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MODALI TIES 5 Field of the Invention The present
i nventi on relates to certain isoflavonoid conmpounds,
ositigns containing sane and the use of
8¢iHEE 2 and/ or conpositions in treatnent, p%%ﬂnoo«oomm
partl cularly for the treatnent of infl armatory
di seases and conditions. Inflammatory conditions
include irritable bowel disease (IBD), for exanple:
ul cerative colitis (UC), ulcerative proctitis, distal
colitis; 10 and/or Crohn's di sease (CD), as well as
ot her hepatoi ntestinal syndrones including primry
scl erosing cholangitis (PSC), primary biliary
cirrhosis (PBC), autoi mune hepatitis (AIH) and
irritable bowel syndrone (1BS). Background of the
invention 15 UC cANTEINFRAMMATORY MODAIATIES er
lining of the |arge bowel (colon and rectun). CD
causes inflammation of the full thickness of the
bowel wall and may involve any part of the digestive
tract fromthe nouth to the anus. CD can cause
5 ré"éﬁ!ﬁ' pEthe IBpemdionohst ructi on, fistul ae, abscess
dseit BPChiDRRSkes 38 c\?ﬁdﬂ) i@flaforlol P cdmpdRmibld, dmpositions containing

rmnl estations such as arthritis. IBD often develo ar%s
b@menﬂ theeusg @& said feompowmls agg/gr 8RYBRASItipYS fyp yeatment, p cularly for the

tﬁﬁm angﬂ%@‘&o}ﬁ)@—égﬁe é.g c%oﬂ@vﬁﬂ%&nﬁg I&ﬁimons include irritable

tion of Anerica estlmates as
mwemsm@@mofor exareple:cugesative gelitipi Qo ylcpiat vey progtitis, dlistal colitis;

10 E%@/H eg@%‘pt&@éﬁ A, BL5P észotﬁélj l&eb%m@c@ﬁh@l ﬁ{dromes including primary

52 eSear oh t o suggest per sons
WistlarokiBp) cholangitis (aPS(I)k phmatyobﬁimyeinmﬁmsmc@B@r) @ammunezgpahtls (AIH)

The,ca BD.i s own. However, both syndrones
W@H’”@BE&’&W"'{W@W hol ogi cal | y- medi at ed” and t he

i nflammatory process is influenced by environnental
and genetic¢ factors. Medical therapy ainms to control

Iﬁf‘*ﬁi"ﬂ&ﬁﬁﬁﬂ@r‘?"%"&ﬂess and is administered for
15 aqic Eﬁlsé‘,nﬂﬂ&ﬁh%rpofdhéﬁﬂéﬁnu@soﬂﬁ lhrgaf’oofvemcslﬁn@ﬂd rectum). CD causes
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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

20 CD. The Crohn’s and Colitis Foundation of America estimates as manj 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.

25 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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and/ or the imune response using anti-inflanmtories

(corticosteroids, amnosalicylates),

I mmunosuppr essi ves, i mmunot herapies or surg

Q&?‘@“’H’fsgﬂreat ment are to induce and then nayq:ﬁ/%qz;{usmomm

rem ssion of disease, mnimsing the side-effects

whi ch acconpany the therapies. Up to 80% of patients

with UC and 35%in those with CD relapse 5 within a

year follow ng the induction of rem ssion (Podol sky,

D. K (2002) "The current future understandi ng of

i nfl ammat ory bowel disease."” Best Practice & Research

in dini cal Gastroenterol ogy 16(6): 933-43).

Aﬂﬁh&h} o? & Hhmbh %:Joﬂe' Rgink hafiR R8It Ries (cortlcostermds,
ou SI gniticant side fects. The " holy gral [

| mldsaugylatesaeirmpmpnr@sxvm n@m@hﬁam@enortwaew é!geeﬁals of treatment

" Wﬁ lmhlce a!ﬁﬁ'tﬁér?'nﬂm{t 1?&89‘3 Q{f (Héei?ea%%ni ?Qﬁh {03 ffects which
tenance thera anmat ory

dacsempai’y thé therapies | Upm 8@% rofi ghtiepfs WﬁsUE@dtﬁ%iﬂd@?se%ﬂh CD relapse

t. S17 "
5 gga.r ef%ng ;t%% 8‘)%{'%%06] egfhre %sﬂ;?r ?«5& D, Ié (2002) "The current
pmn&arundaamﬂilcgsom@ﬂmhmtm bowelstifeRSC) Best m& Research in Clinical

I Lver d s?asefqé)h%gag%h MM%O@? n a“{ut,%ﬁg}éa'}?es are without

a§§ﬂﬁbé1ft Sfdlc Wiffebts. Uﬁie 1mlyP§QI’amdl'BiB€mgt dtﬁelbpllnentdsl thesefore a non-toxic
becone i nf | ammed, 33.24 even

|
cagest Nﬁ“‘@h‘d’l“e&%?’g l‘eﬁégﬁlafl ijease, a yg@S glﬁam;eﬁance therapy for

10 "RIMmERERS bbiwdfischRl TUE Amdrichi J@hﬁa@oﬁ@woe e D8 (12, Supplement
(IBS) 1s part of a spectrumo | Seases known as
Fih8biSdAhl 20 Gastrointestinal Disorders which

i ncl ude di seases such as non-cardi ac chest pain,

non-ul cer dyspepsia, and chronic constipation or
dPeimpttyo biliaryT ivirshosisi RBRe savsgimmune hepatitisc (AFH)s apd yimary sclerosing

V\Eho(?%xg F&ﬁc e chrt cf]ﬁ X Q%tcﬁé% QL e 'aféalllkew {mﬁﬁgsanféﬁmmmune basis to

| OC em cal cause can
15 f ﬂmndxatﬂo@&eaﬁfm ap;tea:smén a@®cited VGt B0 In Bﬁcm@é BIBE, ithe bile ducts

o ont B ) B W3, g AL, e i

IEaﬁliafxﬁaﬁathSseiﬁvéi-@&ﬁwé. worren and 5-19% of nen. The
preval ence is simlar in Caucasians and African
Ameri cans, but appears to be lower in Hi spanics.

Alrtibsuo Boway Sydroraié (IBS)Sis pameof a spectrum of diseases known as Functional

20 Gastrointestinal Disorders which include diseases such as non-cardiac chest pain, non-ulcer

dyspepsia, and chronic constipation or diarthoea. 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.

25 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



5

1¢

15

20

25

reported a | ower preval ence of |IBS anong ol der peopl e,
the present studies do not allowto WO 2006/ 108212
PCT/ AU2006/ 000407 -3 definitely conclude whet her or
not an age disparity exists in IBS. In non-Wstern
8%%3@*@@%” such as Japan, China, India, and AF¢T2U20P¢EEE0407
al so appears to be very common. Accordingly there is a
need for new therapies in the treatnent of
inflanmmati on and related 5 diseases and conditions
and new and i nproved agents and conpounds useful for
sane. Summary of the Invention_Surprisingly the

i nventors have found that conpd&ﬁds of formula (1) R1
OR3// i I\ m 10 X R2 and salts thereof wherein: Rl

o feigrt et Do ot i e ins R TR i Wester counties
ei dublehs faPar) Chid Ih@E Sahd A EicHIBE A3Yappeds RS Jeodithon.

useful in the treatnment of inflammatory di seases and
cardi ovascul ar diseases. Preferably Rl and R2 in

COoARBHINYy @erd RrdThied £bd dew GRIHRETh tHYFEMWnt #Gnflammation and related
Preferagmi/ R3 in conpounds of "formul a ‘gl) represents
enngi

medippses tiophpnsk ne worndHipgiroyrd/agents agd peraprenndgapeful for same.
enbodi nent X is =0 and the conpounds of the invention

are isoflavan-4-ones of the fornmula (la): 25 WO
2Haumaa2aftheverim006/ 000407 -4- HO O

Surprisingly the inventors have found that compounds of formula (1)

Rz

and salts thereof wherein:

R; and R; are independently hydroxy, alkoxy or acyloxy,
Rj 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 R; in compounds of formula (I) represents methyl, bromo, chloro or hydroxy.

In a preferred embodiment X is =0 and the compounds of the invention are isoflavan-4-ones
of the formula (Ia):
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Rg (1a) O 114 OH wherein R3 is 5-alkyl, 6-halo or
8-halo, 5 nore preferably R3 is 5-nethyl, 6-chloro or
8-brono. In another preferred enbodi nent X i s hydrogen

and _hydroxy and the conmpounds of the inventi
i“é‘aﬁ‘r“ﬁ&%ﬁlﬁ-m s of the fornula (Ib): 10 HO O)?(Pﬁ,?{rz%%oomov
OH OH wherein R3 is 8-al kyl or 8-hydroxy, 15 nore
preferably R3 is 8-methyl, or 8-hydroxy. In still

anot her preferred enbodi nent the conmpounds are
8-substituted isoflavonoid conpounds of the formula
(lc): 20 WD 2006/ 108212 PCT/ AU2906/ 000407 -5- RB R O
(lc) XR Tt

'// ®)

OH
wherein
R3  is 5-alkyl, 6-halo or 8-halo,

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):

‘// (1)

OH
wherein
R3 is 8-alkyl or 8-hydroxy,

more preferably
R3 is 8-methyl, or 8-hydroxy.

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

compounds of the formula (Ic):




s
and salts thereof wherein: RL and R2 are independently
hydr oxy, al koxy or acyloxy, 5 R3 is hydroxy, alkyl or
hal o, and X is either =0 or hydrogen and hydr oxy,

nore preferably Rl and R2 are hydroxy, and 10 j
H’WIFQ?E@/?SZHH hyl or bronp. Particularly pref erchggAﬁz%usmomm
i sof | avonoi d conpounds of formula (1) and
pharmaceutically acceptable salts thereof are

selected fromconpounds 1 to 5: Br OH HOt HO O OH OH
OH 152 M HOHO: OHOH OOH 3a-cis 3b-trans 4 WO
2006/ 108212 PCT/ AU2006/ 000407 -6 HO O M@ O OH 5
Accordi ng to another aspect of the present invention
there is provided the use of one or nore conpounds of
formula (1) as an anti-gpflammatory agent or

car di ovascul ar ageﬂ%. 5]The,i nfl ammatory di sorders

i ncl ude pain, oedend g1 '9 ema associated with

i nfl ammati on (Ic)

and salts thereof wherein:

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

X is either =0 or hydrogen and hydroxy,

more preferably
R and Rj are hydroxy, and

10 Rs is hydroxy, methyl or bromo.

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

salts thereof are selected from compounds 1 to 5:

