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A METHOD OF MODULATI NG B CELL FUNCTI ONI NG FI ELD OF THE
| NVENTI ON The present invention relates generally to a

worea0aosB3ed nodul ati ng cel lul ar functi oni ng andPEyan2®s/001754

useful for same. More particularly, the present
invention relates to a nmethod of nodul ating B cel
functioning, for exanple B cell proliferation,
utilising a conpound of fornmula (I). The nmethod of the
present invention is useful, inter alia, in the
treatment and/or prophylaxis of conditions
characterised by aberrant, unwanted or otherw se
i nappr oprAMETH@BIOF MODUIATIENG 33 CEIdAs FENGCT TONITG
conditions and B cell neoplasias. In a rel ated aspect,
the present invention is directed to a nethod of
PR IR CHR NV EANON  prophylactical ly treating
rheumatoid arthritis via the adm nistration of a
compound of formula (). BACKGROUND OF THE | NVENTI ON

i bl hic details_ of e_publications referred.to. .
ﬁ}e rs?%%f}l%le t??r}ﬁe a%ess r%eg?]ia}l%g ellglﬁﬁlgrdeoq’(%q uzaglttlg é;eflular functioning and
SepRRakeful lshite AMdrb partioalafy, thé Bred&f Giiveptibd Felatdd® a method of
reference to an¥ prior art 1n_this specification is

medulatingB salb funstigpingpior exaoare Bscellpmoliferation) wWilting cqmpound of
f ' . ' ri f
e e AR5 P By /B Abn RO ey 16T R Latment
dndldr girophyiexido Saditions elswadtdressd b abgrattpinsfantdd oresisewise
I n which #gceegi ne.system becones nisdjrected_an
r

InapPIepdate jomingsuch as %]thalgﬁgu%ﬁog 1tjops B ceﬂ neoplasias. In
%&Mﬂ@d hopelS e PR&ANT iBvBiRh §E direcRROB xﬁal?{wsf ﬁHfagE%Beéﬂﬁ and/or

I sease occurs in wonen, nmost frequently durin
mhphydaseiintrestom rbeuniateid arthnitie veythe edmingstrationwp kicompewhd of
O%E“\/l\ﬁr(b of cells and cell conponents that normally

BACKGROUND OF THE INVENTION

Bibliographic details of the publications referred to by author in this specification are

collected alphabetically at the end of the description.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common

general knowledge in Australia.

“Autoimmune disease” describes the group of illnesses in which the immune system
becomes misdirected and attacks one or more of the organs which it was actually designed
to protect. About 75% of autoimmune disease occurs in women, most frequently during

the childbearing years.

The immune system is a complicated network of cells and cell components that normally
work to defend the body and eliminate infections caused by bacteria, viruses, and other

invading microbes. Where a person has an autoimmune disease, the immune system
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work to defend the body and elimnate infections
caused by bacteria, viruses, and other invading

wor@soiss) \Where a person has an aut oi mmune di BEEAB2005/001754

t he i mmune systenm stakenly attacks self, targeting

the cells, tissues, and organs of a person's own body.

A collection of inmune systemcells and nol ecules at a
target site is broadly referred to as inflanmmtion.

There are many different types<of autoi mmune di seases,

and they can each affect the body in different ways.

For exanple, the autoi mmune reaction is directed to

mistakeply Iaﬁmksﬁemge‘ﬁmeﬂ@(ﬂebl&dwlﬁsaﬁmﬂl argansgiia ferson’s own body A

L R ARG e IE

inflam@atibm the joints. In other autoi mune di seases
such as system c | upus erythematosus (lupus), affected
ti ssues and organs nmay vary anong individuals with the

ﬁle?@ﬁ%‘?nan?lﬁ &ach Bes\’\éft thnlﬁRHﬁle '&?s%aééé“’a@gg%ﬁd& %l’?iﬂfgct the body

and | oi nt ere anot nay have af

1h|d<|ﬁﬁc&ynt wayd. Fongemplk, tthémltﬁinytnm@éaﬁagﬁ)ntl@ dﬁecrtéditor’the myelin in
per manent, . as W

t ' SS S b s 8% h%‘g“éﬂ% %ﬁ%gg]@g% «%Z’PP@af@fd %I‘Hfglt}f’dﬁ eh%%@ensed by
th@ oﬂ—s)éP Sf é!n ﬁiﬁlﬁﬁ)@et RS dTRe td til}l:’ %onn-gaﬁvé SQQE* 1?18 é&ﬁts In other

aut ol nmune di seases are diverse an
dubormmuine glissades sgcémstsyst,enm huplis e@theg}amsdmdephg,mffected tissues and

TR vaah g P RGeS it e, Bo Die Mith Wpus may have
dtfberRbliskinemhd jbiuts M%&és%th‘ef‘ln@& dgte ydchedt e, 'kEHHé? €and h;ngs

network to induce such an aberrant response is
Wltimpasaly, damage bmeertoiin Ussueoby be insoe s¥sten m@h}ftbmrm@nm@s with

PR BRIt 8 DERP st A1 150 1 e R ol s

of self tolerance |nclude (1) infection of somatic
tissue by viruses, (2) devel gpnent of altered self-Ags
H@éﬂg%erb HAUHmETIng élFSF&ﬁeﬁ amd;g@sq #ddgflnd %wma@@gglcelsgenetlc

ite F’,f%ﬁuo% _GRGLd, érfd%o%oﬁﬁ'ﬁct&gsa&ﬁg RAGEPSY iRl coft®fnaftd. At present

term nants,
many individual mechanisms have been identified, but how they interact with the immune

network to induce such an aberrant response is likely to vary from one situation or disease
condition to the next and largely has not been elucidated. Mechanisms that have been

shown to eventually cause a breakdown of self tolerance include:

¢)) infection of somatic tissue by viruses,

2) development of altered self-Ags due to binding of certain drugs to cell surfaces,
3) cross reactivity of some Abs to bacterial Ags and self-determinants,

(4)  development of newly exposed Ags in the body,

(5)  the influence of hormones, and

(6)  breakdown in the immune network that recognizes self.

Autoimmune diseases are often chronic, requiring lifelong care and monitoring. Currently,

few autoimmune diseases can be cured.
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(4) devel opnent of newy exposed Ags in the body, (5)
the influence of hornones, and (6) breakdown in the

WO powifs33pet wor k t hat recogni zes sel f. Aut oi MMUPET/AU2005/001754

di seases are often chronic, requiring lifelong care

and nonitoring. Currently, few autoi mune di seases can

be cured. Managenent of the inflammatory response which

is induced by an autoi nmune di sease can sonetines be

achi eved. For exanple, wth |UBUS or rheumatoid

arthritis i munosuppressi on nedi cati on can

occasionally slow or stop the i nmune systenis

Mesagenont oﬁtheﬁnﬂetwnatarsgmmse whinhds influeedbyigsamtbinohune disease

el B atthetal Bob SERAe Pk Bifo SEHRRRI At

mﬁﬁusqplsﬂegs@on B3 déﬁl@@éds[bnawy‘ fremt étrs@d;ﬁﬂhy amhﬁﬁ§ 8ystem’s
medi cations al so suppress the ability of 'the inmune

dsptrvietinn of the trgetediissue.i Bhe dmgs whisherowidlised v this tegard include
|
Go%g&‘tér&dls @é&rﬁ%og{éf r&étﬁ&re‘?cfaiee FS;&:?I e;?é}?aﬁ%e a%atﬁ{z)}png%land

I Sease em SsSsi on, are‘rare

éyeladbetin nUnfvmlnmew disé aRAicalts aosshipprekd thy abiligy of fhe immune
di sease_may restart when nedication 1s discontinued

piyem torfaghd infpeiageand Ahegpioauhanetather metenEply sesions sidg effects.
%&&@\‘?&Se\fe Qf1y HL SERL A ﬁtoslléﬁﬁsos?or%é Es ent aa'él gﬁﬁﬁ%ﬁ% discontinue

eumaio arthriti's 1s a pr 't at
medicatiomat (Tlhy pdssstabtyahatfthe drseuse mayerestas suben niEldB:atmls is discontinued

ffe te this disease are joints. This
iSagers i hleurd it OF Iongefory side GHecip gL Eeatigis Sikees
BYmBSS st SS@(;H rem ssion. Ot her organs that can be

involved in this system c disorder include the |ung,
eye, skin, and nervous systen1 The course of the

sea isvrlabe but .n_active .
RPSEFIG Db oSt AR BRO R iGp o tRncetive
ﬁgwl TE@iloSonfthon §itk affécted B tHia B Ease bird jomhtsli FigiadRest can be
uncertain, but it has been suggested that infection

cheractarized by acwa phages. followesihy perjods o4 enuissiart Other prgangfhat can be
involved in this systemic disorder include the lung, eye, skin, and nervous system. The

course of the disease is variable, but can lead to death in active progressive forms, usually
due to infection or complications of therapy. The cause of the disease is uncertain, but it
has been suggested that infection with Epstein Bar Virus (EBV) may lead to activation of
synovial B lymphocytes to produce an abnormal IgG Ab. The immune response to the
novel Fc region of this IgG may be the production of rtheumatoid factor, which can

subsequently lead to immune-complex formation in the synovial fluid.

Rheumatoid arthritis usually affects the freely movable joints, the ends of the bone are
covered with articular cartilage and are held together by a capsule of fibrous tissue called a
joint capsule. This joint capsule is composed of an outer layer of ligaments and an inner
lining of synovial membrane that secretes synovial fluid, which acts as a joint lubricant. In
rheumatoid arthritis, the formation of immune complexes initiates and amplifies an
inflammatory response, causing synovial membrane damage and cell lysis. Complement
fragments, C3a and C5a, have anaphylatoxic and chemotactic properties. The anaphylactic

activity leads to the localised release of histamine by mast cells and monocytes, producing
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synovi al B | ynphocytes to produce an abnormal 1gG Ab.
The i nmune response to the novel Fc region of this 1gG

woreyelosssphe production of rheumatoi d factor, wCTAUL@N001754

subsequently lead to i mune-conplex formation in the
synovial fluid. Rheumatoid arthritis usually affects

the freely novable joints, the ends of the bone are
covered with articular cartllage and are held together

by a capsule of fibrous tissuecalled a joint capsule.
This joint capsule is conposed of an outer |ayer of

i ganents and an inner |lining of synovial nenbrane
dyngttomeikesedliny nbjoirs, rédnesdandipaic NChahstaetic factors cah cause an

G RGP BT Exioai A | Hicse oo e P e BERvd o refease lysosomal

&2l R eTIRg erysyfl&ﬁﬂ%ﬁge vﬁﬁdhsﬂuﬂﬁeﬁ YHROWF18dn nfXRIFD AR Broliferative
daimage and céll |ysis. Conplenent fragnents, C3a and

©€Sponshal/be ayrapiiythat oxi ¢ and chenot actic properties.
The anaphyl actic activity leads to the |ocalised
rel ease of histam ne by nmast cells and nonocytes,

RE aHAGInRARRreeTs, T aki@ Bsoetlk bafsdbe d@bditdand w@ein es6radfich may
pai n. Chenotactic factors can cause an influx of

wa@dbw@%mv@d produgtioneof immumeglobpling, e inangthe gicious cycle of this

BRIBAC B ALFARE YRR IR My Sy e o

venales fce]ﬂait thv hlghmr.lmmﬁalofemhlhe Byiriiy anumeute’spisode, the proliferating

i nfl tion worsens, . nd B cells c al so be
?fqggyg?]‘aumﬁép BT 1“@? gt“tJPB’ﬁ ArkRYLY, e’ﬁg{}?‘é‘l pgws. Pannus is

g@gdsw&fﬂvd@m%fég ffo %scbﬂﬂéﬁ@ﬂla@@&ﬂ e GO jthtrBé’vﬂQ and spread the

vicious cyc I's | mmune- conpl ex syndr one.
'ﬁﬂamuiaaibh wrgtﬂeyanqiﬂudm)c’aﬂﬂagra . heﬂwdrolyttoeer;zgjmns refl¢asediean erode the

I d the hi h dot I | es.
o Rating B fntfetehon Ao gurgr Sithp SoaiBhs,o Ty & agpomber of
Jdﬁﬁaﬁdé@ At ean SRVl SHoViBbRed, ﬁlﬁhhcﬁ’hé‘IL 2Ghd Yxidr%cﬁ@-@eﬁ@éd“ﬂumor
pannus. Pannus is conﬁosed of vascul ari zed fi brous

raseesis faetori eAltpraptivey thenerdeus systemotantalsode ipyolgediwith the release of
f?lﬁrgglﬁr?gaéprf%e ts}ﬂfj:gt%nzy 4t E]cht e gg fﬁit %y%%&l%gg%%ﬁéhije&gign Substance P

Babtmhalpgiavoeed in@e hfans;rﬁ?isﬁbn depdin vighhle/biafhetréledsed into joint tissue

conplications. There are a nunber of
by sensory nerves, can stimulate the release of prostaglandins and collagenase from the

rheumatoid synoviocytes. These results can also be obtained from IL-1 and TNF.

Accordingly, there is an ongoing need to develop novel means of treating diseases, such as
autoimmune diseases, which are characterised by aberrant immune cell functioning. The
development of therapeutic and/or prophylactic treatment regimes which provide an
alternative to steroid and immunosuppression based treatments would be highly valuable
when considered in light of the seriousness of the side-effects which can be associated with

these current treatments.

N-[3,4-dimethoxycinnamoyl]-anthranilic acid (also known as 2-[[3-(3,4-
dimethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid, tranilast, TNL) is an anti-
allergic agent originally identified as an inhibitor of mast cell degranulation [Zampini P et.

al., 1983]. In work leading up to the present invention, it has been determined that
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subst ances that can activate synoviocytes, including
I L-1 and nonocyte-derived tunor necrosis factor.

