune disorders (SLE, theumatoid arthritis,
glomerulonephritis), asthma and diseases involving pulmonary inflammation, cardiovascular
15 disorders including atherosclerosis, hypertension and lipid dyscrasias and disorders associated

with estrogen receptor activation.
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12. Use according to claim 11, wherein the treatment is for pain, oedema and/or erythema

associated with inflammation.

13. Use according to any one of claims 1 to 12, wherein the treatment of the inflammatory

5 disorder is absent cardiovascular side effects, is cardioprotective and/or is gut protective.

14. Use of a thromboxane synthase inhibitor for the manufacture of a medicament for the

treatment of inflammation, including pain associated with inflammation.

10 15. Use according to claim 14, wherein the treatment is cardioprotective and/or gut

protective.

16. A pharmaceutical agent comprising a compound of formula (I) according to any one of
claims 1 to 10 for the treatment of inflammatory diseases and disorders or as a thromboxane

15 synthase inhibitor.