15

3a-cis 3b-trans 4




in general, inflammatory disorders including

osteoarthritis, inflamatory bowel disease
(ulcerative colitis and Crohn's disease), ulcerative
proctitis, distal colitis, autoimune disorders &SHﬁb
r"fﬁ@&??é’t‘?ﬁzb‘z arthritis, glonerulonephritis), asPhHAUHAYI007
di seases involving 10 pul nonary inflanmati on,

cardi ovascul ar di sorders including atheroscl erosis,
hypertension and |ipid dyscrasias and disorders
associated with estrogen receptor activation. That is

the conpounds are useful for t%e treatnent of pain
associated with inflammation. In a preferred

enbodi nent, the treatnment of the inflammuatory

di sorders i s absent carﬁbovascg ar side effects,

cardi oprotective and/ or gBt” protective. 15

According to anot her aspeo he present invention

there is provided the use of alith mhoxane synt hase
inhibitor for the manufactube & a wethggment for the

treatnment of inflammation_ including pain associated

with inflanmmation. PreferaBIy the treatnment is

cardi oprotective and/or gut protective. 20 According

t o, anat her ect of e i nventiof ere |s V|de

| PARREAITD B3RS Aontt of 1S mrabtit vl e e vEleS Hisiiee pBone or more
(| omipoiinds € form@RL(TjRS bn aiiti-inflbmaRToRy Sgant 64 CaRRGRSCU Agent.
dlsorders or as a thronboxane synthase i nhibitor. 25
Throughout this specification and the cl ainms which

f @He%mﬂﬂét&?ﬁﬁo?&rﬁﬂﬂﬁa&é(ﬁaﬂ %@&Uxﬁaea?ld e?}‘tﬂﬁﬁd/\&ﬁ&nat&mlth 1nﬂammat10n
wor d "conpr i Se' nd variations such ngrl ses’

" dBrgsesrals rf@ﬂammﬁﬂory G@omszm@bsdmsgsi@ap@msm %mef@tm@vwei disease
- By tomsk bR | CBhYs tcfi‘s%adej1 ChiSrhNe gfocﬁt@t é’igﬁp cohtls tautounmune

i nt eger oOr step or group o I’'nt eger s st eps

t rsopdery (Wi nrhowmotﬁxyl @ﬂh@ﬁ, Elomenudgnephritis),epstigna gn@ Lﬂ:ﬁeoies involving

o LIABAERS, Sl 5B, OB bR PR, e
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symd thipii dysbrpsihg amdhdiserders pesesiated 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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stimulated wwth LPS. Fig. 2 shows the effect of 10. M
test conmpound on TXB2 synthesis by human nonocytes 10
stinmulated with LPS. Fig. 3 shows the effect of test
conpounds on TXB2 synthesis follow ng the addition of
MOYOHYFI2PGH2 t 0 U937 cells. 15 Fig. 4 shoWs""Eli"f%m‘"’“m00‘“’7
percent inhibition of NFiB pronbter activity in
TNFa-stinmul ated THP-1 nonocyte/ nacrophages. Fig. 5
shows the effect on colonic inflammati on of Conpounds
1 and 4 dosed orally at 1 ng/kg (nmean SEM. 20 Fig. 6
shows the effect on colonic Iength of Conpounds 1 and
4 dosed orally at 1ng/kg (nean’f SEM. Fig. 7 shows
the effect on clinical score of Compounds | and 4

d 2 g ta l¥f&$ rn*gq/{\ll}%%o 8‘9 H‘ltqggségrgs\%%r %hfrg\?é{nfe i%%eggrg or steps but
1 it K‘@ exéihigon & i) Qvier ini‘%eleérfs&@tor gfb ub QF Pidgers or steps.
r

i nfl ammati on of Conpoun I and e-dosed orally at
1 ng/ kg (mean SEM. WO 2006/108212 PCT/ AU2006/ 000407

- BriiéfDesdrfprinVFIhé Pigupdsl €ct on the length of the colon
of Conpounds 1 and pre-dosed orally at 1ng/kg

(meanf SEM. 5 Fig. 11 shows the effect on the

C |F|Q' c %OME %ﬂ@ét ﬁom% o2 cﬂmﬁﬂ.{é{? %inGEzd 3@1 hufnan monocytes

% Fig. 12 s ect on
V\éhgmatffdr‘t} EB% i nduction of colitis of pre d05| ng
Conpounds 1 and 2 orally at Ing/kg for 10 days. 10

Fig. 2 shows the effect of 10uM test compound on TXB; synthesis by human monocytes
stimulated with LPS.

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 NFxB promoter activity in TNFo-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 Img/kg.
Fig. 8 shows the effect on body weight of Compounds 1 and 4 dosed orally at 1mg/kg.

Fig. 9 shows the effect on colonic inflammation of Compounds 1 and 2 pre-dosed orally at
Img/kg (mean + SEM).



Fig. 13 shows the effect on colonic inflammation of
Conpound 3a and 3b dosed orally at 1.25ng/ kg (neanf
SEM. Fig. 14 shows the effect on colonic I ength of
Compound 3a and 3b dosed orally at 1.25ng/kg
ﬁ&?‘mﬁ’?‘?"éu 15 shows the effect on clinical SC%&'ZA‘SB#E&%&MM
Conpound 3a 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 1.25nmg/kg. 20 Fig. 17 shows the
production of PGE2 and TXB2 by colons cultured in the
absence of mtogenic stinmulatign. Fig. 18 shows the
production of PGE2 and TXB2 by "Colons cultured in the
presence of ConA. 25 Fig. 19 shows ‘the percentage
inhibition of the contractile repsonse of
noradrenaline. Fig. 20 shows the body wei ght change in
r 3F1§ o $8Ws MelfretiQnate Rh nlof@odtgondsor antil2 pre-dosed orally at
MD 20061108212 PCT/ AU2006/ 000407 -9 Fig, 21
frecapdBENMRi ght change fol | owi ng ora
adninistration of Conpound 2 at 5ng/ kg/day or
vehicle. 5 Fig. 22 shows the body melght chang
5f oFigohl ﬁlgwt’ﬁrﬁlﬁ effiseti o the climicahscore af GPIPPONRSS g aad 2 pre-dosed orally at
gﬂ@ﬂgds 3a and 3b at 20ng/ kg/day (data sets from
ual mce and nean of group outlined in bold).
Fig. 23 shows the body meight change follow ng ora
atiqn u 581/
veltech S bl R Qe CRTRRY Bt wlgne B EUIKGUABY oPloofte of pre-dosing
t oCdampdumdel andhmghy atclnag/keg fon dl0 Baxsnched chal n sat ur at ed
al kyl groups of | to 6 carbon atons, such as methyl,
104 et hyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
Fig. 13 shows the effect on colonic inflammation of Compound 3a and 3b dosed orally at

1.25mg/kg (mean + SEM).

Fig. 14 shows the effect on colonic length of Compound 3a and 3b dosed orally at 1.25mg/kg
15 (mean+ SEM).

Fig. 15 shows the effect on clinical score of Compound 3a and 3b dosed orally at 1.25mg/kg.

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

20
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,
25

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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15 tertiary butyl, pentyl and the like. The al kyl
group nore preferably contains from1l to 4 carbon
atons, especially nethyl, ethyl, propyl or isopropyl.

The conpounds of the invention include all sa
'ﬁoﬁgmggﬁﬁﬁltlon salts, anionic salts and é“&UﬂM& 0407
zwitterionic salts, and in particular include
pharmaceutical ly acceptable salts as would be 20
known to those skilled in the art. The term
"pharmaceutically acceptable salt” refers to an
organi c or inorganic noiety thag carries a charge and
that can be administered in assoCiation wth a
pharmaceuti cal agent, for exanple, as a counter-cation
or counter-anion in a salt. Pharmaceutically
acceptable cations are known to those of skilled in
t gy it sho%dthb Yol ighe ehariefolleWinki dFhll finihi3tra@ai offCompound 2 at
potassium cal ci um zinc and quaternary am ne.

Piemefieedaor ¥eliely 25 acceptabl e anions are known to
those of skill in the art, and include but are not
limted to chloride, acetate tosylate, citrate,

biFigr Boisheves shed bedyr Iwsiekt hars folew g P@hlaﬁvn%@@a% 4| % mixture of
S %o&nﬁaohﬂtfsl dgd Mﬁ%%&gsﬁﬁﬁl seRGfdnh diR@EP nREE and mean of group

aspart en20|c honic, citric,
ciontiaed in badd)hanesul phoni c, furrarl c, gI utam c,

glutaric, WD 2006/ 108212 PCT/ AU2006/ 000407 - 10

gl uconi ¢, hydrochloric, hydrobromc, lactic, naleic,

Mifig.c23 seiWsathe oty veight ,chasgehfollowing orhly skhrinistratixint hb Compound 4 at

ht hal enes honi ¢, napht'hal enedi sul phoni c,
nM$%ﬁéa@?§ oleic, oxalic, oxaloacetic,
phosphori c, pyrUV|c par a-t ol uenesul phonic, tartaric,

trifluoroacetic, triphenylacetic, tricarballylic,
sé?‘i‘%‘%dl’xlﬁsc‘é‘m'%url c, sul phamic, sul phanilic and

SUPKd ik aHtSl id taken %ﬁc]ﬁ@é .ﬂim%hh alidiiﬁﬁ‘{ﬂaﬁrhﬁbﬁéd Shahicsaapitadhley] groups of
derivative” or "prodrug" ﬂ&s to a derlvailve of,

adt o8 BERp IS, 1M o3 IREYAARHA: SFOPXh I3PreRyly Py, isobli5, sco-butyl,
qgt‘t &érelﬁftyl' ﬁe ﬁ%ﬁl the ke, pr’[@;\é'ﬂgﬂ‘%r&ipﬁﬁﬁﬂdp{'ei@fably contains from 1 to 4
ir

arent comnpoun metabolite, or that
embgma@nac@spwn@l ethd) sthelneropyler ifgerylor  exanpl e
phosphat e derivatives and sul phonate derivati ves.
Thus, derivatives include 10 solvates,
pHEhervemponrids af thy imentionsindydealbsaltsrsoch wpsidnddition spits anionic salts and

iThe g@fmgclr ?a?tg,e?nl% Vl téé\gtg@lla\?\: cﬁ&c?e Mﬁ%ﬁuéaﬂy%&p%leagaﬁ@ 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 essociation
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,



physi ol ogi cal |y cl eavabl e | eavi ng groups that can be
cleaved in vivo to provide the conpounds of the
invention or their active noiety. The | eaving groups

ncl ude acyl, 15 phosphate, sulfate, sulf
%%Z%F’é?sé’rzabl y are nono-, di- and per-acyl BEFAG0asi000407

oxXy-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 conmpounds of the invention are readily
cl eavabl e to the correspondi ng dr oxy substituted
conpounds. 20 The invention also provides a
phar maceut i cal conposition conprising a conpound of
st on ceuti cal

formul a d. at har . )
L g g RPrE R e ash p mRBRe dees fpelianesalsbigrip, naphthote,
Orhyidfbxihephtidy ﬁq&ﬂidl@leﬁﬂplﬂnﬁ?ﬂaﬂ)ﬁfm&dlsﬂﬂ{onw( angttaleneacrylic, oleic,

for the treatpent of nf |l anat ory ease
(I°§E})‘° p}fﬂloagcktgfr&}@sphwle,e pg{qm&g Rgaq-; qege 1?10, ?artanc trifluoroacetic,

ul tﬁﬁlﬁeﬁ&layéilc;)ﬁ'i@%hﬂﬂﬁ sahgjlﬁ:t AMipteab) sillphmnﬁ:ngflﬂ{an@b@ﬂd‘ sifecinic acid.

di sease as well as other intestinal syndr ones
3incl udi ng 25 primary sclerosing cholangitis (PSC),

pr’f‘HEB(E%‘l atrfdcéu aflff %E%Ti%bl@ ReiYativay %PW%DJ&E?@H 4 B&ivative of the

(Al'H) |rr|ta syndr one
2@@6Ve1mp2nd>¢fat m@mmu to ﬂmremnenthe canghlea{tprayiding directly or

trreméc?]ireggﬁ/’,(l) t%tﬁ ?ﬂlﬁr%rﬁ r&oﬁlﬁgiﬁ{dad?trhéﬂﬂol‘ tel b ﬂ’maigég)h”s %E'tﬁjﬁ{} its@1f and includes for

great er Such
paenmmplﬂl ahdsyhz@@%pwlvt:g/ and spdptioahte yd@ﬁ%mr i t’lihus f derivatives include
S, asses HPLC S. The invention
10 al)%g;%g)g('t@ ot mélﬁ‘g?%ggﬁsmgftpnﬁggé%oﬁh v?/ohkgonpounds of
formula (1) in the various aspects of the invention

e L
S iHhgsibiogieaINs cldaﬁtl:ﬂ@d&‘vﬁﬁ' Pé [tBITUGHRU bar cledvad rBVEWOUS provide the
SO BRI SE dhe el ord %Sétiyg&l@etyn 8 Ip e Brphis may imclude acyl,
15 | huéphb! Qﬁlﬁa)ce Fufibhaid, @adprkﬁﬁabgahxe(maﬁd Udi-"hdORrEBY1, oxy-substituted

buccal , subllngual and |ntraocularg adm ni strati on.