WQ@\RGoenss3P0 vel y, the nervous system can al so bePCTiatRoo&/do1754

with the rel ease of the neuropepti de substance P
whi ch can stinul ate synovi ocyte proliferation.
Substance P is normally involved in the transm ssion
of pain signals, but when relegsed into joint tissue
by sensory nerves, can stinmulaté the rel ease of
prost agl andi ns and col | agenase fromthe rheumatoid
synOV|ocytes These results can al so be obtained from

-medw(dedl’dl\ﬁntophanwmaiab@ms ortdegvaivies theneobneypeaigilyneepdunds of
1% _nhovel neans of treating diseases, such as

ne di seases, which are characterised by

aberrant i mmune cell functioning. The devel opnent of
t herapeutic and/or prophylactic treatnment regines
whi ch provide an al ternatjsve to.steroi
I mmunosuppr essi on based ea%ne ts wo
val uabl e when consi dered |i n

i ghly

of the side-effe s W th these

current treatmefts. CO.H

-[ 3, 4-di net hoxy$| nnanmpy| B an hr ani I*. c acid (al so known
R?

as 2-[[3-(3, 4-
di met hoxyphenyjJ - =oxo- 2- propenyl ] am no] benzoi ¢ aci d,
tranilast, TNL) i s an antialdergic agent originally
|dent|f|ed as an inhibitor of mast cell degranul ation

l%ere Ie:nézh % ﬁt dalk2 151 £ §1]ld h9s gt d h%%dé Een a(%oﬁl%?a C-Caalkyl
£ TBedhderer

resen nven rmne

drbay, IRO@naRtiagd aréhlhwmge@ b@msrrﬁtt@gwidr @ aroﬂﬁi@ rchmatdamﬁld each X
t her eof especrally compounds of fornula (1): rein
ig iedepeprdertly selerteebiipm 4 hiayoh geavp: § halepenaten, p .Corﬁ4alkyl group or a

GRS AT o L 0 iPsr B0 B mpr o
dnmnehtede‘@gath& tofornmd emgmiﬂht is)anseﬂegmfaﬂn firto By dovayrdpulatgl B cell
roup, a .hal ogen at om C -alk rou or a, )
%&N&fmyﬂ@seﬂw?e%fﬁsm 5q waﬂ%laffsberg iF & Gpalipe thrumatoid
@y groups, they may be connected together to form

aring, and nis an integer from1l to 3; downregul ate
B cell

These findings are of great significance since the elucidation of means to downregulate B
cell functioning provides means for selectively regulating B cell immune responses. This
has application in a variety of situations, such as the treatment of conditions which are
characterised by aberrant B cell responses. Accordingly, the present invention now
provides a powerful means of selectively downregulating B cell functioning in a manner
which avoids the side effects associated with conventional immunosuppression, this
conventional form of immunosuppression being directed to downregulating the functioning

of all immune cells.
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functioning. These nol ecul es are also particularly
effective in treating rheumatoid arthritis. These

wo povdiosazso ar e of great significance since the PCT/AU2005/001754

el uci dation of nmeans to downregul ate.B cel
functioning provides neans for selectively regul ating

B cell immune responses. This has application in a
variety of situations, such as _the treatnent of

condi tions which are characteffsed by aberrant B cel
responses. Accordingly, the present invention now

provi des a powerful neans of selectively
SOMMARY &F THEREINEENTIONCt i oni ng i n a nmanner which
avoi ds the side effects associated with conventiona
innunosuppression this conventional form of

RIS @;ﬁ:@iﬂéﬁn&?hﬁtﬂth@ claBfi a;ﬁlchq*om@wm&g |t1§é ddrgexk BRuires

unc i oni ng i mune cel | s. SUWARY OF T

OthrREe, t W¢ndd'ggnpme"t andsvaslp@@msrsruehw '&@nmnxse&"w@dé'bqnmsmg" will

1?%‘3“{%65& d.ltg\é\’%ﬁrtbg %r?ch%sﬂo% chf(a)ars:i ﬁi inte %%g g’%glt é‘r%ﬁl‘év' o? mtegers or steps
D& 26Pthe 2REIUsiBN O ABOGMET iBieRer or stép dr gb@upl@idﬁfegéﬁ@ﬁi steps.
inmply the inclusion of a stated integer or step or

group of integers or steps but not the exclusion of

?&)rcﬂhg iéc 8%{%;?9@“0{‘ He o%é&gg Hlé/grgﬁchfuig tdﬂ‘éct%@éoi%%{eﬁmﬁrof downregulating
B mvlde fitnctoning, szhd wethed comprsing bhmdcthfg sdialB celd) slithtanredfeBive amount

C funct 8&4 %d gld rre#lhod 9 risi % conta t| n
n& OB“tOéPh ipialRd &P %’é‘e@ ¥ OLfeTy ARV
I%%g&%ﬁ@ﬂ%&gp@&g@ﬁ@ﬁh%g,pbol ites or derivati ves

hereof, or pharmaceutically acceptable salts thereof.
Accordlng to anot her aspect of the present |nvent|on

d d of l.
Aestaing £6 foshet SadtFoREe rireRonRmeet i o Bnsad ot

&)V@tﬁ'&éuléﬁ‘iﬂé"B @811 pfdl@ShiiNE sATRMThoPEorMFIEsin cofdcing said B cell with an
| DO nedi ated tryptophan netabolites or derivatives

¢ffastive pmepntsH epeat Bt AP imediptedisypibphangagtelolitereqralstivatives
thereof or pharmaceutically acceptable salts thereof.

According to this preferred embodiment, there is provided a method of downregulating B
cell functioning in a mammal, said method comprising administering to said mammal an
effective amount of one or more IDO-mediated tryptophan metabolites or derivatives

thereof or pharmaceutically acceptable salts thereof.

More particularly, there is provided a method of downregulating B cell proliferation in a
mammal, said method comprising administering to said mammal an effective amount of
one or more IDO-mediated tryptophan metabolites or derivatives thereof or

pharmaceutically acceptable salts thereof.

According to another aspect of the present invention is directed to a method of
upregulating, in a mammal, the IDO-mediated tryptophan metabolite or derivative thereof

inhibited B cell functioning, said method comprising administering to said mammal an
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According to this preferred enbodi nent, there is
provi ded a nmet hod of downregul ating B cell functioning

w0 pooa/osmoral , sai d met hod conpri si ng adm ni st ePCTIUL®S/001754

said mammal an effective anobunt of one or nore

| DO nedi ated tryptophan netabolites or derivatives

t hereof or pharmaceutically acceptable salts thereof.

More particularly, there is provided a nethod of
downr egul ati ng B cell prolifergfion in a mmmal, said

nmet hod conprising adm nistering to said manmal an

ef fective anount of one or nore | DO nedi at ed
¢ffegtivophamt o tabolagordst afran dBO-madinted $ryphophen metabolite or derivative

har paceutical | y. accept abl.e ts thereof. According
tllp‘lsregﬁgrt nﬁ%‘ﬁ’é%lfaalg? a‘i%f‘@glﬂF éélgh’tﬂqoﬁ\/enti on is directed
to a nethod of upregulating, in a mamml, the

| DO-nedi ated tryptophan netabolite or _ derivative
Aepording t9 anethsirmsppcBolihE prasemidnyentipnds ditesied taptrgsbiod for the

I.Si } i A : ' E| ffectiv
R ATl g R TR BB 5 e B ot
4CEVRP Y 4 ramdial dald mathod @oinpekiag bd@inigedipdorsaiibdbmanl Ay effective
acceptabl e salt thereqgf. According tqQ another aspect

apourts ef ppeseraperei IRGmefisted teynionhar metpbolites orderivdivephereof or
ﬂg,r% r axis of a condition

%}Egl}lg%etﬁgél e C%g%a%ggarlﬁan%ljé%ii unwanted B cell activity

in a mnmal, said nethod conprising adm nistering to

said nma n effective amunt. of one or nore )
Vigks prslio et d%ﬁrw{r&ﬁwa BRI TPt e TSRS AOApr Rrgghylaxis of a
dneitRAlchacRRIBLHbAR vhwaGRan 8 fns@ddiss ihemeRinal, said
More particularly, there is provided a nethod for the

metbad nemprisingl Administepig/oaidsnahmal aoefitictive amount of tranilast for a
characterised.. aberr.a r_unwant ed. B, ¢ . .

ERRET bflen SO o SRR it £l Smpgionine.

adm nistering to said mammal an effective anount of
tranilast for a tinme and under conditions sufficient

Rigfearhiin thequiesaningentipngs dispdted torempibad fiey, theirestareating/or

érﬁghgﬁ&% §f‘én %ﬁéfi‘ﬁﬂﬁﬁ&%hﬁitﬂh ofifhEdriled B RHAND: RWahf28 B cell
r nent and/ or

functioning in a mammal, said method comprising administering to said mammal an

effective amount of one or more IDO-mediated tryptophan metabolites or derivatives

thereof or pharmaceutically acceptable salts thereof.

According to a related aspect of the present invention is directed to a method for the
treatment and/or prophylaxis of inflammatory joint disease in a mammal, said method
comprising administering to said mammal an effective amount of one or more
IDO-mediated tryptophan metabolites or derivatives thereof or pharmaceutically

acceptable salts thereof.

Yet another aspect of the present invention is directed to the use of one or more
IDO-mediated tryptophan metabolites or derivatives thereof or pharmaceutically
acceptable salts thereof, in the manufacture of a medicament for the treatment of a
condition characterised by aberrant or unwanted B cell functioning wherein administering

said compound down-regulates said B cell functioning.



prophyl axi s of an autoi mmune condition characterised
by aberrant or unwanted B cell functioning in a
woreomab339sai d nmet hod conpri si ng adm ni steri ng POI/AHRMS/001754
mammal an effective anount of one or nore | DO nediated
tryptophan netabolites or derivatives thereof or
phar maceutically acceptable salts thereof. According
to a related aspect of the present invention is
directed to a nethod for the tfeatnent and/or
prophyl axis of inflammatory joint disease in a manmal,
said nethod conprising adm nistering to said manmal an
ef fecti ve anount of one or nore | DO nediated

t,ypt ophan netabolites .or derivatives thereof or
SHLRER GEvCE b R BiarrEon 1 Sceda dot tso pEons Ao IDO-
lgfédﬁ%a tx%to&;ﬁ& Rie@561es bPI&NLatiO8s theredf 6ﬁﬂfaﬁﬁac¥eﬁtié£8r déeéptable

one or nore | DO nedi ated tryptophan netabolites or

sadis theagaf e thetrhauasture of pivedicansot for the tyeatuenpf alsbadition

alts thereof . in the nuf a re.of. a medi canent for
e TrisBf RERtereo! USRS AL HiPu8tindi ced by aberr ant
or unwanted B cell functioning wherein adm nistering
sai d compound down-regul ates said B cel

Yeirroothsnpspgeiatfithe prasrst Hientepisdireged thithepise gbee or more

. ti : : ot _ '
IR0 IR A IEHSRE (RIS Bl
dcoeptalslt sqits thteofyactietmamlidcyuraot & piedivhmenifor thetthatmeadt of

in the manufacture of a nedicanent for the treatnent
ipflapmaEnRiQInGLHS@EGr act eri sed by aberrant or unwanted B

cell functioning. Yet another aspect of the present

invention is directed to the use of one or nore

Y 8C@nothdi adpeck dfithpprepdnh mveptiabeldttsas IDO-nediatedttiypesphan metabolites

t hereof or. pharnmaceuti cal.l y. accept.abl e sal ts.thereof,
G VAR st O oo et s B REAOLF ofls o8} RaARApists thereot,
Wherl ¥l ATRUASNodsUf Me Ses@RERent¥®] anot her aspect of

the present invention relates to | DO nedi at ed

tryptophan netabolites
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or derivatives thereof, or pharmaceutically acceptable
salts thereof or antagonists thereof, when used in the

woreiohosisoof the present invention. BRI EF DESCRI RTT/®N2006001754

THE DRAW NGS Figure 1 is a graphical representation of
the anelioration of established coll agen-induced
arthritis (CIA) by intraperitoneal adm nistration of
tranilast. DBA/1 nmice were inmunised with bovine type
Il collagen in conplete Freund®s adjuvant in order to
i nduce arthritis. After onset of clinical disease mce
were randomy assigned to different treatnent groups

BRIEP DESCRIRTIONOF THEDRAWINGS 400 ny/ kg/ day or
vehicle control. Cinical scores were assessed
throughout the treatment period using a clinica

ﬁgﬁfé g asgﬁ%}gga%g@fegéne%n o tﬁerh%léﬁ)ém%?estIﬁ‘l?sh@@Ebl‘fﬁg@h-mduoed

ssible sc mouse is 8. There were /- mce
apr’ehntls (@Ia«i)ianmtrgpqrufmeal:a@umtmtmm oﬁtrgnhtpﬂmIb,BA/ 1 mice Were immunised

esen [ f the a rati,on .of establi hed
i R e P e i st Rind Ry B 13 Rt B,
AfEauissest ciihichl ek mhidePéte kindoilY ageshel fo FRHReER hiRatment groups
Freund's adjuvant in order to induce arthritis. After

md@‘fendfarellastmt 460, 280 95 49@ me/legidayerre epighenwttpl. aglinigrlsgores were

to di t
e TR RS SR cPbive n
Baihsive | Tﬁmamm@sibleeﬂotdpe@ ugtueelis 8. HEhelr¢ @@ieBD0 mice per
There were 7-10 mce per treatnent group. Figure 3 is

e ET - represent ation of the inhibition of B cell
proliferation by tranilast. B-cells were activated in

vitro with LPS, and |1-100 ng/m tranil ast.

Flgoi'é 2 &y Agraphicalasprassit oo te amgeliﬁmtidnmfteaﬂab],ishdétCéAttefd

15@%&(? n?ﬁl 1% i llsast Llnﬁ?@) l?l‘gllég t%%é {5‘%'8{“;1?@? ﬁgﬂvme Zype IPcollagen in
dpsaederandentd; Nvaant dHdé& BB ueY BRMitis! AP YHs & dficARical disease

Figure 4 1s a grap hi cal representation depicting that
Biccerdre prdbinfeassigned ta didifgront treatmiepiroups and given tranilast at 100, 200

or 400 mg/kg/day (i.p.) or vehicle control. Paw-swelling was measured throughout the

treatment. There were 7-10 mice per treatment group.

Figure 3 is a graphical representation of the inhibition of B cell proliferation by tranilast.
B-cells were activated in vitro with LPS, and 1-100pg/ml tranilast. Proliferation was
assessed using BrdU uptake, detected by FACs analysis. LPS induced proliferation in 72%
of cells. Tranilast inhibited the proliferation dose-dependently, with a maximum of 75%

inhibition.

Figure 4 is a graphical representation depicting that B cell proliferation induced by LPS
and anti-CDA40 is inhibited by Tranilast. B-cells were activated in vitro with LPS or anti-
CDA40 antibody and 6.25-100pug/ml tranilast. Proliferation was assessed using
3[H]thymidine incorporation. LPS and anti-CD40 induced a 92- and 258-fold increase in
thymidine incorporation respectively. 100ug/ml and 50pg/ml tranilast significantly
inhibited B cell proliferation induced by LPS or anti-CD40, by 99% and 97% respectively
with the 100pg/ml dose.
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and anti-CD40 is inhibited by Tranilast. B-cells were
activated in vitro with LPS or anti- CD40 anti body and

WG 20640333@0mg/ M tranilast. Proliferati on was aRCEAF2M5/001754

using 3[H thym di ne incorporation. LPS and anti-CD40

i nduced a 92- and 258-fold increase in thym dine

i ncorporation respectively. 100mg/mM and 50ng/ n
tranilast significantly inhibited B cell proliferation
i nduced by LPS or anti-CD40, 'bl)Q "99% and 97%
respectively with the 100m/ m dose.Figure 5 is a
graphi cal representation depicting that B cell
proliferation induced by LPS and anti - CD40 and

Bgbre 3 B fral e nialon deieling i BEflBroifiei it jdyped by LPS
ARtantil O @Md BRAEM Hidhib&ed by %H]'!Bdsm BIdeHQ ’w'e&sz{c{wated in vitro with

Proliferati on was assessed usin 5y di ne
t12 i

LR or @mr@Dﬂa antibgdg, or antitlgDutiba (&Mg{mblmlast

1s. - and f ease .
]?rﬁggcir ' a‘?’arS KT %2?18“ ¢t giﬁlél { ymggn%ﬁlc‘?%f)}at%r anﬁf atntl'CD40 and anti-
BMIfdht eIt layid lsmhadal dmﬂ)k&rﬁ:ﬁdalsesnh Qﬂl}fnfudtrﬁtlh@ﬁpdnﬁﬁmfbdpectlvely

3r7y LPS or anti - | st _all doses teste

Frghml wanilpst slgméjmmhda@bae%me Ipeoliferetian mmcmws or anti-

CPRVALTR Pk PARRIHTO I MV g poienal, Blugiiith

iahibitigphwasadbserwpd edthrit0apg/an tahiladtef 96%6(LRS)]t91% (anti- CD40) and 98%
qestlahgnllvl'éshed CIAwith 3,4-DAA. DBA/1 mice were

{“Hm ed with type Il collagen in CFA and nonitored

for devel opnent of arthritis. On day 1 of arthritis,

mce were injected intraperitoneally with 3,4-DAA on a
Eigilt'ey6 s igsa.phﬁawrelpmscmaé@s ofvths treatisented egliablhshed CIA with 3,4-DAA.

ers. The.clinic orln em was

i8] PRig; woi s o I GHERE S, B o fobitored for
dv'ev@[o@ﬁféﬁﬂ@ﬁﬁﬂﬁﬁﬁe NBh Ad$ lsd‘lﬂirﬂirﬁh@ miRCRerk iAfecté@ Sntraperitoneally with

%{‘a ded, giving a maxi mum score of 8 per nouse.
QAo edailyshsiss mBaw ickaesshvas measyed gty rdlipgst The clinical
L [ negl _
1) SIFL SN A,RIPL PR 20 6 R BUR s, a2
Evieuiced Seddnidioust swelling. Each limb was graded, giving a maximum score of 8

per mouse. Histological assessment of arthritis was carried out on haematoxylin and eosin
stained sections using a scoring system as follows: 0, normal; 1, minimal synovitis without
cartilage/bone erosion; 2, synovitis with some marginal erosion but joint architecture
maintained; 3, severe synovitis and erosion with loss of normal joint architecture. There
were 14 mice/group (data pooled from two separate experiments). *, P<0.05 (compared to

control group).

Figure 7 is a graphical representation depicting that treatment with 3,4-DAA leads to
increased IL-10 levels in vivo. Mice with established CIA were treated with 3,4-DAA or
vehicle (n = 7) for 10 days (see Figure 6), then bled. IL-10 in the sera was measured by
ELISA.

Figure 8 is a graphical representation depicting that mice with established CIA were

treated for 10 days with 3,4-DAA or vehicle control. Mice were then killed and draining
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cartil age/ bone erosion; 2, synovitis with sone
mar gi nal erosion but joint architecture maintained; 3,

w@ewens33gynovitis and erosion with [ oss of norP@Ei/Ap2i08001754

architecture. There were 14 m ce/ group (data pool ed

fromtwo separate experinents). *, P<0.05 (conpared to
control group). Figure 7 is a graphical representation
depicting that treatnment with 3,4-DAA |eads to

increased IL-10 levels in vivdl-M ce with established

ClA were treated wth 3,4-DAA or vehicle (n =7) for

10 days (see Figure 6), then bled. IL-10 in the sera
(veslimabakurphdndale dellk Skere Buljureé f8r V2h &n treagiisemcal or presence of type II

B SETHEb h Eb h B AT SR rond o v
iy A0 1 L 4D BOHAAGE B,

spirmatemewite collagey pdiffetenced betgeen thieFgibgpsawetelrot Significant, indicating

r J,on S ured by ELI SA and was found to, be .
e abtnel §e Erabeh TFiwol o ARt YERaion s} Gapmal in the
dwéﬁ%g.ofmv&u%r, on restinulation with coll agen,

di fferences between the groups were not significant,

i ndicating that the ability of the T cells to respond

eni ¢ Sst.i | ation . rned to nornal the.
Igfﬁ%‘hg’e of grﬁ@'i %preﬁ tat Oél éel?lgtlrég g} aﬁﬂ?%sgl otn artﬂrms 4 days after
demtleﬁ ftiRirar3N el With Bgaliilkbed elapae Of wadetihatddi witlf 3,4- DAA (400
s after cessation of therﬁf81 Mce with established
1

g(dﬁy): rg dpg & to Peaftastirilip @ oahsavrip of Ay wasponitored up
ra@ﬂ‘lﬁaya%ﬁm‘s?s Refilto ?e'lalaﬂé hﬁ%rémgﬂﬁ’a cj inical severity of
noni tor

Y12 Arthritis is
seen to rel apse at around day 9. Figure 10 is a

aphi cal repre entation depicting t W 4- d ...
Benpend § 31 srehienl aepreseniaon d depigfing @%ﬁﬁmﬁrﬁﬁ%& inhibit B and T
é:e)ﬂrﬁrghﬁgatﬁn% Gitko.CBUiSed Bl St béﬂél V@érg @tlﬁl%[atgdszrWQh Ryith anti-CD40
ant1-CD40 (a), or anti-CD3/anti-CD28 (b) respectively,
(ah or hetifFRYentt-€D8 (baregpentivelys sthe for&edcedAvarying doses of 3,4-DAA,
or 3-HAA. Both 3,4-DAA, and 3-HAA dose-dependently inhibited B and T cell

proliferation, assessed by 3H-thymidine incorporation. Both 3,4-DAA and 3-HAA therapy

m

dose-dependently reduced IFN-y production by T-cells (c). 3,4-DAA dose-dependently
inhibited IL-10 and IL-5 production (d, e), whilst 3-HAA increased IL-10 and IL-5
production by T-cells.
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or 3-HAA. Both 3, 4-DAA, and 3- HAA dose-dependently
inhibited B and T cell proliferation, assessed by

wW@kbobksasvai ne i ncorporation. Both 3, 4- DAA and BETAB2005/001754

t herapy dose-dependently reduced | FN-g production by
T-cells (c). 3,4-DAA dose-dependently inhibited IL-10
and I L-5 production (d, e), whilst 3-HAA increased
IL-10 and IL-5 production by T-cells. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON P& present invention is
predi cated, in part, on the surprising determnation
that | DO nedi ated tryptophan netabolites or
BDETAILE D PESCRIPIFON OFpEHEANYVENTAPDNunds of fornul a
(1), downregulate B cell functioning, in particular B
cell proliferation. Consistent wth these findings,
Bhipriefend ifveh@dred d, il parf) 38 thd SRpRERH deteintihAfidie®at
t hat | DO nedi at ed trypt ophan netabolites or
HROPimediatedyptpphancnetakalifescorleriyatisspistenisespecipldy pampounds of

e [ feCt:| ' equl _ati 1 he .
felrhg T 0P le38 bl Rl S PP MER M RO BRbAS Consisten
with lilids¢ fiading$)@ae if & redatad aspeaty & haowlspdeen ddt@ehihdtbthat IDO-mediated
rati onal desi%n of meanps for therape&:ti cal |

real y .or
BrRIppRAndeeiaalites orderyativies thessnd; esperaXerappuide of formula (), are
geaéﬂmféff&%@e %ydapﬁfega?ﬁn YAk eHe BspEide asspciated with
uncti oni ng. Exanpl es”of such conditions” I nclude
detmpiondiarthritisn dibeseofisdisgsdiava sowlpermiteditie mtivialidesign of means for

ccor di ngl one aspeqgt of .the present .invention i.s
ety b poRByROHRDY ohine ColiEs RipiaNE Hhardileridtd by aberrant
SUBRH AR B Bell fikHoiBS. "BLakPIEPST tich dodRbRCGhEINGe S@bFnBune
cell with an effective anount of one or nore

¢apditinag iseaheas rheymatoidrrathritiet abol i t es or derivatives

t hereof or pharmaceutically acceptable salts thereof.

Ref erence to "1 DO nedi ated tryptophan netabolites” ,
Abevitlidglie onngipeatod itk Beseat nvbidNie dirk&edftya fetHRAWf downregulating
which i's generated pursuant, to the netabolismo

f
Brgibfestianing: wid methodermasising cegiasting said B epil adthom cffsetive amount
SESRR e DO MR t&ﬂfop%r?m@f%olliﬂe%lt &Sivalvesthereof or

pharmaceutically acceptable salts thereof.

Reference to "IDO-mediated tryptophan metabolites" should be understood as a reference
to any molecule which is generated pursuant to the métabolism of tryptophan via the IDO
enzyme system. Examples of such metabolites include, but are not limited to, 3-
Hydroxykynurenic acid (3-HKA), 3-Hydroxyanthranilic acid (3-HAA), picolinic acid
(PA), and quinolinic acid (QA). The present invention should also be understood to extend
to the use of derivatives of IDO-mediated tryptophan metabolites, such as tranilast. N-
[3,4-dimethoxycinnamoyl]-anthranilic acid (also known as 2-[[3-(3,4-dimethoxyphenyl)-1-
oxo-2-propenyl]amino]benzoic acid, tranilast, TNL) is an anti-allergic agent originally
identified as an inhibitor of mast cell degranulation (Zampini P et al., 1983). In
accordance with the present invention, it has been determined that this molecule, which is

a synthetic derivative of 3-HA A, functions to downregulate B cell functioning.
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Hydr oxykynureni c acid (3-HKA), 3-Hydroxyanthranilic
acid (3-HAA), picolinic acid (PA), and quinolinic acid

W@ ap/053BhEe present invention should al so be unPEer/avawma001754

to extend to the use of derivatives of |DO nediated
tryptophan netabolites, such as tranilast. N

[ 3, 4- di net hoxyci nnanoyl ] -anthranilic acid (al so known

as 2-[[3-(3, 4- dlrnethoxyphenyl)-loxo-

2- propenyl ] ani no] benzoi ¢ aci @,13tranilast, TNL) is an
anti-allergic agent originally identified as an

i nhi bitor of mast cell degranulation (Zanpini P et ah,
[h9%3 prefenedenbsdiments thei IDO-hediaprdasygndphan westabodite or derivative
1gas Eeen detern1Efd tggi this nolecule, which is a

§ephisa ompornd ot 1opaugiDs. HAA, functions to

downr egul ate B cel | functlonlng In one preferred

enbodi ment, the I DO nedi ated tryptophan netabollte or
derivative thereof is a cgnpound of forpéla

wherein each of Rl and
froma hydrogen atom or
are each hydroge
chem cal bond,
hydr oxyl group,

pendeptly se eC'QLHfrOWla
geﬁiat m a Cl-Qall Cyl group or
a Cl-C4al koxy g r wherRtwo X groups are al kyl or
al koxy groupsyx)they may be connected together to form
aring, and n I's an i nt eger éyonwl to 3 or a
pharnaceutlcally acceptable salt thereof. The carboxyl

ound. of for.nul.a in the
Shétghh cact 6ER! FETROR TdrondBHEETET Hig™ PhETRSAg R Cr-Cialky
?x@ﬁp q{@ydndg(W@edo'ﬁ Hyﬂrl%@ﬁ a%nps%'té detibr fHnehsitRG! cheﬁﬁcal bond, each X
east one of i's a hydrogen at om

Mor
lpmc’feqapmsly stig@thd pmPahysdtexyk gzoup, hhalogereaiont, e:ﬁa Cyalkyl group or a

LR RS S L R T

donntdied fdgéﬂi]eﬂfo forf a rfgd QR is andniegOniest .1 tBRefrar pﬂhhﬂad&utlcally
is 1 or 2 and each X, which may be the sane or
aficeptable selt thezeofel ect ed from

The carboxyl group in the compound of formula (I) may be in the 2-, 3- or 4-position of

the aromatic ring. Preferably the carboxyl group is in the 2-position.

Preferably at least one of R! and R? is a hydrogen atom. More preferably, both of R! and

R? are hydrogen atoms.

Preferably R and R* taken together form a chemical bond. Such compounds having an

unsaturated bond may be in the form of E or Z geometric isomers.

Preferably nis 1 or 2 and each X, which may be the same or different, is selected from
halogen, C1-C4 alkyl or C;-Cyalkoxy. Preferably X is selected from halogen and Cy-
Cjalkoxy. More preferably, n is 2 and both X are selected from C;-Csalkoxy, especially
when both X are methoxy.
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hal ogen, Cl-C4 al kyl or Cl-C4al koxy. Preferably X is
sel ected from hal ogen and Cl- C4al koxy. More
wee@besaly, n is 2 and both X are sel ected frpeT/AU2005/001754
Cl- Qal kOXy, especially when both X are
nmet hoxy. Particularly preferred conpounds of fornula
(I') useful in the invention are those of formula (11):
wherein X and n are defined in formula (1). Exanples
of conmpounds of fornula (11) -ilficl ude
2-[[3-(2- et hyl phenyl ) - | - oxo- 2- propenyl ] am no] benzoi ¢
aci d;
P&riﬁc[viﬁarl}apxﬁmﬂeﬁlcpim@nym@sxﬁ ferxod 2¢Ijp neyfelny i eaimverd]dnene those of
aci
me[“ﬂQ-(I(I)t nmet hyl phenyl ) - | - oxo- 2- propenyl ] am no] benzoi c
acid; 2-[[3-(2-ethyl phenyl)-I
- 0X0- 2- propenyl ] am no] benzoi ¢ aci d;
2-[[3-(3-ethyl phenyl)-1 -oxo-2- Sropenyl
acid

benzoi c

enzoi ¢

2 [[3 (3 pr opy| phenyl|) - 1- oxo- 2- prowbnyl]an1nofbé%%oic
acid; 2-[[3-(4tpropyliphenyl) -

1- oxo- 2- propen no] benzoi ¢ aci d;

2-[[ 3- (2- hy¥)xyphenyl ) - I - oxo- 2- pr openyl ] ami no] benzoi c
aci d; an

2-[[ 3-(3-hydroxyphenyl ) -1 -oxo0-2-propenyl ] am no] benzoi c
acid; 2-[[3-(4- hydroxyphenyl)-l

%ﬁ%?@%igﬁgﬂ?or op n)ﬂﬁ p‘ﬁﬂﬁgc?cZagir g;penyl ] am no] benzoi c

aC|d 2-[[3-(3- chlorophenyl)
eﬁoﬂvoﬁﬁﬁaudls} bl eNyacmdaci d;

%H}ic{}meth}glglhgnry?)p{]%gg-l -I;roéen%/)l(]gm%no%lrognF)z%Pcyalcllda m no] benzoi ¢
2;—1:[].[3 qé-lﬁ&h{/l'pﬂ&[ﬁ)@ 1Y) 5ihp R PratiiiS]BAEBY dofd no] benzoi ¢
2-[[3-(4-methylphenyl)-1-0x0-2-propenyllamino]benzoic acid;
2-[[3~(2-ethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-ethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(4-ethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(4-propylphenyl)-1-oxo0-2-propenyl]amino]|benzoic acid;
2-[[3-(2-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(4-hydroxyphenyl)-1-o0xo-2-propenyl]amino]benzoic acid;
2-[[3-(2-chlorophenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3-chlorophenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(4-chlorophenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(2-fluorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-fluorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(4-fluorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
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2-[[3-(3-fluorophenyl)- 1-oxo-2-propenyl]am no]benzoic
aci d;

wQ@2(0p@8533490 f | uor ophenyl ) - I - oxo- 2- propenyl ] ani noPGEALR106/001754

acid; 2-[[3-(2- bronophenyl ) -1

- 0X0- 2- propenyl ] am no] benzoi ¢ aci d;

2-[[ 3-(3-bronophenyl) -1 - oxo- 2- propenyl ] am no] benzoi c
acid; 2-[[3-(4-bronophenyl) -

1- oxo- 2- propenyl]anlno]ben20|ésa0|d

2-[[3-(2, 3-di met hoxyphenyl ) -1 -oxo-2-propenyl ]

am no] benzoic acid; 2-[[3-(3,4- dlnethoxyphenyI)J
2-HRe2sbrpmopleenyl)}1 @m-atp}mzk}amlmﬁe@zom acid

Uk T SO TR sl
2lf E’(@-tﬂoﬁbﬁﬁ&v}blﬂ omwﬂmqu@hﬁmwom acid;

(3, 4-di net hyI henyl ) - 1-oxo- 2- openyl]
Ha13bdimedioxyplanal)- 120750( 2-propeny Hamo ngwesrawd)

%[[?@ %%ﬁ%ﬁ@%&y@%@%@?}%ﬁ%ﬁ%%i& %en%%lﬁ am no] benz
2)[[6 (&Ql—dimeﬂtok&ﬁhe(n&lﬂbdﬂﬁﬂf]ﬂdp@bﬁﬁmin)oflbenzom acid;

1- oxQ- 2- pr p nyl]..am no] benzoi ¢ aC|

22[[[3[-@ 3(-@1%’5}3 L&eﬁbwpm ;Qpenyl] am1no enzoic acid;
2

ﬂ[[?x(g 44 ( %IH%%}%%%@ %ﬁ?@bﬂ] Afitndibenzoic acid;

2-f3e(2 2~gpimegeiptichgly lﬂw)ida%-mmpenyk]mhilip]benzoic acid,;