THFEmpEands, whete A9 T BeReOTiAY PERISEh BYdTpoh Sroyps aseaprgiested by an acyl

t rh%lﬁnoﬁl‘éfé'éﬂ?ﬁ afR Bt lopRfd qr}?]feﬁllsl £510x§ Ghitigmd com%unds of the invention
fations may conveni en be“presented in unit

d @s@gedlfycnimvabia tonthy c@reesmndpmfgdrop;y suhstituted compounds.

.20 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

25 primary sclerosing cholangitis (PSC), primary biliary cirrhosis (PBC), autoimmune hepatitis
(AIH) and irritable bowel syndrome (IBS).




of the methods well known in the art of pharmacy. Al
nmet hods i nclude the step of bringing 15 the active

i ngredient into association with the carrier which
constitutes one or nore accessor i ngr edi ent I
R e £ or mul ati ons are pre%aredgby un|f§¢ﬂﬁeﬂgﬂ%m“”
intimately bringing into association the active
ingredient with liquid carrier or finely divided solid
carriers or both and then, if necessary, shaping the
product into the desired formul ation. 20 Fornul ati ons
of the present invention SU|tabhg for ora

adm ni stration may be presented as discrete units
such as capsul es such as gel atine or HPMC capsul es,

cachets or ets..,each con n|n I term .

i ot REiscaPpUEon gr PR g is Bt S 8% pusiy or greater
gr sioH |a§95%i}3$1nﬂj pérdictlhilP B3 B pud ugreeiaﬂy O9%i puridy) facksanke as assessed
l'iquid or non-aqueous liquid; or as an oil-in-water

| i BUiELe %ﬁ%n or a water-in-oil liquid enmulsion, The
active ingredient may al so be 25 presented as a
paste. . When conpounds of fornula (1) are formula

SasTheipetion alsp extendsip pmpleging ghisati fto PmPqudsef fafr@&a (I) in the various
W ésﬁec@é‘cﬁ‘tﬂém%{tﬁplﬂ%hﬁ&?ﬁéx‘émcm 'y acceptable carrier

such as starch, [actose m crocrystalline cellul ose,
silicon dioxide and/or a cyclic oligosaccaride such as

/ QO . .
Sobepiehdal ofyelon Wiliede Bhk AEIR0] RIDOR. paldhtorl (inoluding
na:g:baﬂmmlst emradelmahn ditmamusetler, uintragereas atml  Btraartitile), inhalation
wcy@% gﬁés'(e[‘ thtcxlreﬁefoﬁ%p?%C' O%aexér 2 g)%ﬁﬂﬁé’:%'o?qﬁ&i&ﬂa&s) rectal and
2- hptdalo@m&ﬁdﬂyg déﬁaed:,yblhcnﬁilemtlblingual and intraocular) administration. The most

|, od d .- . .
£ S SRACRYY RS RPR o arirgate [ SHRINL R disorasgsf tho rcipient. The
pr %ﬁﬁﬁl@ﬁﬁn‘ﬂ nid?&:oﬁWiﬁdﬁﬁ? ¥t bieSerité in ugllt dosage form and may be prepared by any
pyohaB PR wrl Ercvitoth s At of Bosrmatya AL migods GieHig s sep of bringing

15 rml!h@ a@he %ﬁ&ﬁéﬁt ikd aésB&E@&ﬂ With the chrPiEPHARA 06nstiffdsaing oﬁﬁﬁére accessory
be prepared by coqﬁre55|n in a suitable pmachine t

ac'PEKF‘éleFtﬁg i gpragal Bus 31 Rrapared Sy rindfgeply 2pd anﬂmately bringing
ssddlatifh lélcﬁv% mgl%i'emlﬂ{ Noquid E:(agﬂerv&rtﬁlﬂel? diRidadBlid carriers or both

ri cant SUC as nma esl um st earate or crum
st @drtbmmf nggeasary, dhapirgtbe product dnfe theegsired formulation.

20 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-0il liquid emulsion. The active ingredient may also be

25 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.



active/ di spersing agent. Mul ded tablets my be nmade
by noul ding a m xture of the powdered conpound

noi stened with an inert liquid diluent, in a suitable
nmachi ne. The 15 tablets nay optionally be coat for
e‘%%ﬁ??ﬁ’é?szﬁth an enteric coating and may be f%‘s PApuypoa07
so as to provide slow or controlled rel ease of the

active ingredient therein. Fornulations for parentera

adm ni stration include agueous and non-aqueous sterile
injection solutions which may contain anti-oxi dants,

buf fers, bacteriostats and sol utes which render the

20 formul ation isotonic with th& bl ood of the intended
reci pi ent and whi ch nmay include suspendi ng agents and

thi ckening agents. Preferably a parenteral fornulatio .
WA e eRts Fagp metads Heythadle BRH o mogient i Heasle sior calofum
hyga@tey pr opyl - (3-cycl odextrin. The fornul ati ons may be
presented in unit-dose or multi-dose containers, for

exanpl e seal ed anpoules and vials, and may be stored

| Rufad]é @AEddtriR dnbildo Btﬁykloaéﬁx)in,_‘??-ﬁfﬂlédeﬁﬁ‘in[ §Cbytlolidrin, demethyl-p-
only the addition of the 25 sterile liquid carrier,

5 f @ycledextrin, @-hydtoxyrthydrB-cusladexitipy 2-hmoumrepi-cyslpdarding Sdiygroxypropyl-
Pral. S e LR nj ec a i
sgs%glr?g%gﬁg ar?gyﬁﬁe preBa?egM rtg{r?f{ stfédro?{eﬁrg%v\k%g?g@e Bftlodendtrin is
ghadrokwopd-ayalotextdn.of t he kind previously descri bed.

WO 20061108212 PCT/ AU2006/ 000407 -13 Dry powder

conpositions for topical delivery to the lung by
i Mablewtmayrberpspardddyy expmeskion obmouldingseptiopally with apsen reere accessory

o PSRt 05 kPl SRR Rt g | SR machine e
i abitedhgrodientis # fitt-Abeing oo sathal h powdgengraatley, optiatally mixed with a

a.powder, mi x for inhalation of the pne or re .
o OHSET THhecaRt Supl a5 FRAETESTIIN, Staprmte o7 Aot FIERiey figflfiluent or a surface
b aseve{disersirfy agenhs IMoEadd bl mﬁl B hpde W’ metklingha mixture of the

Use of lactose is preferred. Each, capsule or . .
c RPYHFIEY SOmBIIgREisEned Wit finaioert b 8 uesh Jn B fjtale machine. The

15 t REbIGPARP UPbnhIly HRIEGAtdd for eRBAPIONAL 3h driferfeWERNinEAnddiky be formulated
wi t h anot her therapeutically ‘active ingredient.

Alse &% Wre¥ide slow pheontreledyislente of theastipoingtedicat themein.
i nvention may be presented w thout excipients.

Packagi ng of the fornulation nmay be for unit dose or
mElotrulgtinne foreparantargl admdnistration include aqueous and non-aqueous sterile injection

solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which render the
20 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
25 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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25

Spray conpositions for topical delivery to the |lung by
i nhal ation may, for exanple be fornulated as aqueous
sol uti ons or suspensions or as aerosols suspensions or
solutions delivered frompressurised packs, such as a
PP 2P8/48Ase i nhal er, with the use of a suitaht &AU2006/000407
i quefied propellant. Suitable propellants include a
fl uorocarbon or a hydrogen-containing 15

chl orof | uorocarbon or m xtures thereof, particularly
hydr of | uor oal kanes, e.g. dichlorodifl uoronethane,
trichl orofl uoronethane, dichlo[géetra-fluoroethane,
especially 1,1,1,2-tetrafl uoroet hane,

1 1,1,2,3,3, 3- heptafluoro-n propane or a mxture

reof Car bon. ide ot her jtabl e ma
L B s R aiignt o il Getbiety e b B SyrBEof R, for example, be
Meptedfited €1 Cdapsudédt addr eLtridges 1Bl forPéxamiphd ggaataﬁnbalbnisters of for example

STt ke gn B o ruor Emifptont pealy contein

C O SO W@ Infix F6r MhAlaN of the Ofé bF msﬁaﬂco:ﬁpwﬂaa S the m@emdd and a suitable
generally be retained in a cani sterﬁﬂﬁ& an al um ni
t

Sc dmvgd@élasse deapderpubstancelsucky a5 (astoseor Pes ﬂ@laetapvé)preferred Each
P!‘;dlé Bxeéiarﬁqﬁ%/enﬂ{/‘ gfetdiR cahtal WA 0 Bm@ of the compound formula (I)

hpi ece dicanments for admnistration by
| mmlpaql yoin egethinatipn yitheanethar therapeusiceli apivetingrpdien; zblternatively, the

br orﬂ@%u&f)& o Ridfslolf fleSn ﬁ&i{n%bé Piagdy ra&o‘;.{‘&%iﬂé%‘?s. Packaging of

em i s usua prefe
Pathe farmpkatibmumay he ﬁ)rmdovbmwltbdmealpb\f@ener ally too
| arge when inhaled to reach the small airways. Wen
the excipient is lactose it will typically be present
asSpnay lcemlpdsitivne Sfer topMmb dehverylcw mmllmgtbuadmlﬁ%mfmay, for example be
articles

- 90 d . .
JElR 8 e s Phoiane 3% SWiiSHOPS w85 AHATOH afpegipns or solutons
Z%ﬁb&%ﬂbﬁa W&MQ‘QG{SQMQZ a météreEdbmJinhﬂétQ mgthfthe use of a suitable

Ct aé? (f\ gw&%ﬂ% gtpéelggﬁsﬁ;@ 3‘@8?0%3% QF 2djydrogen-containing

pCﬂhYcﬁer&ﬁﬂmﬂ' yeP!l , mBfurds e rmpem@ﬂ@lyn tHy€roflucroalkanes, e.g.
carrier is an isotonic liquid such al i ne.

AdthlorgdiEuorogieiBne nt tlprofineromsthans, atdh pigiaiiyerogthgns,  especially

CYEL .1 S-terdHhubARARRS AN, 19 3,3 RhepRatRIGR)-fp rc@aﬁé/ 61 9d@xfufd thereof. Carbon
as descri bed abové, 'such as hydroxypropyl

J3-
cyliogdrsnathes suigahle g9s mayalso da upedos arnpsllamu Theserasnl eampysition may be
agf.‘xglg%t ALER fna 9%%%%:1235 Lorltdif? a&Hi’ho ﬁ)%ﬁﬁh&ﬂ EXcipients well known in the

t1ng agent's

anti - oxi
art such as surfactants eg oleic acid or leclthm 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 20um 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 60-90um and not less
than 15% will have a MMD of less than 15um.



It should be understood that in addition to the
ingredients particularly nentioned above, the to
formul ations of this invention may include other
35 conventlonal in the art having regard _to

§é A% rul ation in question, for exanple Fﬂg@gzooﬁmomm
sw table for oral adm nistration may include
flavouring agents. The compounds and pharnaceuti cal
formul ati ons according to the invention may be used in
15 conbination with or include one or nore other
t herapeutic agents, for exanple anti- inflamuatory
agents, anticholinergic agents” tf’arti cularly an M,
M2, M/M or M3 receptor antagonist),
02- adrenor eceptor agoni sts, antiinfective agents (e.g.
antibiotics, antivirals), or antihistam nes.

Prmﬁmﬁ&s&bﬁes@mﬂfemm NS R ipréskited & A FPESILOE) With carriers such as

compounds of forpnul a or a pharnmageut i aII

acOER e orsmlvethﬂewev%ly@lmr aﬁﬁ?§P‘?§%§' By fezt is gpdgotonic liquid
d%b]Y adsl ¥Rlind0 t REdigSHal t &EGoRSHEs Vet Fhed fﬁﬁhﬂdﬁbﬁs ?/0 ifdlude a cyclic
and/ or an anticholinergic, and/or a PDE-4 inhibij

s Suahigasseearidai for ienamplang crvlgdextyion as dpserbeskabove, such as 'hydroxypropyl-p-
Cotfyrzligﬁéﬁtu?r&{edﬁr gﬂlﬂn i s, BlifeR Rhfs of Qkid Spﬁlﬁfl%d%?ust the pH,

may be use [ natl on wth the conpounds
t Heotonivibradjustingagsntstand/opandi-esidagitsd i nhal ed
corticosteroids and their pro-drugs which have
anti-inflamatory 25 activity. Exanples include nethyl
prieshmubbowelerstooddhatsio laddition thetha igréthentnparti¢ularty wmentismed above, the

propi gnat e

1o ORI s yantiop ey il oy BRFIYS SBYyioRalyn e frppeving rogard
y-td @artpﬁ di%nﬁulmlnamehtmﬁtfar dxafhpit ﬁnm-silﬁﬁble forloodl Iadmlmstratlon may
ac.l Pr@t uor onet h ester, 6a,9a-difluoro-110-hydroxy-
165 PUrIERESY 7a pr opi onyl oxy- andr ost a- 1, 4- di ene-1
70-carbot hioic acid S-(2-oxo- tetrahydro-furan-3S-yl)

ester becl one sone este the 17-p I onat e
T compoRniG P pEBBsEs TompietioRRROR B i TveRgpn may be used in

15 170031191rﬁt191§ QP B@Hﬁclﬁ&é %ﬁé ;or DHEK@S MRk eherdpbttit 8 8ns]for example anti-
nmonet asone ‘esters (e.g. the furoate ester

t ripBarpnateryorsentscantishelinerei¢ agantsdpartigdarly Plé?[\}égMgp Ni/Mngr Ms receptor
R Crﬂggﬁﬁ? B, R RE&H S a% ohffse 'éﬁtﬁﬁ{fecﬁ:&r dgefrRSE 8" Qhtfbiotics, antivirals), or

I'Ut 1 cason propi onate an
6 santhistdiniries.o Prsfred afg c@mbﬁrmlamomnb‘caylcym%ndm compounds of formula

b TR R BT sl S aeiv

20 noheregiitegetheabiith a corticostermd and/or an anticholinergic, a.nd/or a PDE-4 inhibitor.
6a, 9a-di fl uoro-17a-[(2-furanyl carbonyl)oxy]-1113-
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
25 activity, Examples include methyl prednisolone, prednisolone, dexamethasone, fluticasone
propionate,  60,90~difluoro-170-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16c-methyl-3-oxo-
androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester, 6a,%0-difluoro-11p-hydroxy-
16a-methyl-3-oxo-170~propionyloxy-androsta-1,4-diene-17f-carbothioic ~ acid  §-(2-oxo-
tetrahydro-furan-38-yl) ester, beclomethasone esters (e.g. the 17-propionate ester or the



hydr oxy- 16u- net hyl - 3- oxo- andr ost a- 1, 4- di ene- 1713- car bo
thioic acid S-fluoronethyl ester. Suitable NSAIDs
i ncl ude sodi um cronogl ycate, nedocrom | sodi um
phosphodi est erase (PDE) inhibitors (e.g
tHeIMGYP2{ e, PDE4 inhibitors or nixed PDES/ PREHAU2006/000407
inhibitors), 10 | eukotriene antagonists, inhibitors of
| eukotriene synthesis, NOS inhibitors, tryptase and
el astase inhibitors, beta-2 integrin antogonists and
adenosi ne receptor agonists or antagonists (e.g.
adenosi ne 2a agoni sts), cytokinf ant agoni sts (e.g.
chenoki ne antagoni sts) or inhib Iors or cyt oki ne
synthesis 15 The co-adm nistration of active

di ents may be sinultaneous, qQr seque

e
1 A ciFROBIgBAe SR GERORR OOt SR P15 (37 dhe forost este)
quﬁﬁ&iﬂgl%np%bé’c&uﬂé‘ 1MRpGAIE didledonideSad Biititodort dpropmnate Preferred

i ndi vi dual and discrete unit doses administere

s anoeticoptersidsi | alnclufere. ﬂséqafem i alPropigdien; s@pdt i A é}ﬂ“om 170-[(2-
D&y o e&xoﬂﬁ)@ YR 1 loCeRlihad deeﬁ@-%‘[!—&ﬁ‘hothlom
an on 0|ng | dgl ¢ ect of the first

51 rectd &ﬂumlnmhe %sgeennoneovrtferablurﬁaeﬂqrd!ﬂmerWﬁé(%@@@ﬁlﬁarbpnyl)oxy] -11p-
| q}g oxﬁolG{i‘% 38&%%&0§taald4ndi% & tiﬂiy E‘éf? botfiofeGHel éiaﬂ; hﬁr(oeromethyl ester.

cunu tive or synefgls ic'effect Is
Preferably the forrmulation is an oral formulation,

PSR Y L ool SR o

of (PDIE) ciahibitert (efz. ah&@hﬂhmonmm afihibitorsndramixe)l BRE3/PDE4 inhibitors),

sili.con dioxide. fera ca e W

10 rRkORk I ie SR DR or5aoh Skt BOUER ORI Mhifiors, fryptase and
are]atdse [rﬂhﬂﬁtbbé?béta—@ﬂﬁt@@rhmﬁgdnim sz;ﬂraﬁtﬂoainle Qébeg’@r agonists or antagonists
supposi tory or ch can be usedq to.direct the .. ..
adigy alenptinega BRI @’\é@‘i”%?s%}t%ﬂ"f"étst (& chemokicis agiogani ‘gd"f inhibitors
argaykink Bgnthafdy. Preferably conpositions according to
the present invention, oral or otherw se, wll

conprise 5 5ng per kg or less, for exanple, 0.01 to
15 4'@13&@ d#ﬁﬂm ibn 8Badlive r{g?ed?éﬂ% RS bdEmBtanbHiR o@@éi‘?ﬁenual Simultaneous
0

wel ght patlent conpounds. of fornul a

e xaalnpmetratm mmlbateffmtsd biethe comprundebaug i swwmafdo sc, or in
%ﬂﬂgll and f&ﬁgr%{erﬂﬁtfgi(?gés)adﬁ stéi'gﬂl été]ééj&ﬁfe or'¥thifar time. Sequential

er a ng su C
admlmstratlon may be in any order as requlred and typwally will require an ongoing

physiological effect of the first or initial active agent to be current when the second or later

20 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

25 compound of formula (I) and silicon dioxide.

Preferably the capsule will be a HPMC capsule.



10 Thus the invention provides one or nore conpounds

of formula (1) and/or conpositions conprising the

same for use in treatnment or the manufacture of a

medi cament . The invention al so provides a neth f
tYRAMNEM L onpri sing administering to a pati eﬁ{?%gﬂgmﬁf%m‘m"’
need thereof a therapeutically effective anount of one

or nore conpounds of formula (I) or a conposition
conpri sing sane. These nethods are particularly
effective for the diseases |listed above. Preferably
t he conpounds and conpositions gécording to the
invention will be enployed in 20 the treatnment of

I BD, for exanple, colitis such as ulcerative colitis,
ul.cerative proctjtjs, dis%ﬁl colitis; Crohn's dise%f% :
anky #raliemativale Febediment she fopnelationis @ SHpposiiory qb eprana, which can be used
Pr @fdletiahe ANNE farddift MBFRISBESo AR eRIERPRLtbd 888 oPfhe bbEY.

present invention are wuseful in the maintenance of

rem ssion of said diseases, especially IBD. 25

U $4 : : r ] r ' 1 :

L e oS Ao RARE o B AR Byl G2 B3 B Shcitisdy Ml comprise

5di $og per kmomoless; Frg eptmplecd.8h todme perceeneh iab 015i tp3migoper kg of the body
t heg .pat | . 006/ 000407 -17
Coﬁ%l %déyﬁh%roﬁugﬁgﬁ#?gﬁggﬁégﬁ ni stered, for

exanpl e, at doses in the range of 50 to 500ng, for
exanple, 1 10 i mes_dail y. on I {.C :
caf ToyeSeentt, fofmilalord Boay Bmelisg 81 Al oo bds H frgnia 0 per unit
S aditse, Jlracre peaderpisly 200 400m@wudioasi2S0my. 5 Furt her nor e,
10t hey are advantageous in that they are nore selective,
| ess toxic and/or nore efficacious, for exanple, in
I eThigi thg iehitibic plovilesohe 8 mai€ [tompomls Ptfotmmlls (I} and/or compositions
gastrojntestinal, ulceration and the_like, . thap
2 ORISR U samie G SP 4 TeBEPERE OF 8 MARIEFSFe 9f demSeel
to be bound by theory it is thought that the conpounds
of the present 10 invention are selective thronboxane

syFeagetion gispiprayides arpetbedso aicaimeptroomrigipgdgjnigiering to a patient in
15 TBheRf tHRAdR le?elﬁ‘éﬁeuﬁ&h? feil“fﬁbﬁlvga'noiﬁ%%f BhEomhd¥eRolrds of formula (1) or a

excess not only 1n inflamed gut nucosa ) ] )
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
20 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.