22[)[55)@23( %‘F@’ﬁgll‘@{ Oglgrﬁy(gﬁ%ggﬁ%é%ﬂ&aﬁi&o]benzoic acid;

zgg [IB (L:@ 4(cI%e%o%eﬁﬂ%ym}s{&pehyl%ﬁh@]b@ﬁ%@ A¥il ani no] ben
2{Bf@ %@eizhowmenylbﬂdk@mi prdpenydilﬁrmnp}b@pmw hdidni no] benzo
%&3%]36%131‘20& %ypén%p&ﬁ' ldcl)xeot i%r peny ?{m)llno]loeg%(oqc amﬁr openyl ]
2{BI3 4cﬁp1%pdxﬁﬂiaﬁylme®w z-pfop@xmaanmbpj@ﬁmb hédj no] benzo

ic acid 3- di propyl phenyl ) -

21[[6;&8 @dlpmemghep r@ﬂ%%ﬁmeeyl&aem@o]benzow acid;

Z1E Gty pEAP ARen by ppaneaud) o ol e
21:[[69(6 ;42dipthgiphayyl }-drixon - pepewil fandasd Jbenzoic acid;
2-[[3-(2,4-diethylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dipropylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo0-2-propenyl]Jamino]benzoic acid;
2-[[3-(3-methoxy-4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-ox0-2-propenyl]amino]benzoic acid,;
2-[[3-(3-methoxy-4-chlorophenyl)-1-o0xo-2-propenyl]Jamino]benzoic acid,
2-[[3-(2-methoxy-3-chlorophenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid,
2-[[3-(3-methoxy-4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid,
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2-[[3-(2- net hoxy- 3- net hyl phenyl ) -1 - oxo- 2- propenyl ] am n
o] benzoi ¢ acid; 2-[[3-(3-nethoxy-4-nethyl phenyl) -
wa2ex05B39pr openyl ] am no] benzoi ¢ aci d; PCT/AU2005/001754

2-[[3-(2- net hoxy- 3- et hyl phenyl ) - | - oxo- 2- propenyl ] am n

0] benzoi c aci d;

2-[[ 3-(2-net hoxy- 4- net hyl phenyl ) -1 - oxo- 2- pr openyl ] am n

o] benzoic acid; 2-[[3-(2-nethg @y 3- chl orophenyl) -

1- oxo- 2- propenyl] am no] benzaiC "aci d;

2-[[3-(3-net hoxy- 4- chIorophenyl)-l-oxo-2-propeny|]an1n
{ben20|c aci d;

[BF@-methenst- &dw;lroayphﬂnalr)olpmgﬁp)fopenaﬂ@mmoﬂ;b@pemwcﬂdam n

B AR Bl Ao RhmaD s R AR gl i n
@I[BQ(BZIOIrﬁneﬁEylénepBeli)[l)?El(oio%pﬁp&%ﬂﬁnhﬂﬂb@mmw&“ ) -
- 0X0- am no] benzol ¢ aci

2z£[?[@ @u%gﬂ@wLanww&Passz?pwen%ﬂlamn@h@l@mm%e nyl |
?_f'[‘gr@hbﬁl@ﬁgleﬁeé’i‘ai(ﬂah%n%l%q g@&ﬁmnm&my RAG W -

X0- 2 am ben
2{BEG4 é’chyﬂenéthwmheﬂmali@xyﬂqmnpér)ﬂ]aﬂmmqbeﬂ’zohrmnyI ]
am no] benzoi ¢ aci d;
2-[[3-(3,4-trimethyl enephenyl)-1-o0xo-2-propenyl ] an no]
&%ﬁﬁﬂ:‘u&rl r&‘erred compound of formula fII) for use in the inventjon is 2-[J3-(3,4-
2-113-(2 r|net% Pene 0X0- propeny? am no
d;entlmapmwb 1-gx¢- P@Q@nﬂ]mm}bwmm Iaondx(férhmwt JINL).
1- oxo- 2- propenyl ] am no] benzoi c acid; and
2-[[3-(3, 4- ethylenedioxyphenyl)-l-oxo 2- propenyl ] am no
hh@baRt freféiidd enfbddahdritCtie ADOYmMBdigke Hy@ﬂ)pﬁ@ﬂrﬁl@tb!b@h@for derivative
fornmula (Il) for use in the inventionis 2-[[3-(3,4-
theref s@opponyd pf forgrls-BDpr openyl ] ani no] benzoi ¢ aci d
(tranilast, TNL). In another preferred enbodi nent, the
| DO nedi ated trypt ophan netabolite or derivative
thereof is a conpound of fR¥rmula (I11): wherein Xis
sel ected from N and CR6; represents a single or double
bond,;

0

wherein

X is selected from N and CR®;

------- represents a single or double bond;

R! is selected from H, Ci.4alkyl, OH, C;.4alkoxy, halo, CO,H and CO,C;.4alkyl;

R? is selected from H, Craalkyl, OH, Cj.4alkoxy, halo, or R! and R® together form an
optionally substituted fused phenyl ring;

R3 is selected from H, Ci.4alkyl, OH, C;.salkoxy and halo;

R* is selected from H, Cj4alkyl, Cy.4alkenyl, OH, Cj.4alkoxy, CO,H, CO,C).4alkyl and

R11
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Rl is selected fromH, Cl-4alkyl, OH Cl-4al koxy,
hal o, CO2H and CQ2Cl-4al kyl; R2 is selected fromH,

w@le0dabdsyd , OH, Cl-4al koxy, halo, or Rl and R2P€DaBLI06/001754

forman optionally substituted fused phenyl ring; R3

is selected fromH, Cil-4alkyl, OH Cl-4al koxy and

hal o; R4 is selected from H5Cl1-4al kyl, C2-4al kenyl,

OH, Cl1-4al koxy, CO2H, CO2CM al I&y andR5 is sel ected

from Cl-4al kyl, OH, Cl-4al koxyL/ hal o, CORH,

CO2C1-4al kyl, NH2 and NHR12 ; R6 is selected fromH,

Cl- 4al kyl C]—| and Cl-4al koxy; R7, R8, RO and Rl10 are 1,
%atsrseheﬁgé ﬁ@nd@mallwlwlsln@l eikoxg) hap, QP HRIC QY 4myl, NH, and NHR'"*;

ether .f.orm.a and RO form a bond;
OB SEE RRTIE, SRR ﬂﬂP%OXYCH( CO2CM al kyl ) NH2,
30 (P)SCRE bhd R(OuER26h indépéddehtly & &)dC, @08 Mor R7 and R® together form an
C2C1- 4al kyl , QGONR, Q(ONR 13, " 2N,

@prn ouB| i Rafanabde: - 4al kyl)2 R12 is sel ected

H
Il‘{rlofpoénéa I%d- g@bﬁﬁ%@@gﬁﬁ% q}ﬁ@@b 11%flopt gtH@dZPPr@(o)COZCI'
aum,t C(@ﬁfob@ﬁé,nszozmaﬁpm 6(@)ny2 s@(@s fe@HyNHm OHENHC.qalkyl

or I | kyl, OH, Cral koxy, CO2H, CO2CLl-4al kyl,
@ﬁlﬁﬁz KnLl%aAal kyl and N(Cl-4alkyl)2 or a

1@”% Mﬁﬁ&ﬂ'ﬁ kﬁﬁﬂ@%xﬁf)@(‘@)ﬂahﬁdt hereof. Preferably,

sai d conpound of formula I'l')y is 3-HKA, 3HAA, PA or

KRR is Hs Cusadklylland @pnpnatlltyesubs;rtmed @her@)l,awhqrbm qp@baalgf substituted phenyl

bRt B RES t PREST B Gty BPRRTCO-Cranti,

Rl &, ery INHC mn{y(p Bid N(Or; }amywz or & pRarkiakyiiticallyl acceptable salt thereof.
tert-butyil . used herein, the term"C2-C4al kenyl "

refers to Ilnear or branched hydr ocar bon chai ns havi ng

\ d
ekt SUPAMALRTS AL A\ O IR Aabbl e DRRAR
but enyl and but adi enyl .
As used herein, the term "C;-Cgalkyl" refers to linear or branched alkyl groups having 1 to
4 carbon atoms. Examples of such groups include methyl, ethyl, n-propyl, isopropyl,

n-butyl, sec-butyl and tert-butyl.

As used herein, the term "C,-Cjalkenyl" refers to linear or branched hydrocarbon chains
having 2 to 4 carbon atoms and one or two double bonds. Examples of such groups

include vinyl, propenyl, butenyl and butadienyl.

As used herein, the term "C;-Cyalkoxy" refers to hydroxy groups substituted with linear or
branched alkyl groups having 1 to 4 carbon atoms. Examples of such groups include

methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec-butoxy and tert-butoxy.
As used herein, the term "halogen" or "halo" refers to fluoro, chloro or bromo atoms.
Suitable pharmaceutically acceptable salts include, but are not limited to, salts of

pharmaceutically acceptable inorganic acids such as hydrochloric, sulphuric, phosphoric,

nitric, carbonic, boric, sulfamic, and hydrobromic acids, or salts of pharmaceutically
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As used herein, the term"Cl-C4al koxy" refers to
hydr oxy groups substituted with |inear or branched

wa@bkdoglosgpoups having 1 to 4 carbon atons. ExanpCEaU2005/001754

such groups include nethoxy, ethoxy, n-propoxy,

I sopropoxy, n-butoxy, sec-butoxy and tert-butoxy. As

used herein, the term "hal ogen" or "halo" refers to

fluoro, chloro or brono atons., Suitable

phar maceuti cal |y acceptabl e sai®s i ncl ude, but are not
limted to, salts of pharmaceutically acceptable

i norgani ¢ aci ds such as hydrochl oric, sulphuric,

pleoptpble organigucids such esnadstin ropibuic ytyseltirdarics mataie) hydroxymaleic,

drobrom c acids,. or salts of. . . . . .
R RnioBlF: cieyBiiecpp iR €hie herzaigsaeinisepalis, phenylacetic,
AeBhh&ulphbafR! PNichesudsHonid, BendeAdsufihofiic, $McElfo sulphanilic, aspartic,
hydr oxynal ei ¢, fumaric, maleic, citric, lactic, nucic,

gitastiniedeti steate.calmiticcolaice lautig.aantothesics tnig @sdoebic and valeric
4§anesulphon|c t ol uenesul phoni ¢, benzenesul phoni c,
I'cyclic sul phanilic, aspartic, glutamc, edetic,
stearic, palmtic, olelc | auric, pantothenic, tannic

ascorblc and val eri ¢c_agi Base salts. jnclude,
Hase sals includes by agegrot ﬂlﬁa@é to.gheredormadvish ah%@é@mceb\y pgeeptable

f’aﬁ@ﬁ?%ﬁ&l &s 1“0 dn?rb%tas§ U 11 urs O 4 Hﬁgﬁ%ﬁin&‘ Bmmonium and

‘'um  ca gnedi'um anmoni Um
akKgimammiurh.um BaS|c ni trogen-contai ni ng groups may be
quarternised with such agents as | ower al kyl halide,
such as nethyl, ethyl, propyl, and butyl chlorides,

Bas%m e@e@lmalﬁﬁigcg%&ups%@ w&lua%ﬂéM@d%tﬁ bd‘cﬁoa%bﬁ‘iﬁ 341 deer alkyl

and hyl fate; "and ‘ot hers. ounds fornul a

'@a“)deamhtah methymhyiauemh @albqtyla&léce siiremidesagd sgdédes; dialkyl
IR B SR RS R e T T

|ncorporated herein by reference. Conpounds of fornula

élll such as 3- h{droxyanthranlllc acid, quinolinic
emgounsds o fprayuda db andl thRiy phataaceiicalls aeceptabl welta eredkngia and may

gyﬁ%ﬁﬁ@& By ?r?eltﬁjod'g%o&}ﬁ npﬂfeca?t‘?g‘e%%é Kb BS Qﬁea(ldnttéﬁts of which are

incorporated herein by reference.

Compounds of formula (III) such as 3-hydroxyanthranilic acid, quinolinic acid, picolinic
acid, kynurenine, xanthurenic acid and kynurenic acid may be purchased from speciality
chemical companies. Alternatively, compounds of formula (IIT) may be synthesised using
synthetic techniques known to those skilled in the art. For example 3-methoxyanthranilic
acid and 8-methoxykynurenic acid can be prepared from 3-hydroxyanthranilic acid and
xanthurenic acid respectively by methylation of a hydroxy, for example, using
diazomethane. Alternatively, compounds of formula (III) may be prepared by enzymatic
transformation, for example 3-hydroxy-kynurenic acid may be prepared from kynurenic
acid by oxidation with kynurenic acid hydroxylase (EC 1.14.992) and then rearomatisation
with kynurenate-7,8-dihydrodiol dehydrogenase (EC 1.3.1.18).

It will also be recognised that some compounds of formulae (I), (IT) and (III) may possess

asymmetric centres and are therefore capable of existing in more than one stereoisomeric
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formula (I11) may be synthesi sed using synthetic

wao ewbnspoes known to those skilled in the art.PEDAU2005/001754

exanpl e 3-net hoxyanthranilic acid and

8- met hoxykynurenic acid can be prepared from
3-hydroxyanthranilic acid and xanthurenic acid

respectively by nethylation of._a hydroxy, for exanple,

usi ng di azonet hane. Alternatrdgry, conmpounds of

formula (111) may be prepared by enzymatic

transformati on, for exanple 3-hydroxy-kynurenic acid

forry. Bhe prvsptiowthus alsmrélgies feeetinepaansiingspbstantirdlyi pome isbtric form at

kynurenic acid hydroxyl ase (EGC 1. 14. and the

SR Bl PR bR S el Aoy B b S Bbout 5% or
gieh ye bogRBRE thah BGYlee3 ad wil hs mittuids) inclatimg rB&@mic mixtures, thereof.
recaogni sed that some conpounds of fornulae (1), (I1).

el 150mary meypepoepaeadsbyasy pmeatie gynlasiss £ exprmplgrusing chiral

: : (sting in nore than one
lé%glﬁlg%lg%g’rﬁ%?’?@g?lr#goﬂﬁé&?nventi on thus also relates to
compounds in substantially pure isomeric format one

.. nore asynnetric centres eqg., greater than about 90%
Withowjinitag eprarens Sipaionpaiting Fhegseelt 18p3g pigstionahe compounds
| . feg . Cam G i
ARy Sl QSR BB ol R e
eyponad of thefioventina ipkrevostiyngthehof te chemeahednatNé43,40r

ol Srdso kbRt § i S B P O o2
%rggaiimaﬂﬁndaﬁeﬁz@fmk@aﬂcﬂ hayP4lSo BE AférYePolas Manilast. Still further, it is

all ergic compounds. A particularly preferred

loompduribe sherisal formulatGigiyNG s kknd i thsytrasetriagre Rigzaheme The structure
ST S PRER e R G R eesy )

1- oxo- 2- propenyl]am no] benzoic acid and ma
referred to as Tranilast. Still fur®her,
by the chem cal fornula CL8HL7NOG a
nane Ri zaben. The stru
N-[ 3, 4- di net hoxyci g S

depi cted bel ow. Re "B cell'H (al so|known as
a "B |l ynphocyte") $ CO,H

Reference to a “B cell” (also known as a "B lymphocyte") should be understood as a
reference to the immune cells which express a cell surface immunoglobulin molecule and
which, upon activation, terminally differentiate into cells which secrete antibody.
Accordingly, this includes, for example, convention at B cells, CD5 B cells (also known as
B-1 cells and transitional CDS5 B cells). Reference to “B cell” should also be understood to
encompass reference to B cell mutants. “Mutants” include, but are not limited to, B cells
which have been naturally or non-naturally modified, such as cells which are genetically
modified. Reference to "B cells" should also be understood to extend to B cells which
exhibit commitment to the B cell image. These cells may be at any differentiative stage of

development and therefore may not necessarily express a surface immunoglobulin
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reference to the immune cells which express a cel
surface i mmunogl obulin nol ecul e and whi ch, upon

W@ewbesa3pon, termnally differentiate into cel PGT/MIR®E001754

secrete anti body. Accordingly, this includes, for

exanpl e, convention at B cells, CD5 B cells (also

known as B-1 cells and transitional CD5 B cells).