25
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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20

but also by isolated intestinal and peripheral bl ood
mononucl ear cells and uni nfl amed bowel in Crohn's
di sease. 15 These i sofl avan-4-ones and i sof |l avan-4-ol s

and derivatives thereof are readily obtainable b
SVOAYSHEF2 ocedures known in the art. Publ i shESIT/Xmm‘S‘m0407
I nternational patent applications WO 98/085083,

W00/ 49009 and WD 01/17986 (all to Novogen Research
Pty Ltd), and references cited therein, which

di scl osures are incorporated herein by reference, also
provi de useful synthetic netho? for the production
of isoflavones, isoflavanones, i§0flavan-4-ols and 20
rel ated i sofl avonoi d conpounds as the starting

o oo 65 or BB WIDIGE B AT, ot dosek if T ange of 50 to
P@dﬁﬁ%ﬁﬂ@&ﬂ%@éﬁ% 4 thBesHAilfbhclas oftedt B4idOddRE. OH RS |/

+ 11 R R3 HO~ R3 R5 R5 O R4 O R4 RI-CH2SRC

DIF R8 RER7 ORL H/Pd-CR7 OR R2 | Z R3 Rs R3

Et 5 RomPmts Biid Ronfpositiodd SormpridingOfle Sea@MRavk surprisingly low toxicity.
Furthermors, they are advantageous in that they are more selective, less toxic and/or more
efficacious, for example, in reducing clinical symptoms such as weight loss, gastrointestinal

ulceration and the like, than compounds of a similar structure.

Whilst not wishing to be bound by theory it is thought that the compounds of the present
invention are selective thromboxane synthase inhibitors. Thromboxanes (TX) may play a
major pathogenic role in IBD. TXs are produced in excess not only in inflamed gut mucosa
but also by isolated intestinal and peripheral blood mononuclear cells and uninflamed bowel

in Crohn's disease.

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, WO00/49009 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.




10

Access to various substitution patterns around both

t he benzopyran ring and the pendant phenyl ring of
the isflavan-4-ols is made. possible by selectlng
corresPondlneg substituted 5 R5-R8-phenols gﬁ

RBO ROpSpfa acetic acid starting materials. ThEAPFgo00407
cyclisatlon reacti ons may conveniently be preforned
with RI-substituted nmethanesul fonyl chloride

reactants as woul d be known to those skilled in the
art. The reduction reaction is successfully perforned
with Pd-C or Pd-alum na in an algoholic solvent in the
presence of hydrogen. The condifions can dictate the
end product of reduction, The person skilled in the 10

art wll aware that other standard nethods of
al kyl ation|® cyclisation, hydrogenation and/ OlRy
reductfiz Qe enpl oyed as ep ate, Th
protecti fyncti onal grouagggﬁsze CB

deri vV of the pres i AVeRtion can b [ Ra
out by wel 5es[.[@bll /E% ods t he aR§,

exanpl e as descri /108212 PCT/ AU20
-19inT. W C?eeOe tive Goups in Organic
Synthesis, John Wley & Son8, New York, 1981.
Hydr oxyl protecting groups include but are not [l

to carboxylic acid esters, eg acetate 5 ester ,thﬁﬁgchCI
esters such as benzoate, acetal s/ketals such a DMF
acetoni de and benzylidene, ethers such as

ortho-benzy| and para-nethoxy benzyl ether, g

t et rahydropyranyl ether and silyl ether
tert- [HT a(? ResH | et hertl/Pd6t ect i T

hydr ogenat RON. X Si 1Y _# hers. may require hydrggeno
fluoride or tetrabutyl Bsmoniumfluoride to be
cl eaved. SpeC|f|caIIy, conmpound of formula (I) can be

pr epar ed, %7 Oe nple, by the follow ng nethods.
Herein the uﬁ’s@ﬁgt ution pattwﬂr@e\gff a preferred

enbodi ment, being the 8-substituted 15 conpounds,
however it will be understood that by varying the
st Amtes:ngp warioms isebsitwtiohf matters arcmt) droitht thei bamzepyrarering and the pendant

mighen?l flr?gagf hx\é atvglll-Q-oclis 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 R1-substituted methanesulfonyl 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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r ethgh asiteridmtddimethybsilyl etherexanpl e 0C. 5 The conpounds
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form aspects of the invention, as do processes for
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T ound di r IS

o DASTR A R0, ST iy SR, 3438 Shifopn nuorce o
b ytettethyydaramioniom(fRREd¢ todfe odéayvad. di hydr oxyi sof | avan- 4- ol
to 4',7-di hydroxyisofl av-3- ene. Epoxidation (m CPBA)
of the doubl e bond affords the epoxide. The inventors
haSeecifically] doagound)bf Foinutd (Df cahhiee prep@2adn @irdexample, by the following

oo agss Hercif e shvstHusion pAGeon i ol apesared Sy Reimen beipgage &-substiuted

15 hagonipgdandy, AbREVEPR ill ﬂéuﬁwﬂﬁéémﬁt BY varking the starting materlals different
antl-lnflannatory activity, ngglfest by a reduction in

t ebatitytion Ratiprng priay be gradidy ghiain

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 skilied
20 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.

25 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




5

1

O

15

20

25

pain, erythema and swelling, as well as 2.

cardi oprotective activity, either by reducing
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i nhibition, which contribute to increased

cardi ovascul ar risk. 3. gut protective effects via
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prost agl andi ns, thus avoiding the side effects of

NSAI DS 25 Anti-inflammatory actiyity Prostaglandins eg

PGE2 and PA 2 and thronboxanes” %q%S) eg TXA2 are
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2006/ 108212 PCT/ AU2006/ 000
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arléimay b aeeassaiy &t Rytrmdhe balagepgtion P Y shaapeflposd) frEpox g, for example
( from nmenbrane phospholipids provides the primry

strate for eicosanoid synthesis. Action of the
cyclooxygenase ( COX) enzynes regardl ess of isotype

e e t
CoH "B RUER B 15 0 e B GOARE A s of
Theventiom s dp prdvesses foothe qbrdphmnon offallzhe¢ campauhids described herein.

t hronmboxane itself is an anti-inflammatory strategy.
1. Prostanoids play an inportant nodulatory role in

t hEhei cofpoend Z4ppoxsel, Vhlilydeixyisoflavah elso ishm:eramﬁtiahﬂmsnamnymcﬁvity. It is

C i t'%gd gﬁ@gﬁpﬁli% @e’?—gg]yaro%?igg | Q—foll %ﬁ%-dihydroxyisoﬂav&—

ar&m Eﬁé)h@diﬁﬂf(ﬂf@PEﬁ@)tdfﬁ[bSdodBﬁ SOEd ffordPme ep&@de
i nfl ammatory stinulus, the predom nant prostanoid

produced, and the proflle of prostanoid receptor
eXfHeQAvenRAs Nable FoudMd 11 irfNibitickDétkhe eicosanoid thromboxane (TX), by either

selectively or non-selectively inhibiting thromboxane synthase (TXS), has the pleiotropic
functions of:
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 TXA; are members of a
family of fatty acid derivatives known as eicosanoids (Penglis et al. 2000). They are involved

in both normal physiclogy and inflammatory responses, but have opposing effects on eg
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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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involved in the signs and symptoms of joint inflammation and in the longer term
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20 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
Eievelopment of effector cytolytic T cells (CTLs). Altering this balance in favour of
25 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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| 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 PGL 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,
PGHj; is inhibited by either or both COX-1 or -2.
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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

20  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),

25 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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vasodi l ator eg 10 PGE2 and vasoconstrictor nedi ators
Seg endonha@naooﬁaaceﬂy gebdividedtintgat lepst deyresppyipes (ERwEPy, Kk, and EP) and

t hought ;,t |y i | SbPTactiB0R ¥ EP)-recept
injury I(’ V@Y‘?ﬁd eﬁgﬁ alg{Ii_ilcca"p z- Be cﬁ%ﬁ? g%%%ﬁb%&Z |-receprors
r educes(Taketichitsteh 200lduced apopt osis in the nouse snal |

! nILeSt | & gﬂ)q?cﬁ(}? .Orgfén PP Eg'z;Eglso !5 I%% H&hﬁﬁﬁ%ﬁ %f . the gastric mucosal
i nCreases épitnelial crypt survival after radiation - -

( Cohn emicadcircdlo®ah). Disfiptonef fledialandsbatwcangbi¢ bcaldelogse of vasodilator eg

a7 P, S8 AR T a8 g

1

2

al . 200&T-1)ik thomghi t9hesnvqivddsinnte pdibogensgiroefivdacosd] injuey (Whitile and
presentLi nv%n'i on a % t hought to be chenp-senti sing
agent s, “74 °”§°nct?1g‘3;? "ncrease the cytotoxicity of the

oﬂ?GE{ reld0é : 8 rﬁl"ﬁﬁé/ 'oﬁamd Bd aHop@Sis G0 the 2Mbuaél Stnall ﬁi@ﬁﬁtmdhendogenous PGE,
therewith, and/or radi 9-sensitising agents | .

i squé%lmt%wcaeﬁssgem@shﬂ&aﬁ’a%wﬁgﬁ“ 1963%8?{1 SIS This effect
s0f isORCHIRed by ﬁ%&aﬁﬁg‘tﬂroﬁﬁl@ﬁﬁ, the'RE4HhbAWtioR of KT, and the inhibition of bax
cancerous ‘cells, "or they convert cancer cells froma

st wanslasption{dpssneret pls2de to radio-sensitivity.

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-
0 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

25 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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In addition, the conpounds of the present invention
are useful in the treatnent and prevention 25 of a
range of inmportant human di sease includi ng cancers,
inflanmatory disorders, autoinmune disorders
a%&&%%gggEh|ar di sorders, and disorders assocPGIaY2006/000407
W th estrogen receptor activation. W 2006/ 108212
PCT/ A112006/ 000407 -26 The invention is further
illustrated by the following non-limting Exanpl es and
acconpanyi ng drawi ngs. Exanples 5 Synthetic Methods
for substituted isoflavanones qaﬁmisoflavan-4-ols
Condensati on of 2-bronoresorcin0l’ with

4- hydr oxyphenyl acetic acid - Synthesis of 1-(3-

br -2 . . . . .

4 Wy ssion snfirtheryustraied by the delaran ops miting Rammelesend
Br addbmpiPirlg debviBgsOEt 2 HO OH 10 OH O CH
Borontrifluoride diethyl etherate (30nl) was added to
a mxture of 2-bronoresorcinol (5.0 g, 26 mmles) and
4-Eyﬁﬁgmyphenylacetic acid (3.0g, 26 nmmoles) in a
round bottomflask fitted w th a condenser and a
magnet i c rer. Th i xt.yre was heated at 100-110C

57 oovaghestePlafiods forbeetfsg cfiay oot fad fiafsvaRetHF x( ur e
was then cooled to roomtenperature and kept in a

f 1 epaRhsatioM & 0-BdknoreEbrRindl eGInp¥hpdrosyphetidteNBacid — Synthesis of 1-(3-

filtered and recrystallised fromethanol to give
de@f%éﬁ*&'ﬁhﬁd@@%ﬂfﬁ%{’f’é’@?’?’ﬁw -ethpfignecr ystal s wer e
then collected and dried in a desiccator. 1H NMR

(CDC13): 8 4@1r6 (s, 2H,

ArH), 6.80 (& 2H J 8.
Hz, ArH)HO @H 1H, 2
69% C,yclisa of -

4- di hydr oxypheényl ) - 2- (
Synt hesi s of

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
5 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.
1H NMR (CDCl3): 8 4.16 (s, 2H, CH3), 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).

20  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
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20

3- (4- hydr oxyphenyl ) - 7- hydr oxy- 8- br ono- chr onen- 4- one WO
20061108212 PCT/ AU2006/ 000407 -27 Br Br HO pH
rret hanesulfonyl HO chloride / DMV_/ | BF3CEt2 O OH
Boron trifluoride diethyl etherate (6
Mé@“’&@éﬁ\m se to a solution of 1-(3-brono- 2"12&&@?606/000407
di hydr oxyphenyl ) - 2- (4- hydr oxyphenyl ) - et hanone (2.5 g)
in dry dinethyforinanmde (20 mM) 5 nmintai ned at 50C
Met hanesul fonyl chloride (3.3 m) was then added to
the solution and the m xture heated at 110C for 1
hour. After cooling to roomtepperature, hydrochloric
acid (2M 120 m) was slowy added to the reaction
m xture. The resulting yell ow precipitate was

filtered, wg hedthoroughly wth water angdried. 'H
NVR (dG; © &46. 79 ( dmefhbhesiifolyl 7 I—g ArlH), 4. 08 (d,
IH J 8. ' 7. 36 ¢higrid@ HOMB )
7.94 (d, : H5)_'8_3'9_'('s, 1H

2.35g The cruda pr ¢ “was Bfg@@zin the next
wi t hout any fur@her~gtil cation. 15 Acetyl a®ion

3- (4- hydr oxyphenyl ) - 7- hydr oxy- 8- br ono- chr onen- 4- one -
Synt hesi s

OB3ro€14nﬂ@cﬁ'ide Xijeptiye eihedatc 16 avpvasadded dropwise the etutinnpf dr(d-bromo-2,4-

ST e 4GB ' B com

adﬂﬁﬁmw 28 50°C. Weihaesupibeylchloride (3.3 ml) was then added to the solution and the
b 1B B e, KRR b REpba o Per Q] Byrochloric aci

(2M, 120 ml) was slowly added to the reaction mixture. The resulting yellow precipitate was
filtered, washed thoroughly with water and dried.

"H NMR (d-DMSO): § 6.79 (d, 2H, J 8.7 Hz, ArH),7.08 (d, 1H, J 8.7 Hz, H6), 7.36 (d, 2H,J
8.7 Hz, ArH), 7.94 (d, 1H, J 8.7 Hz, H5), 8.39 (s, 1H, H2).

Yield 2.35g

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)0 AcO
Bt
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 leftin a

refrigerator to crystallise. The white crystalline solid was filtered and washed several times
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20

magnetic stirrer. The m xture was heated to 110C for 1
hour. It was then cooled and left in a refrigerator
to crystallise. The white crystalline solid was
filtered and washed several tinmes WO 2006/ 108

PO 7R0ME88/ 000407 -28 with water. Recrystall#gééq%W9mmmo7
of the crude product from ethanol afforded 3-(4-

acet oxyphenyl ) - 7- acet oxy- 8- br ono- chr onen- 4- one as
white crystalline needles. "H NVR (CDC13): S 2. 32,
2.42 (each s, 3H, OCOCH3), 7.17-7.22 (m 3H, ArH),7.58
(d, 2H, J 8.7 Hz, ArH), 8.1 (s, IH H2), 8.29 (d, 1H,
J 9.0 Hz, H5). 5 Yield: 1.5¢g rrogenati on of -

3- (4- acet oxyphenyl ) - 7- acet oxy- 8- br ono- chr onen- 4- one -
Synt hesi s _of 3-

( Aithoeaiesx ypmﬁylhfatmna)é desrie pradpet fnm ethangl afforded, &han-

aggf&@ﬂ%yﬁ A Ao ox 3 8 X&B%ﬂ) nl-one as white crystalline needles

rom)dwmmn4ol 10 Br Br

AcO
AdENMR/(CDmsa 52521242 (EHABHCDOREHID iR B (0, AFEACH).7.58 (4, 2H,

Sadis ot b Bk ST AT Ko SENERLY RS 3.

brygam- g omen-4-one (0.3 g) in ethyl acetate (80 ml)
was evacuated and filled with argon to 15 provide an
i nert atnosphere. Pl atinum oxide (67 ng) was rapi dlgf
adtj@ebgefionioR B +(4-acanphéngl)-7-acetoxy-8-bromo-chromen-4-one — Synthesis of 3-

(4-acetoxyphenyl)-7-acetoxy-4-hydroxy-8-bromo-chroman-4-one and 3-(4-acetoxyphenyl)-7-
acetoxy-4-hydroxy-8-bromo-chroman-4-ol

+
Br
AcO g 0

OH 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 tle 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.



m xture was gently swirled to ensure that the catal yst
is conpletely covered with ethyl acetate. The m xture
was hydrogenat ed under standard conditions at room
tenperature for 3 days. The solution was fil g
t‘H&gWQ o8l 2pad of Celite to renove the catal ys%@g 20pg 0407
solution was evaporated in vacuo to yield a
colourless oil. Atic analysis of the oil indicated it
to be 20 m xture of chroman-4-one and chroman-4-ol

The crude product was chromatographed on a silica

col umm usi ng dlchloronethane/etg%L acetate (98:2) as
the eluent. WD 2006/ 108212 PCT/ AU20061000407 -29

3- (4- acet oxyphenyl ) - 7- acet oxy- 4- hydr oxy- 8- br ono- chr oma

Yield 1H N At9 30 2.35
'(e%\éﬁ%e“%&“&%gﬁ%@ ‘ﬂ"é’gﬁf‘gﬂw‘i‘ﬁz""ﬁ‘%’aﬂ 3117
HzYield H®)mg 4. 48 (m | H, H2); 4.65 (dd, 1H, J 10.5 Hz,
11.7 Hz, H2), 4.78 (bs, IN, H4), 6.75 (d, IN, J 8.3

Hz H6), 7.10 (d, 2H, J 8.3 Hz, ArH), 7.25 (d, 1H, J

?Z{N}m@yEzenyf%bdzl?’gg%f%géfﬁiségrwgn% A% Dl I 3z I 117 Ha,

st OHYj, 8148 (rhy TH, HR); #HeMidd, (HNCIRY Hz 2L 120Hz, HBS4. (R ashi 1, H4), 6.75 (d, 1H,

4%%9%4?3?%7 ifi§ 2rh 99 b act 725 @ flss HendPhao o 83 1

H).8.7 Hz, ArH), 7.29 (d, 2H, J 8.7 Hz, H2),7.96
(d 1H J 8.6 Hz, H5). 15
3- (4- hydr oxyphenyl ) - 7- hydr oxy- 8- br onp- chr oman- 4- one
Br 3.8 AB to:ypleriy ) adetd ¥ HlB6Rlof hrdmdiifofd OH

10 Yield 170 mg

"H NMR (CDCI3): 2.29, 2.38 (each s, 3H, OCOCH3), 4.02 (dd, 1H, J 5.7 and 8.7 Hz, H3),
4.60 (m, 2H, H2), 6.88 (d, 1H, ] 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).

15
3-(4-hydroxyphenyl)-7-hydroxy-8-bromo-chroman-4-one

Imidazole

OAc OH

20 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

25 dried in a vacuum desiccator,
Yield 130 mg




20 I m dazol e (0.50g) was added to a suspension of
3-(4-acet oxyphenyl ) -7-acet oxy-8-brono chroman-4-one
(0.17) in absolute ethanol (7.0 m) and the m xture

was refluxed for | h under argon. The sol ution wa
BRI H%d under reduced pressure and disti P LgU2006/000407
water (5 m) and hydrochloric acid (1M 5 m)was

added to the residue. The m xture was |eft overnight

in the fridge and the resulting creanmy white solid

was filtered, washed thoroughly with vvater and 25

dried in a vacuum desi ccator. Yggl d 130 WO

20061108212 PCT/ AU2006/ 000407 0 1H NI\/R

(d6-acetone): ™ 3.93 (t, 1H, 3 6.8 Hz, H3), 4.60 (d,

2H, J 7.2 Hz, H2), 6.75-6.81 (m 3H, ArH), 713(d

2H, J 8.7 Hz, ArH), 7.72 (d, IH J 8.6 Hz,
(bEHNbﬂi(da-mtoﬁ@ D 3.930, 1HL B6.8089, H33, %%ﬁdrﬂlﬂ,a}r 2Hz, H2),675 -6.81 (m,

¢ nEH o Deb SB b PHy g Hrohib) 2t By o S S Bprd B 01D, 102

ﬁ,gtnqup{pn pattern of the starting resorcinol, the

er conpounds of the invention were synthe3|sed

5AII conmpounds synt hesi sed showed spectral data

CORSHAfi&dep eEﬁbnt &%@&@io&? e fSanUCsde s tolfle Eheesponding hydroxy

synthesi's of Conpound arted with the condensatio

of cquypavgd! By varxingihessubstifuionapiere sy hestarting Taearefnol, the otber

Fu Abfigaded) GapReRdyrihesised showed spectral

E&E@ugase@é ﬁi@erﬁ':g g}%&%‘gﬂn vbl%tdh 2- rreﬁ%ﬂléyl reg%?l ci nol ,

4- déth ommmﬁbwﬁhﬂmlasmdﬁmmﬁyl r esor ci nol
o espectively. 15 ANTI -1 NFLAMVATORY ACTIVITY
I NHI BI TI ON OF ElI COSANO DS | NDUCED | N HUMAN MONOCYTES
HuTha @mghmfacmpm Bostextyd evth( ftheompndmeémgep%n:atosallol with 4-
in |du ted f t ds 3,4
|y Pt A id Bl Ser o B pSit biokAR B 2. Compounds

f ohhdSVBeEiDWitE Quﬁtl@;ﬂresdrwnbb Aichlogaresordingg ahd Simethryirasareinol respectively.
(Demasi et al. 2000). Test conpounds were dissolved in
DVBO

15  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
20 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
25 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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20 and added to fresh nonocytes to achieve
concentrations of 0, 10 and 100M After 30m n,
| i popol ysaccharide (LPS) was added to achi eve a final

concentration of 200ng/nL. After incubation
MO WYLBH2500 02, supernatants were renoved %@ﬁ@yﬂ%ﬂ‘m

and TXB2 (the stable hydrolysis product of TXA2)
producti on were neasured by radi oi munoassay (RIA).
Except for Compound 4, which was only tested once,
each conpound was exam ned in three 25 different
assays. ANOVA fol | owed by Nevvrrg.{l- Keul s nultiple
conparisons test was used to ‘exXani ne differences
bet ween doses and the control values. A statistical

significance |evel of 0.05 ed and differe .