Ref erence to "B cell" should gl so be understood to

enconpass reference to B cel I"itants. "Mitants”

i nclude, but are not limted to, B cells which have

been naturally or non-naturally nodified, such as

welebglewBi asH camanityeergmayad qhamtﬁride?Cbbly theemeeterfdmmupoglBbulin gene
cells" sh so _be u extend to B cells
SrareReaRATOr { Ron eI Pan R B aer il {iglicribih &
SatdcEeri¥BY bP Sordé oth@i;’ p@nﬁfﬁi@éﬂﬂlﬁétio\ﬁ@l cHase@erRtic such as the cell surface
devel opnent and therefore ma&not necessarily express

xpsaspiva©s GOt dHLEBuCPA Afflee? ped CB38 e Examplesiof Begslls at various
%@qes %? dﬁﬁa%n%{ﬁ{lgﬁ | ?ﬁe%l% %ece‘ﬂ géen?cfors Q%W}grgl B Qé’ﬁé Pate ]igro-B cells,

re-arrangenen respo ear

meay eelif mnﬁmnet Beslls, wutab B c'elle aad pm;ma icsltd by sone
ot her phenotypic or functional characteristic such as
the cell surface expression of CD45R, MHCI I,

%ﬁ%n?&? g’r ent | ;t Ion | n ggldgbgrq'ﬁldle%togg F%p%%g%ﬁﬁ org ohie ormore

dethd: yunptiondB actnahhss Whlaha Bocadl; Bt amfl differeptigivd stagelof development is
ture ceI mat B.cells and plasma cells.. .

BPF OF e torting B Midhidrss bob ArATPIe HORI RS, s tetion

@fméndebStRlia rgeﬁe iea @en%e iRinuiBERbAMN §yifhdsiiitisef@tion and antigen

activities which , at any differentiative

seg@t@fl Beafeﬂabbnﬁmsubjest fvagiing i3 ¢eblrroliferaitpn. Thihs regard, by |

ﬂ)r%n %glse%%amsmn oé‘ga:g) cee%%(? #{é)félﬁ%l%%e 98 %ug%tgﬁ%ﬁgt”%ﬁ eflfectrvely a

&yirBadatsond bEIBRN feidtionaland patiid gRA ap aﬂsg@ntlﬁéseﬁmlon and

Prefera%ﬁi the subject functionin cel |
Wrtevok

igpavnaeiobain secretion. t Aecordinglyy de myd OhB oY nasahsrsprapides a
I
S G o b o
retitedt stigene preasntativin @reantipodsentesion.oin anmvdhdr Ipmfengd abbbddiment, said
cretlon rdlggly t he modul ati on of ﬁ
ﬁtbcgn@g 16@8{% gprgduct on, irrespective of any concurrent change to B cell

proliferation.

According to another aspect of the present invention is directed to a method of
downregulating B cell proliferation, said method comprising contacting said B cell with an
effective amount of one or more IDO-mediated tryptophan metabolites or derivatives

thereof or pharmaceutically acceptable salts thereof.

Preferred IDO-mediated tryptophan metabolites or derivatives thereof are those
compounds of formulae (I), (IT) and (III) described above, especially tranilast, 3-HKA,
3-HAA, PA and QA.

It should be understood that the cell which is the subject of modulation in accordance with

the method of the invention may be an isolated B cell or a B cell which forms part of a
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hi ghl y val uabl e and effective neans of nodul ating the
extent and effectiveness of B cell related antigen

wEe@ses3ad i on or anti body secretion. In anot hePCT/AU2005/001754

preferred enbodi nent, said functioning is antibody
production, irrespective of any concurrent change to B
cell proliferation. According to another aspect of the
present invention is directed to a nethod of
downr egul ating B cell prM|feﬂ%h|on sai d net hod
conprising contacting said B cell wth an effective

anount of one or nore | DO nediated tryptophan
sifémbﬁmllts(eslcb s ge nsiomct tisgue. t Heg Bkl maymmmniomlised:aj 4 mammal

AR R € S bR e i v
Wﬂh@&&h@ ot Rels isadnelodargubipeof(de)ls 01( 4 tigsua) rkﬂth@f isb])ated or not, the
descrlbed above, especially tranil ast, 3-H

suRjesherehad may medilptg thefunefining efcdl tha B cedln én &@t gropp .ocnlst a
éu%g{]otﬁg of ?bé Qtln fH‘at gi%ggl §1tnluﬁﬂ ﬂl A& COREHY ]%Egn of the
e t1on nay

I nve an 1 so ate

HBologichl ﬂﬂncndsmﬂg)mrmevpmptnenf o@nnammad),flt siﬁ)hllc‘sbe ﬁtﬂéfbtc&ﬁl tﬁﬁl the
ti.ssue. B cell my als | gcalised in

srlllgl%lﬁgt (e) wlgtien may be gageyf:gtln tlgeoqogeéa OP lfnggplgfuag B cell functlonlng either
§y§féfﬂ1&dl ﬁg)r'iﬁ‘@ 16ddREaGhartRE. hosll hﬁ«[h%{f iRES gfﬁgﬁ%@&f‘b et in\égns is

VWhere the subject cell I's one of & gr s or
empdoyrsl, thesi cteHelar irgprcaoEitie changetin Bidedl fsmdi}oamtg ey bamir ll’ﬁi;he context
dul at he fu cti.onin f..all cells i.n that
GRBTHPeq 3 6 AT oo Gt il B Fo1Sanh st
Simlarly, in the context of the nodul ation of the
bi ol ogi cal functioning or devel opnent of a mammal, it
Referigher toe masipdatiogd sepuldhbe umd\e@st Seaanefqmmltaupmauhagxg or

ci%)u nc% lzﬁ}ﬁ dthé Hgnaq ggtﬁxﬁﬁr]t allpy ma 1an Bnc% B fc‘irgrg:g to

onl | er sys or
“miaWIanulaﬁbn’l’ in ﬂlisrddﬁth shdhlcﬁﬁ@@ﬁierst'(ﬁ)d@fs a%fe@éhcﬁﬁ@ﬁﬁ:vbﬁtmg,

TR 63 e s s e
refekdrRe @ « rPi‘ég,%ul?ur@" RYHRY B Xt SEOLIE bWLABRob B Efk EVPWnverse

environne
meaning.

It should be understood that the B cell which is treated according to the method of the
present invention may be located ex vivo or in vivo. By “ex vivo” is meant that the cell has
been removed from the body of a subject wherein the modulation of its activity will be
initiated in vitro. For example, the cell may be a B cell which is to be used as a model for
studying any one or more aspects of the pathogenesis of autoimmune conditions which are
characterised by aberrant B cell activity. In a preferred embodiment, the subject cell is

located in vivo.

According to this preferred embodiment, there is provided a method of downregulating B
cell functioning in a mammal, said method comprising administering to said mammal an
effective amount of one or more IDO-mediated tryptophan metabolites or derivatives

thereof or pharmaceutically acceptable salts thereof.
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Ref erence to "nodul ati ng" shoul d be understood as a
reference to upregul ating or downregul ating the

wo evesBe@l activity of a mammalian B cell. ReP€r/ancms/001754

o "downregul ation” in this context should be
understood as a reference to preventing, reducing (eg.
slowing) or otherwi se inhibiting one or nore aspects
of said activity while reference to "upregul ating” in
this context shoul d be underst®edd to have the converse
meani ng. It shoul d be understood that the B cell which
is treated according to the nethod of the present
mepﬂl‘lii@ﬁarimyhdme isl provitledla exethadvod downiagulating B &)l p‘rebiferation ina
Vi vo" that .the cell has been renoved f
il i T ot b e gl POATION anefteohve Afount of

Gifetdr'\thdrl IMOLhedigtel "ﬂﬂybm @fdmbefabml&g 6r défﬁfatﬁé%atﬁﬁleSf ot he
cell nmay be a B cel is to be used as a nodel

pl@mgqeuﬁwlhgacamahiﬁealtsrthwm% aspects of the
pat hogenesi s of autoi mune conditions which are
characterised by aberrant B cell activity. In a

I}nqﬁéféfrédﬂdmbﬁmﬁﬂhfmjﬂthesé heetlsode) the IDOQhédlhtéd k@p@bﬁﬂl mBtabolite or
cor?@ngtothls referred there is
lafeﬁl ergohiStaFOENRIUNG § lae 4D; ﬂ§ ot} (LIQ| qr afnmmc&ﬁmély

Ac@e@aﬂ@ hered®i ? P%@fcﬁf&%&ﬁfﬂg{ B%‘{?ﬂoﬂi’ﬁﬂ' PA%H@A b

sal an e ctive anounf ne or
pldGnaediictlbchcteptpilo pditsrtheredfabol i t es or deri vat ives

t hereof or pharnmaceutically acceptable salts

thereof. Mre particularly, there is provided a nethod

Phe @Wﬁﬁﬂﬁﬁa@’t hGeBheRld inBfuabd hifhalk! Himhis, %\@?tﬁ@l@ﬁmmals (eg.
said method conprising admnistering to said nanmal an

hEém (pggs;/@t&mb@rﬂes aionbew) dabaratoey tefd@nimals ftge thice, rabbits, rats, guinea
kbR Ao e BB r & B FRPRGRITH . fores, kangaroos,
duef PrefebBERAhARAMabisHuntaf@$ @ 14BRk 4685 esttaRBnal. Even more

| DO nedi ated trypt ophan netabolite or derivative
RrpfsFabby thesmametairmjmn@r formulae (1), (I1) or (I11)

or a pharnmaceutically
Although the preferred method is to downregulate B cell functioning, it may also be
desired to induce the upregulation of this activity in certain circumstances. For example,
in certain conditions the administration of one or more IDO-mediated tryptophan
metabolites or derivatives thereof may be an appropriate systemic therapy. Accordingly, a
side effect of such therapy may well be unwanted downregulation of B cell functioning in
certain cell groups or at certain tissue sites. To the extent that it is not possible to rectify
this situation by ceasing administration of the one or more IDO-mediated tryptophan
metabolites or derivatives thereof, it may be desirable to administer, (in a site directed
manner, for example) an antagonistic agent of the one or more IDO-mediated tryptophan
metabolites or derivatives thereof. In another example, therapy with one or more
IDO-mediated tryptophan metabolites or derivatives thereof may necessitate the use of
antagonists of the one or more IDO-mediated tryptophan metabolites or derivatives thereof
in order to inhibit the functioning of the compound which has been introduced to a
mammal but which functional activity is required to be slowed or stopped. Reference to

“one or more IDO-mediated tryptophan metabolites or derivatives thereof inhibited B cell
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acceptable salt thereof, in particular tranil ast,
3-HKA, 3-HAA, PA and QA or pharnaceutically acceptable

WG 20060583bker eof . The term "manmal " as used her ePEIT/AU2005/001754

i ncl udes humans, prinmates, |ivestock aninmals (eg.
sheep, pigs, cattle, horses, donkeys), |aboratory test
animals (eg. mce, rabbits, rats, guinea pigs),
conmpani on ani mals (eg. dogs, cats) and captive wld
animals (eg. foxes, kangarooSﬁZdEer). Preferably, the
manmal is human or a | aboratory test animal. Even nore
referably, the mammal is a human. Although the
gmeiﬁ@ﬁné’cbhn'eldhb@teﬁse bounkdemtoadyiol a¢an tBate ldast some of the B cell

unct i.oni it y also. desired,to i nduce th -
BPEiRaD S st e BT i OBE pEpieIwISE reaied functoning
QU 16 WRBETBRELSE thEBic &XAbR! I%-M%dﬁ%dtt@éﬁopﬁﬁﬁ Hidtiteston Berivatives
adm ni stration of one or nore | DO nedi ated tryptophan
ihereaben @ pasmeeeudispliy zaceniablesple thesfofmay be an
appropriate system c therapy. Accordingly, a side
ef fect of such therapy may well be unwanted
Acowndiaglyl aidthsr agpecBoLiik Iprdsaitdhvedtion ds difectsl tbai ettied bf
groups.or at certain tissue sites. To the extent tha

hat
yRreguatings iy mepprat \O-mediated tryprhagimeiahalishingypited B cell

s At i B0d Ry dgihis R e s ekt Rl G amount of
deandegonish bf 2 [DO-mettiatad siyptophdri metabslite er deniextive thereof or a
nner, .f exannpl.e) ant.agoni stic agent of the one
nﬂﬁ?@“f’%&%ﬁﬁ l‘éaal?ﬁ?fﬁo phan netabolites or
derivatives thereof. In another exanple, therapy with
one or nore | DO nediated tryptophan netabolites or
Referopeq to/estagheiseafanitBp-medab trygtephah enaadwlitf or derivative thereof

ant.agoni st t he e nor e, | di at ed t.ryptophan

SR ARTRRRLEely 4r8selF sOLUIRRE, LT R Bloq A RREREe to any
progidadesisio hoAgrétinhébdus BisRRURAVNIGh RediBSori8@fectly inhibits, retards
introduced to a manmal but which functional activit

rootheryiferdornreguiniessthe arllifusctioning prdbitore petiatycd th@ID%ﬁ@ediated
Ol o O TR AP OB, BERARSLI A Bl sl oot
Ibtificdtivh ef afteganidtesuitatierfor owedn tie presnt tivantiat cane@abutinely

f B cell
eﬁ:ﬁﬂe%eg utiltisqgg me’fheods well known to those skilled in the art.

A further aspect of the present invention relates to the use of the invention in relation to the
treatment and/or prophylaxis of disease conditions or other unwanted conditions or a
predisposition to the onset of such a condition. More particularly, the present invention is
directed to the treatment of disease conditions characterised by aberrant or unwanted B cell
functioning, such as aberrant or unwanted B cell proliferation. Without limiting the
present invention to any one theory or mode of action, conditions which may be treated in
accordance with the method of the present invention include, but are not limited,

autoimmune conditions, acute and chronic organ rejection and B cell neoplasias.

In the context of autoimmune disease, conditions which may be treated in accordance with

the method of the present invention include but are not limited to:
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functioning of the mammal exhibits inhibited, slowed
or otherw se retarded functioning due to the effects

wo@Roobksszeme or nore | DO nmedi ated trypt ophan nep@EalR108901754

or derivatives thereof or a pharmaceutically
acceptable salt thereof. Accordingly, another aspect
of the present invention is directed to a nmethod of
upregul ating, in a mamal, | nmedi at ed trypt ophan
nmetabolite inhibited B cell fuAYctioning, said nethod
conprising admnistering to said mammal an effective
anount of an antagoni st of a | DO nedi ated tryptophan
(et abBhdurmi@ adidritisat i ve thereof or a pharnmaceutically
acceptabl e salt thereof. Reference to "antagoni st of
an | DO nedi ated tryptophan netabolite or derivative

It Ry &Rh sREWA A B BHG akd it thirt iASHRRiA R @arsdhiiod HRI8RE potential as
shoul d be understood as a reference to an

%@@P@l@d@@@tﬁsﬂ@lﬁeml@ﬂEpﬁlotJelmweQiu%O%ﬂ@Kﬁ%l T4 h8; Silverman et
%‘ Eﬁﬁzt t%‘]? T#e i(ﬁ)%tF upﬁlh@b!i{ X6 ﬂ&gn%kdg {? (I;'zgrtrh WI ﬁ?{i}zmaml

dmnregula he cé tionrhg in

204t be: 1|SDC}85§3(§)11§II©CHM ymmﬁﬁﬂemeabm%t SSuppl 4) S7 S11; Silverman
derivatives gda rmaceutically acceptab

o G- 4rHfKiEy 88fum|?&8ﬁﬁ1$(ﬁ 44 Csﬂﬁnagéhﬂlst@f@métléﬁél Eher. 2003; 5
(SppnZs e B ERo BARDIRRR pF ARRACEEIAR B ponerpting B
defi-ridhelesion whichf mdndeeandaﬂpxd dnbn@fomﬂaeomﬁéayen tr aln\Bent iMiner. Res.