{ Moot pbpingd,pi 8 Sonopmsign e 10uML 5 BEFFHED Bo B0 GRTT ™ Fis- 2
) :H‘Xﬁ%)f %&a&k}:ﬁsﬂp tadk NlleA inducéd € &N tdodd r@porivel fishwereby the test
presefited 1 n Fi

P compownds o throeilichan GFx femiRiges g ﬁ%ﬁ%*ﬁ&?ﬁ‘%ﬁfau bited, these
R e s R e e e e e S

suggested that the conpounds were thronboxane (TX)
SYIRt Bagfind Bifedy bPist cdmpamdx difedlly af TeCttimbe (EXS), o different assay

conpounds directly on TX synthase (TXg, di ffer ]
v el Tietens BachiLT 18 A CR AR (§F ERRy PO is the

| SubddGreS St aRhise! TE Bamitietfirdetly thee effédi hift theseecohtpounds on TXS,
TX synthase. To exam ne directly the effect of thﬁé& Jow:
6r-’ .

cempgsmadls on TXS, exogenov PGE2 :|low 10 a
COX-2  Arachi dorf¥@X- andfer CO¥i2d ( AA Synt hase TXA2

15 Test _ —at—oM—tivi> 10V 100M (i n DVMSO)
were i ncsit@Mwith undifferentiated cells (6 x
106/m) for 30 min at 37C aft erxdyntiase

added. After incubation for 10 mn, the reaction s?
term nated by centrifugation and the

Test compounds at OuM, 1uM, 10pM and 100uM (in DMSO) were incubated with
undifferentiated U937 cells (6 x 10%/ml) for 30 min at 37°C, after which PGH, (5uM) 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 muitiple 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.




supernatants were coll ected and TXB2 producti on was
nmeasured in triplicate by RIA.  ANOVA fol |l owed by
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VY GRYI8A25 ¢ ot st cal significance |evel 0f(f%ﬁ?ﬁﬁ9mmmw7
used and differences fromcontrol values are indicated
by an asterisk (*). The results are shown in Fig. 3.
Because none of these conpounds inhibited PGE2 in the
initial assays it can be inferred that 25 the

i nhibition denonstrated in the§$bgssays is specific to
TXS. These results indicate tha Compounds 1, 2, 4
and 5 are selective thronboxane synthase inhibitors,
whereas the thronoboxane synthase activity displ ayed
by Conmpound 3 was | ess specific. WO 2006/ 108212

PG 7. -32- I NHI BI TION OF NFxB Nucl ear
%@%&%ﬁ%@@%@s a nucl ear transcription factor
at ession of a lar n er f enes .
 Rbsiirt e B BN ED S ntes? et e Tpos R o g Preayion of a frge
of:lu?mfef afrpaich gnclamdg (E)}lmy ﬂﬁraeamﬁheélrﬂmgae relSfidaas inf@nmation and
we asaootosns, vVira I cati,on . . .
5t UHEPTEHTnLIne (isepsss, 43 “cieé't BtBS‘Ery“Ei‘PWPF"éW' a9l tumeorigenesis. NF-

StItBTLH detiVdted by BGlatiele drstmull tha Ghodide, Swﬁﬁfébtﬂﬁs cytokines, C?'Tnphokines,
{}Qh"k' nes, . UV radi ation, phar rraco %I cal agents an
st

Jadiation, pharmaghiogieal Ngpns By Brase s dniBifipR R AFKB by a test compound
S UiggeilsThat Bl colrpBufORMOA0E arh- inhmhﬁ)\ét‘%)'{flﬁﬂﬁvity B brgTTat ory

actrvity in vivo. Human rmcrop ageTPI cells,

rm‘?‘ fflm_?%’ é’g@%glﬁﬁ?bt gﬁﬁ Oggc ﬁpg &lp@m?%oreyorter gene, were

10 1 Gs3edett| ihte/ welld of & 96t plaﬁqsmeuﬁf ceREMeu}Lﬁfl&e predthédTof RPMI 1640

(70 F 5n and. hunman ser.a
dﬂ%ﬁlﬁ? .@&H{% mf* @%%g/wa ad Hergarsers ¢ lﬁ&ﬁn%etr?ﬂonmf 20y were added

Vap adhediP ak18es Here uijfhbat{ed LAGN A 'f*bl tQ‘éﬂl&Q Yor NFkB-stimulated B-lactamase
NFkB-stimul ated (3-1actanmase Sngr oduction. LiveBLAzerT

FREqdWti. SLiveBLAzas TVOTRHT A Snasrah GCRAAMD was tb@s@yled to assay for
f (H lactgmla&%c% € C?n% ICGPIAY éw tgtgxﬁ a ce dﬁg/] Sl e&tsgafo negatx’vely charged

I's converted t 0 negati
15 er@tdgkw;wﬂogams et ases, Emitattﬁ»hlo@ ﬂn@éubsiﬂats amdgamnaatds t@bfficient FRET
gj&nm I ds to e;ﬂdtil ent [FRET . bet ern .the coymarin
qqr%sgem Ing)éqﬂef | t}qg uaaé;egg gluorescence detectable at

f13305@8S Cﬁiﬁcﬁeﬁﬁéﬁ?ﬁf phb&®aridse 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 (a2 marker of NFkB-promoter activity) is measured as a product to substrate
20 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
25 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
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P AU2006/ 000407 -33 infiltrating | eucocytes

and . .
- deadda teeormetiamas AEhlY Secveceriie e & ReragRusite s stalp nitrosothiols
beny %@g#}#?g REtdchoAGall RS BhE nitdatibn 8l BRWIO ByrBRhe fodldass. Excessive

to pre neutrophi | adhésion. NO rel ease may al so ,
51 &9 it pradnesds drinattho ousse of yiaety of nflammaiory and auigipppune diseases,
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0. 125% DVMSO) or vehicle alone, together wth | ong/ ni

LF@mﬁSupés 1? 3a and 3b inhibited NO synthe%xes at IO}LM whereas %Jompounds 2 and 4
induced it. Compound 5 was not examined.

Table 1. Effect of test compounds on NO synthesis
20

difference between

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

These results indicate yet another mechanism by which the compounds are anti-inflammatory.




15 incubation for 24hrs, culture nedia was collected
and anal ysed i medi ately for NO concentration using
the Griess reaction (Eigler et al. 1995). Conpounds 1,
3a and 3b inhibited NO synthesis at 10M whereas
WAL and 4 induced it. Conpound 5 wasFhBfU2006/000407
exam ned. Table 1. Effect of test conpounds on NO
synthesis 20 Conpound effect conpared with difference
between (10M vehicle control test group and vehicle
Conpound 1 $by 9% n.s. Compound 2 ?by 5% p = 0.023
Conmpound 3a I by 7% n.s. Conpou 3b Thy 34%p =

0. 0001 Conpound 4 tby 31% p < 070001 These results
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w eSS G Bl BLRT 19 P et Ryl ene gl yool -
(PEG 400: phosphate buffered saline (PBS) 1:1
10 Female BALB/c mice (ARC, WA, Australia), weighing 15-21g were injected with 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 anacsthetised using isoflurane and baseline
thickness of both ears was measured using a spring micrometer. Each mouse received a total
15 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 1hr post-AA

application.

The difference in ear swelling pre- and post-application of AA for each ear was calculated,

20 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 ¢ test (Prism 4, GraphPad Software).

All compounds resduced AA-induced ear inflammation. Treatment with Compounds 2, 3a
25 and 3b resulted in a significant reduction in ear thickness compared with treatment with

vehicle alone.

Table2. Change in ear thickness in response to the application of AA




intraperitoneally (i/p) at a dose of 25ng/ kg either
30mn prior to or inmmedi ately before the application
of AAto the ears. Mce were anaesthetised using

i sof | urane and baseline thickness of both ears
MEQ206AP2%i ng a spring micrometer. Each rmusECT’MIZ"W000407
received a total 15 of 20L of AA in ethanol (50ng/m)
applied to the inner and outer surfaces of each pinna
(i.e. 0.5mg AA per ear). Mce were anaesthetised
again to reneasure the ears at | hr post-AA
application. The difference in %g swelling pre- and
post - application of AA for each“8ar was cal cul at ed,
20 and the average for the two ears of each nouse
calcul ated. The difference in nean swelling of each

test group—eonpared—tothegroupgivenvehicle alone
was cal cul ated usi ng a INGeistith gﬂ-thmasreélff“?%tbetween
(Prism4, G Softv@{ea),*sﬁlxmmynds test gaormeand
AA-i nduc

2, 3a 25 andVQECIPesuI ted inl&3s§4Ri ficant reduction
in ear thickeepgundohpared wi thSt2eat ment wi t hp<Ws3g2el e
al one. Tabl Eompowidéhge i n ear6.fhiZkness in regpdB0t 0
t he appl i caCompound 34A WO 20066.188212 PCT/ AU2096/00038207
- 35 | ncr easeompouadBbt hi ckness7. Hif3fler ence bet ween).0268
Compound (mélampéunﬂl}, x 0.01lnmm2&8% group andp=\eiagel e
Vehicl e 14. 5 6 .7 - Conpound 1 9.5 f 2.3 p = O 3221

Conpou . 0440 Conpound 3a 6.7:b 2.1
ﬂ) 3§6§ @%‘6 Eﬁﬁfﬂﬁﬁn%lﬁmtswcs\f@ ¢f thelsst compapsls frywvo.
9 23.6 p=0. 3381 These data denonstrate the

anti-inflammtory activity of the test conpounds in
5vi AYT I-INFLAMMA ORY ACI‘I\)&TY 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
10 prostaglandins (PGD;, PGE,, PGFz, and possibly PGL) 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
15 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/ecm2 UVA and 1.59 x 10-5W/cm2 UVB. During irradiation, the cages were

20 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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Vehicle 78423 -
Compound 1 54 +20 p=10.0579
Compound 2 68 24 p=0.4275
Compound 3a 32418 p=0.0023
Compound 3b 5614 p=0.0671
Compound 4 6322 p=10.2407

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

Increase in skin thickness difference between

Compound test group and
(mean = SD, x 0.01mm) vehicle
Vehicle 147 £ 37 -
Compound 1 01 +£7.6 p=0.0041

Compound 2 105+ 22 p=0.0299
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t he compounds were active in reducing UV-induced

i nfl ammation, as highlighted in the tables 10 and
graphs bel ow. Topical adm nistration of all compounds
denonstrated a tendency to reduce UV-induced

i WP PYEAERI%N. Compound 3a significantly inhi bP BV
oedema at both tine points. Conpounds | and 2
significantly inhibited at 48hrs. 15 Table 3. The

change in dorsal skin fold thickness at 24hrs
post-irradiation Increase in skin thickness

di fference between Conpound (ngan f SD, x 0.01nm)

test group and vehicle Vehicle'78 f 23 - Conpound 1

54 f 20 p = 0.0579 Conpound 2 68 f 24 p = 0.4275

Compound 3a 32 f .18 p = 0.00 mpound 3b 56 p
= 0.0671 %6%%&3?34 63 t 22 *:29;. 2407 20 Tgb_lé'of%i
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ANTI-INFLAMMATORY 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
unti! use on day 7, when they were injected with 0.5 ml of either test compound at 100pM or
vehicle control. After 15min, air pouches were injected with serum-treated zymozan (STZ -
500pg). 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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= 0.9055 These results clearly denonstrate the
anti-inflammatory activity of Conpounds 1, 2 and 3a.
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WD 2006/ Vekigle2 PCT/AU2006/88%ﬁ07 -38
2=0.