I f latign to t
{0ad S0 or e <piniphln &1 Bieeli BehBundoRtarrish dap been
PAI{Isled YRR B ¢ARAL thﬁfé%n(ﬁéatﬁ‘lg%@c@ wpééﬂét% with #R&imab is
onset of such a condition. Mre particularly, the

Ingely dharapawiie (Edwards 7 o, Ne gl Jt Bed 006 350 @EN2558-2581).
di sease conditions characterised by aberrant or
unwanted B cell functioning, such as aberrant or

(lmvvanmmp@e S&bilosproliferation. Wthout Iimting the
present invention to any one theory or node of action,
condi ti ons which may be treated in accordance with the

]ﬂﬁ%@?%& ?Jse&xjéﬁ hRY BRERY fdcB¥A ' R cdREb AT of eI RS nfi¥fiple sclerosis
but recent studies are revealing the potential role of B cells in the disease process
(Archelos et al., Ann. Neurol. 2000; 47(6): 694-706; Iglesias et al., Glia 2001; 36(2): 220-
234; Hemmer et al., Nat. Rev. Neurosci. 2002; 3(4): 291-301; Hemmer et al., Curr. Opin.
Neurol. 2002; 15(3): 227-231; Qin et al., Int. MS J. 2003; 10(4): 110-120; Burgoon et al.,
Front. Biosci. 2004; 1(9): 786-796; Alter et al., J. Immunol. 2003; 170: 4497-4505). The
B cell mediated immune response is an early event of the inflammatory reaction in the
central nervous system in multiple sclerosis (Qin et al., Lab. Invest. 2003; 83(7):
1081-1088; Haubold et al., Ann. Neurol. 2004, 56(1):97-107). The contribution of B cells
may be mainly through demyelination (Svensson et al., Eur. J. Immunol. 2002; 32(7):
1939-1946). Tranilast may inhibit both the inflammatory response and demyelination in

multiple sclerosis.



aut oi mune conditions, acute and chronic organ
rejection and B cell neoplasias. In the context of

wa@edoelosasene di sease, conditions which may be tPERAB2DOSN01754

accordance with the nethod of the present invention

i nclude but are not |limted to:(i) Rheumatoid

arthritis It has been shown that B cells are inportant

in synovial inflammation and ve potential as

therapeutic targets (Takemura “etal, J. Imunol. 2001;

167(8): 4710-4718; Silverman et al, Arthritis Res.

Ther. 2003; 5(Suppl 4): S1-S6; Looney et al, Curr.

@b n. Seteetieduess Lrydomatosss 180-185; O i gino et al,

Arthritis Res. Ther. 2003; 5(Suppl 4): S7-S1 1,

Silverman etal, Arthritis Rheum 2003; 48(6):

B48s dl492 ceritail mﬂe nﬁfhe PathoheeRisidf spstéraR. luﬂ—ﬁkﬁirythgﬂ%susﬁ(SLE)
Suppl 4): S17- Bone marrow partici pates

@‘&%&‘Efé’il d’ZOQﬂtwr%u@lawf deremaohdgen 9% 169: d|97+1é’é» bepney et al.,

> )ggne ' ner ) .@3?9%8258?—3?3?,‘?%@%%%?3&'}pﬁrg%uﬁt]{h%matol. 2004;
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oaghir: SDHG1 2, drocaky B @lg| Dupus D004 & BifSit 381398 Bakertds 9l Na@oimmun. Rev.
R B RS vl B SRS Gl BtV r
}(’ @gn?%lﬁ A PodeEDY@Y %69@0?? 1541 aﬁ?&)'dy-lﬂdep'};/ﬁ?e t?(ﬂg 6{) ]ggbt'éﬁs has been

2572-2581) iple Scléerosis
Geogmairathd hamutlaer l;p@luy (em edl, bdmirnaolc $99%;i168€7) 03693£3596; Chan er

Fodert % R aBaEY B30 upath i i eet b B G sigpifican

iR EBTent &Y &E@b@&ctﬁﬁty% patfihis tr¥edd With rifB&Bab 4vdibihithe absence of
694-706; lglesias et al, GUa 2001; 36( 22 220- 234,

qqésfﬁ@tpal gerojygic mons%@oomuqt@gﬂm@ oaza). 3[4y sucgmﬁ@ Greatment of

fﬁﬁ)&&l Pstra]%)s' the K/ﬁﬁg '{Ih%fﬁ??lgg %( f)}lg (u'i% cllﬁ%ﬁse (Looney et

Buag%muﬁta) al, Front. Biosci. 2004; 1(9): 786-796;
Alter et al, J. | mmunol 2003; 170: 4497-4505). The B
cell nediated i mune response is an early event of the

if | Wfa%}ﬁ Je@ction in the central nervous systemin
qlT‘IJHI pl e sglgros?s (Qn et al, Lab. Invest. 2003;

83(7):
There is evidence that antigen-activated B cells participate in the development of chronic

synovitis in psoriatic arthritis (Gerhard et al., Z. Rheumatol. 2002, 61(6):718-727).
(v)  Inflammatory Bowel Disease

The two major forms of inflammatory bowel disease (IBD) are Crohn’s disease and
ulcerative colitis. The presence of circulating antibodies to colonic epithelial cells has
been reported in Crohn’s disease and ulcerative colitis (Hibi et al., Clin. Exp. Immunol.
1983; 54(1): 163-168; Takahashi et al., J. Clin. Invest. 1985; 76(1): 311-318; Sadlack et
al., Cell 1993; 75(2): 253-261). There is evidence that the pathogenesis of IBD may be
triggered by a primarily B cell mechanism through the ectopic expression of the CD40
ligand (CD40L) on B cells (Kawamura et al., J. Immunol. 2004; 172(10): 6388-6397). A
similar ectopic expression of CD40L in B cells can induce a lupus-like disease and there is

an increased expression of CD40L by B cells in SLE (Desai-Mehta et al., 1996, supra).
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1081-1088; Haubold et al., Ann. Neurol. 2004,
56(1):97-107). The contribution of B cells nay be

woradoals3sphr ough denyel i nati on (Svensson et al , PEYAD2M5/001754

I munol 2002; 32(7): 1939-1946). Tranilast may inhibit

both the inflammatory response and denyelination in
multiple sclerosis.(iii) System ¢ Lupus Erythemat osus

B cells play a central role |3 t he pat hogenesi s of

system c | upus erythenat osus (§LE) (Looney et al 2004,
supra; Chan et al, Imunol. Rev. 1999; 169: 107-121,;

Looney et al, Awthritis. Rheum 2004; 50(8):

Sweﬁl 28 ets haveodasritesd aaie],atiﬁnslﬁp b@picen 1B endrSLE| supp@€ing the idea

é 0@‘983?9 Bﬁ‘iéﬁE OI?ea{lgﬂ%ﬁﬁ by o a%%éé}gsg%léaisé g) : Is (Ishikawa ef al.,

ﬁ@%n%%z 1o gueiti). 989@91 Idnultdgrw aplEmZQO@asrﬂo@%eMz Hepatol 1998;
' Desai-Mehta et al, J. di I nvest. 1996; 97(9

1210@)8 430439). Inhasala lmayh¢m &}@éﬁd?éﬂs mag [piayin 1@11@@1311'@0}6 in the

JARioREER SIBRARRATE L BuBHG bfe! R AR F O At

WeelatohP P ells @N6di0dr.al 1 G Gese. 2004;9 11e8y: 389e308).
confirmed by a significant inprovenent in disease

activity in patients treated with rituxi mab even in

e aﬁi fresubstantial serologic responses (Looney
@’p al ggo@agsﬁpra) The successful treatnment of SLE

with rituxi mab denpnstrates the value in targeting B

cel n thi.s disease. (Looney et . 2004, supra).

B P@Aﬁ St il olf o rtsed pre s edllsjn ficyeRaleRt of T cell-

Iﬁ&ilhﬁﬁ BuRGhindat 85eB Gl iRMdddnbPéklidtRtib BRuse (Noorchashm ez al.,
devel opment of chronic synovitis in psoriatic

Ricthbres 19%7; GO6) h241d94t; NolorchzshriRabadvelt dirm2@@2]1999; 163(2): 743-750;

1 c718-727). (Vv nf t Y, ~B9!
GREBY f G ool PR A B B3NS ShasBL Oty At 1997
é%ephuswcﬂﬁ&w@z@quuvcmﬁwamw 184(3): 213*49 msssme etal,J
of circulating antibodies to col onic epi t hel ells
Fraunol. 1998, 161%8) 3912-3918; Chiu et al., Diabetes 2001; 50(4) 763 770 Silveira et
al., Eur. J. Immunol. 2002; 32(12): 3657-3666; Serreze et al., Curr. Dir. Autoimmun. 2003;
6: 212-227; Silveira et al., J. Immunol. 2004; 172(8): 5086-5094). This collaboration

between T cells and B cells in autoimmune diabetes indicates that a drug such as tranilast,

which can downregulate B cell functioning will be efficacious. There is also evidence that
interventions directed at B cells may be useful in the later stages of the disease (Kendall et
al., Eur. J. Immunol. 2004; 34(9): 2387-2). This may be important in the treatment of
human type 1 diabetes in which early diagnosis and appropriate preventative measures are
difficult.

(vil)  Psoriasis

Psoriasis is now considered to be a T cell-mediated disease (Morel et al., J. Autoimmun.
1992; 5(4): 465-477; Bachelez et al., J. Autoimmun. 1998; 11(1): 53-62; Boyman et al., J.
Exp. Med. 2004; 199(5): 731-736). Increased B cell infiltration has been reported in the
lesional tissue of patients with non-arthritic psoriasis (Griffiths C.E. J. Eur. Acad.
Dermatol. Venerol. 2003; 17(Suppl 2): 1-5). There are associations between psoriasis and
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been reported in Crohn's di sease and ul cerative
colitis (Hbi et al, din. Exp. Imunol 1983; 54(1):

wae®eas890 Takahashi etal, J. din. Invest. 198BCT/ZA6La}N01754

311-318; Sadl ack et al, Cell 1993; 75(2): 253-261).
There is evidence that the pathogenesis of |BD nmay be
triggered by a primarily B cell nechani smthrough the
ect opi c expression of the CD4Q _|igand (CD40L) on B

cells (Kawamura et al, J. |mmédol. 2004; 172(10):
6388-6397). A simlar ectopic expression of CD40L in B
cells can induce a |upus-like disease and there is an
thn’eahﬂadsee(ﬁpr\misek oh, Néf EngDAD Medy2® 3¢ é#?(@) i1259138). B cells are

lng@g Q tggtlhg ogy Iog Qgﬁ}np H o0 gl?].fi S egx%gb ol [[ﬁesdet\]/gloleoment of

ﬁHﬂEﬁi{Ol@&lEm Qg@as;,ﬁ@,t) both | BD and SLE nay be
triggeted by primarily dysregulated B cells (Ishikawa

et al, J. Dermatol. 1995 22(4): 289-291; Kritikos et

..., EBur. J.. Gast nt e tol  ,1998: 10(5): ... .
G T/ e S L RS
an inmportant role in the devel opnent of inflanmmation
in a nmurine nodel of Crohn's disease by |nh|b|t|n%D@‘ .
1B eglld aae srvplvedde thespaimleginofd@mye’s diseayejand apjpjmarune Jpieditis

@faﬂ{&éal 8 9man hett, & b3, 87&(1@9851891@@%%% &%ﬁ)g.'%@%\n’of?}’zom;

’rol'e "as an |gen resentin
3gVvehepaen). of T cell mediated autoi mune type 1
di abetes in the nonobese di abetic nouse (Noorchashm et
ah, D abetes 1997; 46(6): 941-946; Noorchashmet al,

163(2): 743-750; G eel t [, J.
q}%n@#i&%ﬁ 6‘]{9’%%%7(8):( 11351-4357; Akashi ot al . int.
| mmunol 1997; 9(8): 1159-1164; Serreze et al, J. EXxp.
d..1996; .1 5 2049- 2053; . S t , e e
et vy oingsd B S hneosugipand sicgeased mgtory Bicell yppastidty in
#0ddermd ﬁﬁdlcatﬂlggthz?c@cel@ ﬂlégeéer Ptafiet & the Eehtmeht of éBI@%B&Erma (Sato et

2002; erreze et al, Curr.
aiutAa;ﬂverheQmo%GO% 50)21918192%; Aseaioreaabst i, J. J’athol 2004; 165(2):

%g[ré@g 2004; 172(8): 5086-5094). This col | abor at i on
N T cells and B cells in autoi mune di abetes
indicates that a drug such as tranil ast,

(%) Chronic immune thrombocytopenic purpura

The depletion of B cells is useful in the treatment of chronic immune thrombocytopenic
purpura (Stasi et al., Blood 2001; 98(4): 952-957; Cooper et al., Br. J. Haematol. 2004;
125(2): 232-239; Ahmad et al., Am. J. Hematol. 2004; 77(2): 171-176).

(xi)  Other Autoimmune Disorders

B cell depletion therapy is also effective in Sjogren’s syndrome autoimmune
polyneuropathy (Levine and Pestronk, Neurology 1999; 52(8): 1701-1704), Wegener’s
granulomatosis (Specks ef al., Arthritis Rheum. 2001; 44(12): 2836-2840), cold agglutinin
disease associated with indolent lymphoma (Cohen et al., Leuk. Lymphoma 2001; 42(6):
1405-1408; Berensen et al., Blood 2004; 103(8): 2925-2928), idiopathic membranous
neuropathy (Ruggenenti et al., J. Am. Soc. Nephrol. 2003; 14(7): 1851-1857), type II
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whi ch can downregul ate B cell functioning will be
efficacious. There is also evidence that interventions

walReoensBso at B cell s may be useful in the | at ePCHAEY®S/001754

of the disease (Kendall et al, Eur. J. |Inmunol. 2004;
34(9): 2387-2). This may be inportant in the treatnent

of human type 1 diabetes in which early diagnosis and
appropriate preventative neasyres are difficult. (vii)
Psoriasis Psoriasis is now conf®idered to be a T

cell -nedi ated di sease (Mrel et al, J. Autoi nmun.

1992; 5(4): 465-477; Bachelez et al, J. Autoi nmun.

mpe8d crybglobpling@nie £7ajBey afaRloor 2803; 1D1(B)p3827518342,%4uired factor

BHEfHiols i Seh el HEE aft 1650 A2l ph et o o 2000

TO3(L Y 44WAL4428), [FafatabiieSaskldiated irhEndFrondbo A Heode et
'029“) Vene?ol 2003; 1S7(5upp| 2) ‘?F'r’;%ﬁeg grﬁlg@ura( egde e

cds Bheads2003n500§6): R e 2BEDs reé@p@rsaﬁ@matﬂmg”c'ssnm (&evise, Arthritis Rheum.