p=0.9921
0.68 % 0.36 143+57
Cogllmnf 2 141025 28.9+ 6.6
enicle
p=0.002° p=10.002
0.47204 170+ 14.2
Compg;*'lld 3a 172413 27.0 £ 17.9
Vehicle p=0.1124 »=02196
0.66+0.23 ND
Compound 3b 1.22 +0.41
Vehicle
p=0.0156
c 14 1.00+ 0.38 23.4+ 8.8
°::p 1:“1“ 223 +1.08 349+ 14.6
saete 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.
®unpaired t-test; 2-tailed unless otherwise indicated
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In general, there was concordance between the two
separate neasures of the extent of the inflammtory
infiltrate (the nunbers of |eucocytes in |lavage fluid

and pol ynorphs in tissue sections). There was

P EWFEHEAe bet ween the two neasures for the %ﬁiﬁiﬁ 6/000407
of the test 5 conpounds, which strengthens the

validity of each data set. Mst conpounds tested
denonstrated anti-inflanmmatory activity. At 1nmM
application, all conmpounds except Conpounds 1 and 3a
significantly suppressed the nupper of |eucocytes in

the | avage fluid. Conpounds 2,”3a and 4 suppressed the
nunber of polynorphs in the tissue 10 sections. Table

5. Effect of instilling test, ¢ ounds into i.nfla d

” aFhess st olom demenrisatybe gty RIRBRRSE Pttt OBGPPRETIERS 32 3b and
Iy Liysgue sections (x 10"7) (per 100 squares)

0.8910.42. 31.0 7.25 Conpound 1 0.87 31.1-+10.9

Vehi cl e p=0.9181 p=0.9921 0.68 1:0.36 14.3 5.7
COANTPLINFEAMMATUR 2 A CAWVITYEANSTHEEVIURINE MODEL @?BS$-INDUCED
= 0,002 0.47:h 0.4 17.9 114.2 Conpound 3a 1.721 1.3
27CQLKIIB7 9 Vehicle p=0.1124 p=0.2196 0.66 0.23 ND
Compound 3b 1.22 0.41 Vehicle

Methods
Female BALB/c mice, 6-7 weeks old, were housed for a minimum of one week before any

experimental work began. To induce colitis, dextran sulphate sodium (DSS - molecular
weight 40kD, TdB Consultancy AB, Uppsala, Sweden (Dieleman et al. 1994), was
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 diarrhoea 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 colenic 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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p=0.0156 1.00 0.38 23.4 8.8 Conpound 4 Vehicle 2.23
1.08 34.9:4:14.6 p = 0.025 p = 0.13; p = 0.065
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‘goﬁ?f’ﬁﬂgﬁ Fed t-test; 2-tailed unless otherw SE&AQQMG’GOMM
i ndi cat ed WD 2006/ 108212 PCTI AU2006/ 000407 -39 These
results clearly denonstrate the anti-inflammtory
activity of Conpounds 2, 3a, 3b and 4 in vivo.
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Compound 4 (p = 0.0542) to be longer than those from the mice given vehicle alone. See Fig.
6.

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
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the treatment groups. Although not statlstlcally signifi

treated group, there was solid evidence of a reduction in the clinical signs of colitis in both

ant when compared with the vehicle-

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 frans 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
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group has 25 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 vehicle. See Fig. 8.

Experinment 2 Either Conmpounds | and 2, at a dose of

1ng/ kg or vehicle were adninistered for 10 days prior

-to DSS being added to the dri i ig water to induce

colitis, after which test conmpound WO 2006/ 108212

PCT/ AU2006/ 000407 -41 was stopped. DSS was . .
advitnCenpouad Jagnd3o @dgssemerdent ﬁgmm@d &b redugedgoqiepje inflammation and
l%&&&mﬁ%@%ﬂ%ﬁﬁon I nfl ammati on was reduced by both

conpounds, “even though they were admninistered only

prior to but not during its induction. See Fig. 9. 5
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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.

20  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 (p=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.

25
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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i ndicators, colonic |ength and histol ogi cal changes,
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0.0033) and 16 (p = 0.0016). This suggested Conpound

3a exerted an anti-inflanmatory effect and hastened
t Ry quituring the oelors inithef absenes of mitogepiy stimwlationy ap asgesumept ghthe

S50y g B A U e S e oo o
t hmiceigptposdtd to BFS ténd(tp prodvcmEs)inflantagory roedimers thaahgalthy, uninflamed
( e:ol:ong (191%1'(5:121%1'1 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
20 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
25 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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and stored at 2 and TXB2 1n the culture
supBamed eolans were measured in triplicate by ELISA
(Cayman Chemical). By culturing the colons in the
absence of mtogenic stimulation, an assessnent of the
15 inflannatory medi at ors bei ng produced currently can
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est ons, prqduce ni fi cant

a say. ’?’lqe a&P tion of noradr al?ne to tge test bath causes th)é rings to contract, and if that

vasoconstriction is inhibited by a test agent ie it antagonises the effect of noradrenahne, it

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

Methods
20 Male Sprague-Dawley rats (250 x 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.InM-
10mM) with and without test compounds delivered at a concentration of 1lug/ml.
Experiments were repeated in » = 5 different rings from 5 different animals, Only one
25 compound at any one conceniration was tested on any one ring from any one animal.
Sigmoidal dose response curves were fitted for the data and the logEC;q calculated (Prism 4,
GraphPad Software). The difference in these values between the presence and absence of test
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U!

20 The formulation of Compound 1 in CMC 0.1% was stable over a seven day petiod 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

25 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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vasoconstriction is inhibited by a test agent ie it
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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 (7 = 3) or vehicle (n =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 caccum 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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ges 4 IVG&“D‘g?{% ﬁg%und gf)fornula (1) in the

manuf acture of a rredl canent for the treatnment of

pai n, oedenas Org eryt hengs associated with an

i nflammatory di SeAYE, Xyther ei n t he compound of formula
(1) is: R O/ (I) and.sal ts theggof wherein:
R and R2 are indgpgendently oxy, Cl1-6-al koxy or
Cl4-acyloxy, R31i%s hyer)xy | koxy, C1.6-al kyl or
hal o, and X is either =0 or hydrogén and hydroxy. 2.
Use accordi ng to claiml1, wherein the treatnent is
absent cardiovascul ar side effects, is
ca#ndgelpthercatvherginand/ or is gut protective. 3. Use
ageor AR, lafe ﬁh@deHﬂelatl? my&oxms amxy BECIEfyIAyENt S
for the treatnent of pain. "“Use according to cI aim
1Rpr 2is hw\#renelqmtaﬂ@xwéawrﬁ&%ﬁthﬂl%aﬂ@r the treatment of

0QUEMBS either =0 or hydrogen and hydroxy.

2. Use according to claim 1, wherein the treatment is absent cardiovascular side

effects, is cardioprotective and/or is gut protective.
3. Use according to claim 1 or 2, wherein the medicament is for the treatment of pain.

4. Use according to claim 1 or 2, wherein the medicament is for the treatment of

oedemas.

5. Use according to claim 1 or 2, wherein the medicament is for the treatment of

erythemas.

6. Use according to any one of claims 1 to 5, wherein the treatment is absent

-cardiovascular side effects.

7. Use according to any one of claims 1 to 5, wherein the treatment is

cardioprotective.

8. Use according to any one of claims 1 to 5, wherein the treatment is gut protective.




5. Use according to claim1 or 2, wherein the

medi canent is for the treatnent of erythenmas. 6. Use
according to any one of clai 1to 5, wherein the
treatnment is absent cardiovascul ar side effects. 7.
Use according to any one of clains 1 to 5, wherein the
treatnment is cardioprotective. 8. Use according to
dnyUsenecapding teedinymne of daiys vk & whereiniiy and Raerediydraxy. gut
protective. 54 9. Use according to any one of clains
1to 8 wherein Rl and R2 are hydroxy. 10. Use

doc dfse actgrding @y one obilaialsdito®, whdrein®R; isdnethgl, broR®, cldoro or
qg&g%l, bromo, chloro or hydroxy. 11. Use according

t ¥ one of clainms 1 to 10, wherein Xis =0 and the
conpounds are isoflavan-4-ones of the formula (la):

O(la),, RO OCH and wherein R3 is._5-al kyl, 6-halo
olrl 8I5r apeording to ayeons oL gyt 19 Bbecin X 45 Qi &eﬁomounds
2% RofRbhMloneSoftht MrduRII- bronop. 13. Use according to
any one of clainms 1 to 10, wherein Xi s hydrogen and
hydroxy and the conpounds are isoflavan-4-ols of the
formula (1b): HPO Od. and wherein R3 is 8-al kyl or

8- hydroxy. 14. UseYactprding to claim13, wherein R3
is 8-nethyl or 8-h/gr ) (Ia)

and wherein
‘Rs is 5-alkyl, 6-halo or 8-halo,

12. Use according to claim 11, wherein R; is 5-methyl, 6-chloro or 8-bromo.

13. Use according to any one of claims 1 to 10, wherein X is hydrogen and hydroxy

and the compounds are isoflavan-4-ols of the formula {Ib):

I
> (Ib)
Ra/ OH
OH
and wherein

R3 is 8-alkyl or 8-hydroxy.
14. Use according to claim 13, wherein R; is 8-methyl or 8-hydroxy.

15. Use according to any one of claims 1 to 8, wherein the compound is an 8-

substituted isoflavonoid compound of the formula (Ic):



15. Use according to any one of clains 1 to 8, wherein
the conpound is an 8- substituted isoflavonoid
compound of the fornmul a (Ic%: R3 55 RLO(lc) XR2
and salts thereof wherein RI""and R2 are independently
hydroxy, al koxy or ggyloxy, R3 is hydroxy, alkyl or
hal o, and X is githdr =0, or hydrogen and hydroxy. 16.
Use according to' ¥ wherein RI and R2 are
hydroxy, and R3 is g OX) Rt hyl or brrpo. 17. Use
according to any one of Tcl a to 8, wherein the
conpound of formula (1)Xis ected from conpounds 1
to5 Br OH HOHOOOOHOHOH "2 M HO' \ OHO I
\ooHoHOOHdAd' 34 HOO

and salts thereof wherein

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

X is either =0 or hydrogen and hydroxy.

16. Use according to claim 15, wherein
R, and R; are hydroxy, and
Rs is hydroxy, methyl or bromo.

17. Use according to any one of claims 1 to 8, wherein the compound of formula (I)

is selected from compounds ! to 5:

and pharmaceutically acceptable salts thereof.



Me OOH 5 and pharmaceutically acceptable salts
thereof. 56 18. Use according to claim17, wherein

t he conpound is conmpound 2: HO\ OOH OH 2 19.
Use according to claim17, erein the compound is
compound 3: Me HO O OH OH 3 20. Use according to
any one of clains 1 to 19, wherein the inflammtory
di & désacegding & daitrell, fvhorimthe emapdund i ¢ompoimd 2:amat or y
bowel disease, ulcerative colitis, Crohn's disease,

ul cerative proctitis, distal colitis, autoinmune

di sorders, SLE, rheumat arthritis,

gl omer ul onephritis, Has Qnd di seases invol ving

pul monary i nflammti on

sion and lipid

dyscrasias and disorders agso %vai th estrogen

receptor activation.
2

19. Use according to claim 17, wherein the compound is compound 3:
Me
HO i o
OH O OH

20. Use according to any one of claims 1 to 19, wherein the inflammatory disease is

selected from osteoarthritis, inflammatory bowel disease, ulcerative colitis, 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.