{9538y Bl 5 3O 4 g 208

13001n9 5-96) aﬁhﬁ?a%lmﬂne[@ﬁvﬂtﬁﬁijalebm &Veupolb e 0y ebqpnmm 1063;

Sori asi ds 2004 upr a Vi
&y et iyl el Fi0ah ks & ez Sl el . e J: Hematol 2004; 772):
Em;ymme Thyroiditis B cells are involved in the
pat ogy of Grave's di sease and aut oi mmune
thyrioditis (Hassel balch, Inmun. Lett. 2003; 88(1):
N el sen et al 2004

3 Eetoisnnting Sndieds syRieh ey by HEPEN searpace Vith B4 gfbgd of the

Beset InvBRROstiage:s and increased nenory B cel |
hyperactivity in scleroderma indicating that B cells

may beatarget in the treatnent of scleroderma (Sato
@t Chr mcht ngf Rheéjc 2004; 50(6): 1918-1927; Asano
al STRIHC HAMSBRIRSY e 5604 165(2): 641-650).

Since a major component of chronic rejection is antibody mediated, drugs which inhibit B
cells may reduce the production of antibodies (Pescovitz M.D. 2004, supra).
Mycophenolate mofetil and sirolimus inhibit B cell proliferation and reduce antibody
formation to a neoantigen in transplant recipients (Kimball et al., Transplantation 1995;
60(12): 1379-1383; Pescovitz et al., Am. J. Transplant. 2003; 3(4): 497-500).

(i) B cell lymphomas

The anti-CD20 monoclonal antibody rituximab is standard therapy in the treatment of non-
Hodgkin’s lymphoma and has been used in a number of other B cell malignancies,
including indolent and follicular lymphoma, mantle cell lymphoma, chronic lymphocytic
leukaemia, small lymphocytic lymphoma, multiple myeloma, primary cutaneous B cell
lymphomas, acute lymphocytic leukaemia, Burkitt’s lymphoma, HIV-associated
lymphoma, primary CNS lymphoma, post-transplant lymphoproliferative disorder and
Hodgkin’s disease (Boye et al., Ann. Oncol. 2003; 14(4): 520-535; Avivi et al., Br. J.
Cancer. 2003; 89(8): 1389-1394; Rastetter et al., Annu. Rev. Med. 2004; 55: 477-503.).
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(x) Chronic imune thronbocytopenic purpura The
depletion of B cells is useful in the treatnent of

W@ k006053390 nmune t hr onbocyt openi ¢ pur pura (St asPCEAU2005/001754

Bl ood 2001; 98(4): 952-957; Cooper et al, Br. J.
Haemat ol . 2004; 125(2): 232-239; Ahmad etal, Am J.
Hemat ol 2004; 77(2): 171-176). (xi) O her Autoi nmune
Di sorders B cell depletion therapy is also effective
in Sjogren's syndrone aut Oi € pol yneur opat hy
(Levi ne and Pestronk, Neurol ogy 1999; 52(8):
1701-1704), Wegener's granul omatosis (Specks et al,
Pis frdicates aRlodador tr2gidast indth¢ tr2dtmepB8RHyRPAGNas alohéland in combination
aggl thni n, di sﬁ%ase associated with indolent |ynphona
Y’?zgﬁéﬂ 2l chemOIgRapY- |y nphomm 2001; 42(6): 1405- 1408;
Berensen et al, Blood 2004; 103(8): 2925-2928),
i di opat hi ¢ menbr anous neuropat hy (Ruggenenti et al, J.

Sotafi-Keishe Hlost Digese (GEEHP): 1851- 1857), type
I 1 m xed cryogl obulinema (Zaja etal. Bl 00od2003;
101(10): 3827-3834), acquired factor VIII inhibitors
((}WHiZSl ismﬁraetgrig%d&ﬂ gaoxﬂc()mlz 'oiél.m424 2%,1,128 8iﬁ4ﬁ§di’sé£s%;(R§iaﬂ§ﬂharathom et
et al, 00 ; : - :
44%%%45&0#&4%@%8‘? 8 ”Fﬁ&%g(g)hﬁ%ﬁbbytopeni C purpura
(Hegde et al, Blood '2002; 100(6): 2260-2262),
refractory dermatonyositis (Levine, Arthritis Rheum
@002; Adre Bupgllantyect®488, penphi gus vul garis (Dupuy et
al, Arch. Dermatol 2004; 140(1): 91-96) and nyasthenia
gravis (Zaja et al, Neurology 2000; 55(7): 1062-1063;
Wil B &dlls play £EbRI fole RORBe Hehdplamreiebddn Bafwal@Rial 2003,
et al, Am J. Henmatol 2004; 77(2): 196-197).
upra; daulsemenien ef @o ddenspéamgatian 2004n88(1)h @5t 10 aBextlliMHC class 11-

ce Wi th e nethod o he present i.nvention .

EGREAREEn Brostplsin TRl Loy b PaBogEied o&R¥iTe AiSHHaft rejection
(MasHi ef OIPIOOENépBE). Chroni ¢ rejection is antibody
medi at ed, drugs which inhibit B

Accordingly, another aspect of the present invention is directed to a method for the
treatment and/or prophylaxis of a condition characterised by aberrant or unwanted B cell
activity ina mamfnal, said method comprising administering to said mammal an effective

amount of one or more IDO-mediated tryptophan metabolites or derivatives thereof or

pharmaceutically acceptable salts thereof.

Preferably, the IDO-mediated tryptophan metabolite or derivative thereof is a compound of
formula (1), (II) or (II), especially tranilast, 3-HKA, 3-HAA, PA or QA.

More particularly, there is provided a method for the treatment and/or prophylaxis of a
condition characterised by aberrant or unwanted B cell functioning in a mammal, said
method comprising administering to said mammal an effective amount of tranilast for a

time and under conditions sufficient to downregulate said B cell functioning.

Preferably, said B cell functioning is B cell proliferation.
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cells may reduce the production of antibodies
(Pescovitz M D. 2004, supra). Mycophenol ate nofetil

w@ea6®53300 i nus i nhibit B cell proliferation aneCT/aume001754

anti body formation to a neoantigen in transpl ant

recipients (Kinball et al, Transplantation 1995;

60(12): 1379-1383; Pescovitz et al, Am J. Transpl ant.

2003; 3(4): 497-500). (ii) B cell Iyrrphorras The

anti - CD20 nonocl onal anti body 30+t uxi mab is standard

therapy in the treatnent of non- Hodgkin's |ynphoma

and has been used in a nunber of other B cell

Reieiegoaivc emditionadhadictegisecdblo! abatraztvd uhwhhied'UBakell functioning should

DT S alerencs iR e B Ry irHORE: 5 AT gotma or which i
]Fﬂé@io%'@oall@rﬂoﬁﬁﬁ%tﬁ W i%ﬂﬁﬁ‘Hﬁnﬁe ﬁ?ﬂhht ik %@W Baiptes of such

I’TpOCtIC eukaem a, Burkitt's yrrp ona,

Hndttms umhaieeblutl aymdrmlteqdp; FHHQIINCNS qo;admoomch as rtheumatoid

-:)rﬁz 1l§1t rhﬁ@ﬁ’ogq egg%y ?%8512 gljtsé%% rl%h Slagoésr]g %Eﬁgse type I diabetes,

ﬁs@ﬁééls (53 0esd ABeasByantbinghurd) thleidltls], systenfeaiclerasi) 3hronic immune
: 1389-1394; Rastetter_ et al, Annu. Rev. Med.
tm ocgiopenip PLELR, PUHNEUNA hacaqlEtic angestia apigimmune

DR TRly Webfeld ENTBRR TR BR AALidel it

i@lalbnt lymphomaﬁdizipaﬂcsmambra@@é—ﬁéﬁr@dm iypedhaieat @yogehilinaemia,

Rl Bens aTghke. BhaareianeSerigi8 Mans freaRoppRERc pupua
%@Q&orﬁ&e@ﬁmtoﬁ%@s% ﬂf)mplﬁ dé)vufga&'l'é %n& hﬂﬁ%&ﬁﬂtgrd'v% @ﬁ& {HRMhon-

Infiltratin pi vot al I n"acut
auttanmphamondmpes: of graft (vSaumbdnst disease, a@m&)&d quzmatransplant rejection,

SPHE Pk s in SyspEapSr et Saias risgdti dopfitions buch as
©0Ripld Ayélemal B-chRhiPBntiHaeRasieskamiagnt &thad B eall aédplasias. It

rejection Ai<ash| etal, 1997, supra).
should be understood that the subject functioning may correspond to either or both of

._4

unwanted immunoglobulin secretion or unwanted antigen presentation. In the context of
the latter, therefore, the condition may be characterised by an unwanted T cell response,
the efficacy of which T cell response is linked to B cell antigen presentation. Accordingly,
by downregulating the level of B cell antigen presentation, for example by downregulating
expansion of the subject B cell population, the efficacy of the unwanted T cell response

may be downregulated.

IDO-mediated tryptophan metabolites or derivatives thereof or pharmaceutically
acceptable salts thereof may also be used in conjunction with another therapy, for example
chemotherapy or radiotherapy to the extent that a B cell neoplasia is being treated or an
immunosuppressive or anti-inflammatory treatment regime to the extent that an

autoimmune condition is being treated.

Preferably the present invention is directed to a method for the treatment and/or
prophylaxis of an autoimmune condition characterised by aberrant or unwanted B cell

functioning in a mammal, said method comprising administering to said mammal an
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Accordi ngly, another aspect of the present invention
is directed to a nmethod for the treatnent and/or

w@e@plyddaxi s of a condition characterised by abEr/AHR105/001754

or unwanted B cell activity in a mamual, said method
conprising admnistering to said mammal an effective
anount of one or nore | DO nediated tryptophan
net abolites or derivatives thereof or pharnaceutically
acceptable salts thereof. Pr ef¥r-abl y, the |1 DO nediat ed
trypt ophan netabolite or derivative thereof is a
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rret hod co | Si n(? adm nistering to said manmal  an
%lﬁfeé@hly,\xbe @ed trypliephamsmetabelita or derévative themetdtis a compound of

%’u NCLi dc?g{@g(?r?m)ég Aé:’?a% 1% ?ralglg%w r3Bﬁ¥AfageIfI%%c ? ﬁo‘ﬁ%l is B
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Frgtretalpripkicosdsionds Beumatpid atlysis, maltiple écfl@rpélﬁc@roba sglisease,
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acitel tsanspl\aamegdtloﬁmhrthceﬁamblaaﬂmjecﬁomd’ﬁﬂavem sliseasz], anteimmune

e not | ted t aut0| dltlonS such as
PrtoihiS 5P omia dreets Ripmie B ey P gHp g, atoimmune
KeaRARR, an'a%iaammhﬂn@ﬁﬁﬂ%eu%p%ﬁﬁs Wegexa@s graﬁmeﬁl%%fs cold

psorl asi s, Graves' disease, aut oi'fmrune th
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purpura, refractory dermatonyositis, penphigus
Motogaefesabdy)daidyBsélhfmcioghgisi B celbprblifdraticipnaut oi nmune

In a related aspect, it has been surprisingly determined that IDO-mediated tryptophan
metabolites or derivatives thereof or pharmaceutically acceptable salts thereof, especially
compounds of formula (I), are particularly advantageous in the context of the treatment of
rheumatoid arthritis. Without limiting the present invention to any one theory or mode of
action, in the context of rheumatoid arthritis it is believed that the subject compounds in
fact act more broadly, at the cellular level, than just down-regulating B cell functioning,
thereby providing an extremely effective means for treating both this particular disorder
and all forms of inflammatory joint disease In fact, following treatment with tranilast,
subjects exhibited reduced clinical scores, reduced levels of paw-swelling and reduced

levels of synovitis, cartilage loss and bone erosion, relative to untreated animals.

Accordingly, a related aspect of the present invention is directed to a method for the

treatment and/or prophylaxis of inflammatory joint disease in a mammal, said method
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conditions such as multiple nmyel oma, B-chronic

| ynphocytic | eukaem a and other B cell neoplasias. It

shoul d be understood that the subject functioning nmay

correspond to either or both qof unwanted

i mmunogl obul i n secretion or Unmnt ed anti gen

presentation. In the context of the latter, therefore,
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Accordingly, a related aspect of the present invention is directed to a method for the
treatment and/or prophylaxis of rheumatoid arthritis in a mammal, said method comprising
administering to said mammal an effective amount of one or more IDO-mediated

tryptophan metabolites or derivatives thereof or pharmaceutically acceptable salts thereof.

Preferably, the IDO-mediated tryptophan metabolite or derivative thereof is a compound of
formula (I), (IT) or (IIT), especially tranilast, 3-HKA, 3-HAA, PA or QA.

An "effective" amount means an amount necessary at least partly to attain the desired
response, or to delay the onset or inhibit progression or halt altogether, the onset or
progression of a particular condition being treated. The amount varies depending upon the
health and physical condition of the individual to be treated, the taxonomic group of
individual to be treated, the degree of protection desired, the formulation of the

composition, the assessment of the medical situation, and other relevant factors. It is
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system c | upus erythematosus, inflammatory bowel
di sease, type 1 diabetes, psoriasis, acute transpl ant

WO 2)oe0533em, chronic transplant rejection, G avBGI/AU2005/001754
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erosion, relative to untreated ani mals. Accordingly, a

rel ated aspect of the present invention is directed to

Ad Q&%E%&“tﬁe%d hi Al BRN ﬁ%ﬁfaﬁ%&é&?ﬁ%lo@ﬂéﬁvﬁfves thereof or

ammatory | oint |seas
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YpHAgeRed At fpas obp PhIAs a4 CPLEORIRSHEs Mgy be performed by
ﬁ@%’oﬁ@&ﬁéﬂt infeah!.YThe modulatory agent of the pharmaceutical composition is

contemplated to exhibit therapeutic activity when administered in an amount which
depends on the particular case. The variation depends, for example, on the human or
animal and the modulatory agent chosen. A broad range of doses may be applicable.
Considering a patient, for example, from about 0.1 mg to about 1 mg of modulatory agent
may be administered per kilogram of body weight per day. Dosage regimes may be
adjusted to provide the optimum therapeutic response. For example, several divided doses
may be administered daily, weekly, monthly or other suitable time intervals or the dose

may be proportionally reduced as indicated by the exigencies of the situation.

The modulatory agent may be administered in a convenient manner such as by the oral,
intravenous (where water soluble), intraperitoneal, intramuscular, subcutaneous,

intradermal or suppository routes or implanting (eg. using slow release molecules). The
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acceptable salts thereof. Preferably, the |IDO nedi ated
tryptophan netabolite or derivative thereof is a

w@eovposasgo of fornula (1), (11) or (I11), especP@i/Ay2005/001754

tranilast, 3-HKA 3-HAA, PA or QA. Reference to
"inflammatory joint disease" should be understood as a
reference to disease conditions which are
characterised by the inflammtj LN of tissue which is
| ocal i sed to the skeletal joi’ reglons. This tissue
includes the cartilagi nous, fibrous and soft

ovial) tissue which |lines the opposing surfaces of
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admi ni ster i ng to said manmal an effective anmount of
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fornula (J), (I1).or (I11), sg eci al | tranil ast,
Péeﬁqmnv@twaldpﬂowatqw ag&ﬁt may pe assogiated ayitmmotasalesvhieh permits
éggﬁ&g% | east partly to attain the desired
tr Spo %):ehel%garﬁ%t@%ye@ ay the onset or inhibit progression
or halt altogether, the onset or progression of a
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S P i o Pt e AT IR toaFose AT ooBfracheally,
rlalphbAAEYAIHY BltrabOndi8lyt IRAb&Stond S, Lib¢RRAMSEIIfRHRBfally,

intradermally, intramuscularly, intraoccularly, intrathecally, intracereberally, intranasally,

infusion, orally, rectally, via IV drip, patch and implant.

In accordance with these methods, the agent defined in accordance with the present
invention may be coadministered with one or more other compounds or molecules. By
"coadministered" is meant simultaneous administration in the same formulation or in two
different formulations via the same or different routes or sequential administration by the
same or different routes. For example, the subject agent may be administered together
with an agonistic agent in order to enhance its effects. By "sequential" administration is
meant a time difference of from seconds, minutes, hours or days between the
administration of the two types of molecules. These molecules may be administered in any

order.,

Yet another aspect of the present invention is directed to the use of one or more IDO-

mediated tryptophan metabolites or derivatives thereof or pharmaceutically acceptable
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i ndividual to be treated, the degree of protection
desired, the fornulation of the conposition, the
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rel evant factors. It isexpected that the anount wl|
fall in a relatively broad range that can be

determ ned through routine trials. Reference herein to
“"treatnment” and "prophyl axi s" s to be considered in
its broadest context. The terrmP treatment” does not
necessarily inply that a subject is treated until

total recovery. Simlarly, "prophylaxis" does not

salie theeeaf in the meanufachye of h@edigpnent foniliel traatmens wé acaaditign

tract | sease condi tion, rdingly, treatnent
GRB-IsRStH By ePERT G TR S RRLREEREERE? Y e <ympt oms
of a particular condition or preventing or otherw se
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Tugteenbly.oaid B pell RectemngisB eell polifiralion or amibedy prioductiosy
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prevention of inflammtion in sonme joints but not
Prefeesdtdy rshidycoadition dd mukliplelstlerosinrdhws diseasef orsteendahypue,
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Y BruRR 2 eb ey, SER: Ser i PhyBts B asgign ofese
REEE Gith likRIdnt IaapehAdiepaat hfenttigi@Rmelopathy, type II mixed
antagonj sts thereof (herein referred to as "nodul atory

carraiebulinagmia; peauited dacter \Wlpinhibitarse indarabine-asosistadiipmune
RS Rl R IR-L e AR L ABSERL U 05T s

mpaitienl ghel draft exdisudhdst tiedsaprptic shork] inviliryrevds@Ace and apoptotic
adm ni stered in an anobunt whi ch depends on the

Cﬁ&a?[“ioﬁitl ar case. The variation depends, for exanple,

on the human or animal and the nodul atory agent

chosen. A broad range of doses may be applicabl e.

Stdhaiotler msppcbofithe prsent ifventiex snditeetedfto tra wb ofibn®orimorg

Ib%-ran%&%ed]t?%tgghago ﬁe%éb%tli?gs%r %grel\r/]eftives thereof or pharmaceutically
acceptable salts thereof, in the manufacture of a medicament for the treatment of

inflammatory joint disease.
Preferably, said inflammatory joint disease is theumatoid arthritis.

Preferably, the IDO-mediated tryptophan metabolite or derivative thereof is a compound of
formula (I), (IT) or (I1I), in particular tranilast, 3-HKA, 3-HAA, PA or QA.

Yet another aspect of the present invention is directed to the use of one or more
IDO-mediated tryptophan metabolites or derivatives thereof or pharmaceutically

acceptable salts thereof.
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may be adm ni stered per kilogram of body wei ght per

day. Dosage regi nes may be adjusted to provide the
W@pioc/533ra her apeut i ¢ response. For exanpl e, sSeR€r/au2005/001754

di vi ded doses may be administered daily, weekly,

nmonthly or other suitable tine intervals or the dose

may be proportionally reduced as indicated by the

exi genci es of the situation. %ge nodul at ory agent may

be adm nistered in a conveni & manner such as by the

oral, intravenous (where water sol uble),

[ ntraperl toneal, intranuscul ar, subcutaneous,
owenahkyeﬂwdDQameéupqdampttmn nstebelitecyr depitive: thergof i @.compound of

s (LOEARS RelRuF Bl SRSy R IR ™

acceptabl e nontoxic salts, such as acid addition saI ts
or nmetal conplexes, ({:1 Wit h zinc, iron or the lik
Thespresentaneension spuiempliiesdhe adrinistighon of the oug Obmorqmo-medlated
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t t
CEBADPE PRGPOEE M SR yBoRah P REBPatP flbiaseetable sat thereof
E ﬂ%oﬁ&?]#r@tﬁ{ a@thefé?%e‘ﬁﬁg H@ﬁﬁ\edaanla' RERF nRHE Ph@fhaceutically acceptable
canth, corn starc gelatin; a disintegrating

cagient andéuciluess.aSgidngenta anedﬁfeandl teaad thbeitieeringredients. as

magnesi um st earate. The nodul atory agent may be

I i nked, bound or otherw se associated with any

T PhSInRCRRUB fRfns RAIMAN Rir hjBALISIO uSe Heluae Wlegife adue@bus solutions
exanpl e, in one enbodi nent of the present invention

(wherd watetisobubls) pr digpersionagndeerleporidatsdar thietentegnporancous
Ir%oé,raglr?n o&vgflg {am in }]ultt? 98{ 31'3 r§18n ng%‘;? %B u]? ﬂ{agrfgmrl] 8? a cream Or
dthdﬂ‘f&lﬁﬂsﬁt@bleffﬁﬁt@pfcm Sypdichtion. IIﬂhm@ﬁb‘eastd‘[ﬂahlhde,r the conditions of
nasophar )@/@ﬁgeal A, intravenousl y, intr a&gr itoneal |y

stpiage apd past Bergsaryed qeainst F%@Watmg action of
I

f#ﬂﬁﬁogé%?s GHSSED s PASHAGAHAT he chflel B REZLaifont o dispersion
niciiia chiytaln‘mg; fdr\éxdmlpte, water odthamot] polypl éiot example, glycerol propylene

glycol and liquid polyethylene glycol, and the like), suitable mixtures thereof, and
vegetable oils. The proper fluidity can be maintained, for example, by the use of a coating
such as lecithin, by the maintenance of the required particle size in the case of dispersion
and by the use of superfactants. The preventions of the action of microorganisms can be
brought about by various antibacterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it will be
preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged
absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and

gelatin.

Sterile injectable solutions are prepared by incorporating the active compounds in the
required amount in the appropriate solvent with various of the other ingredients

enumerated above, as required, followed by filtered sterilisation. Generally, dispersions
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In accordance with these nethods, the agent defined in
accordance with the present invention may be

w@omdisizpet ered with one or nore other conmpouneiGT/AD2005/001754

nol ecul es. By "coadm nistered” is neant sinultaneous
admnistration in the sanme forrmulation or in two

different formulations via the same or different

routes or sequential admnistration by the same or

di fferent routes. For exanpl e37the subj ect agent nay
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order to enhance its effects. By "sequential"”
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aracterised by aberrant or unwanted B cell

functioning. Preferably, said B cell functioning is B
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g(lhr ’ d dﬁ’lﬁ'étﬁ}e@]{ﬁﬂfe 0¥ bPidididtS Fos ¥l ﬁﬁhﬁ)eﬁﬁé ﬁn‘i’iﬁisﬁatlon the
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85 ORlee AR R T B sy M B e 8, and the ke
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compaandib] hreparesntagic af 8¢ GommATEIonk RshBisEYRtRRATIRY, Of course, be varied
a%glnp g{ |01§V{‘;1 ﬁ%{tﬁry Qe%ra{g%{lp Wooe%ou §(?% %?%h\!vagﬁto%ftthe unit. The

eh a gravis, grart versus
a@ho‘ﬁﬁﬁ@ﬁwtﬁe D@mpmﬁiddﬁ lsuch thsrapéuticalts usdfalnenpditions in such that a
apoptatic
suﬁabrie dosage will be obtained. Preferred compositions or preparations according to the
present invention are prepared so that an oral dosage unit form contains between about 0.1

ug and 2000 mg of active compound.

The tablets, troches, pills, capsules and the like may also contain the components as listed
hereafter: a binder such as gum, acacia, corn starch or gelatin; excipients such as dicalcium
phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid and the
like; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose,
lactose or saccharin may be added or a flavouring agent such as peppermint, oil of
wintergreen, or cherry flavouring. When the dosage unit form is a capsule, it may contain,
in addition to materials of the above type, a liquid carrier. Various other materials may be
present as coatings or to otherwise modify the physical form of the dosage unit. For
instance, tablets, pills, or capsules may be coated with shellac, sugar or both. A syrup or

elixir may contain the active compound, sucrose as a sweetening agent, methyl and
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in the manufacture of a medi canent for the treatnent
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COPIpB Y e tUaRebin RIERATHE 28 Apsage upEdoh Hpharmaceutically
&E@é{%@%{aﬁﬁy a6 Rh 3R fncikd e?nﬂlb?éde qh aﬁ&i%ﬁ r@Bhtive

ed tryptophan metabolite or derivative

dolrpoend(s) mapbe mvppondedintd sistained-relepse greparatiens(and fyrmulations.
in particular tranilast, 3-HKA 3-HAA PA or QA The
present invention contenplates the adm ni strati on of
i’éi%n@t'ﬁ@r SpedfRIf thd f3AERVaLRSA relayR!te BhenmsdkRE @ygto@ﬁamfnetabohtes

derivatives thereof or pharmaceutical]y accepta
adetivativies theogof er phasmaggusisally pecgptablespkiy ?ha@@ﬁ o1 @pgonists thereof,

TR BiRaR ORI b B8R e B Be LR ERLR) Bflon,

pharmaceutically acceptable salt thereof or antagoni st
t hereof as hereinbefore_ defined % one o[, npre

10 Theanessabinyertion iy furthes definnddydhs £ &V@n%ﬂ?ﬂ mItRg Grefples.
Said agents are referred to as the active ingredients.
The pharmaceutical forns suitable for injectable use
i nclude sterile aqueous solutions (where water
sol ubl e) or dispersions and sterile powders for the
ext empor aneous preparation of sterile injectable
solutions or dispersion or may be in the formof a
creamor other formsuitable for topical application.
It nust be stable under the conditions of



manuf acture and storage and nust be preserved agai nst

the contam nating action of m croorgani snms such as
wh2awbe53390 and fungi. The carrier can be a sol vRCI/ATG2005/001754

di spersi on nmedi um contai ni ng, for exanple, water,

et hanol , polyol (for exanple, glycerol, propylene

gl ycol and liquid polyethylene glycol, and the like),

suitable m xtures thereof, and vegetable oils. The

proper fluidity can be maintaided, for example, by the

use of a coating such as lecithin, by the maintenance

of the required particle size in the case of

di spersion and by the use EXAMRIgEflact ants. The

b ouhr g of TR ASIERSHOx s DABLIShER CEiAChnoymucep

agents, for exanple, parat;@RTHmﬁlI robut anol , phenol,
sorbic acid, thinmerosal and the In many cases,
it wll be preferable to |nclude |sotonic agents, for

I or sodi um chl ori de. Prol onged
> @%@%F%%e?%imﬁ?% i nj ectabl e conpositions can be
brought about by the use in the conpositions of agents
.gela yi ng absor tlon for exanple, alum num
rSRGSienphbEe Hrellgeimt in. Sterile injectable sol utions
are prepared by incorporating the active conpounds in
the required amount in the appropriate solvent with
BfanmeoOH vees mlhﬁed)hindaprepm@d aspaviciskriesaitRied) aldosstubilazd by
10 ﬂ&ired oII @E gnglltered sterilisation.
Weryishtt 4 i %‘ieéwﬁ?‘éipar ed by incorporating
the various sterilised active ingredient into a
sterile vehicle which contains the basic dispersion
Imerdinipaiiomdf mive r equi red ot her ingredients fromthose
enuner at ed above. In the case of sterile powders for
the preparation of sterile injectable solutions, the

MileDB AR (NS @ﬁnﬁﬁls/gf(ﬁ:@?ﬁv@id i @i QA L Hugm o Rz\)ébﬁéloiadé@ with
the freeze-drying tec ue mhlcgw%le d a powder of

15 bowimeddl (309 4igpes), eqmulwﬁg@ ira@HA £Bifico E@hamoaies,l Wesi Moseley, UK).

t filt
A B PO RS G 6 e b T Yo
apd b eRtetwah BN dI®Y ol @ay0l Bf hrthrREMITHiSe8a8¢h whPdpproved by the local

Ethical Review Process Committee and by the Home Office of the United Kingdom.

20  Treatment of arthritis

Tranilast was dissolved in 1% NaHCO; by heating to 70°C and injected i.p. at 100, 200 or
400 mg/kg/day.

25  Clinical assessment of arthritis

The development of arthritis was assessed daily for the duration of the experiment. The
clinical severity of arthritis was graded as follows, 0 = normal, 1 = slight swelling and/or
erythema, 2 = pronounced oedematous swelling. Each limb was graded, allowing a

30 maximal clinical score of 8 for each animal. Swelling of hind paws was recorded with a

pair of calipers. All clinical evaluations were performed in a blinded manner.
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exanple, with an inert diluent or with an assim | able
edible carrier, or it nmay be enclosed in hard or soft
w@bh@blosged ati n capsule, or it may be conpressePCT/AUR005/001754
tablets, or it may be incorporated directly with the
food of the diet. For oral therapeutic adm nistration,
the active conpound nay be incorporated with
exci pients and used in the form of ingestible tablets,
buccal tablets, troches, capsﬁggs elixirs,
suspensi ons, syrups, wafers, and the |ike. Such
conpositions and preparations should contain at |east
1% by wei ght of active conpound. The percentage of the
}%onrosi i ons anggprgﬁ§rations may, of course, be
P18 ARSI "EIRTERTEnt | y be between about 5 to
about 80% of the weight of the unit. The anmount of

active conpound in such therapeutically useful

Adhpos of thegreatmest pariodiibe méceswiere iled, hléd ap@ thgin jpinggewere

obt ai .Prefer Sjti ti o
PR L 5 G TRAT e RIS G s romoves

fixea} derflciiled| ardiosnlgddedbéfofeasetticring adstaipiigveiginhsdpgitbxylin and
0.1 ng and 2000 ng of active conpound, The ta

. . i : : lets, . .
epigc Raggiiabpgations warssypdned Ry MisEOscPReAllingded gasgmaaﬁdomts
A8 ofQBR QRIS 70 ='rloth ¢ 1 RSRAE L iRfviti Ay A BhrtifE ToRr bone

gunF acacl a, corn starch or gelatin; excipients such
eassiali; Qat miadergpdosehakaynavitis with teggict ipreyesigen nosua hoiat
corn starch, potato starch, alginic acid and the |jke;
eBe G RRE Sl 7o Yo FHApES il SYIERS v osignpng normal jori
SUBELEHN (ggm gant such as sucrose, |actose or saccharin

may be added or a flavouring agent such as pepperm nt,

oil of wintergreen, or cherry flavouring. Wen the
Igos?(?e unit formis a capsule, it may contain, in

@81 on to materials of the above type, a liquid

carrier. Various other materials may be present as

coatings or to otherw se nndiﬂ¥ t he physical formof .
Mise veithsestpbliskedcollpgan-induqed petbritis aygreitniccte) infraperigeneally with

I it L r : .

ARR EFod Y0 BF4G0BRAGIIA 6 F BB AR, CBhurlRkckeiRd vehicle
afarel MAgingshid tewleine perigl dipdeal scared Wyde assessed and paw swelling was

RO PO Y CRTSadl WHORSGGH Lok HAgas T8y chnigal scores in a dose-
dependent fashion, with 400 mg/kg/day giving maximal suppression of clinical score
(Figure 1). In addition, it was observed that tranilast reduced paw-swelling in a dose-
dependent fashion (Figure 2). At the end of the 10 day treatment period, mice were killed
and joints were processed for histology. Histological assessment was performed in a
blinded fashion as described in this Examples. There was a reduced level of synovitis,
cartilage loss and bone erosion in the mice treated with tranilast, compared to control mice.
This was reflected in the significantly reduced histological scores observed in the groups

treated with tranilast at 200 or 400 mg/kg (Table 1).



course, any material used in preparing any dosage unit

form shoul d be pharmaceutically pure and substantially
womesBPc i n the anounts enpl oyed. |1 n additi oPCT/ALIR005/001754

active conpound(s) may be incorporated into

sust ai ned-rel ease preparations and formul ati ons. Yet

anot her aspect of the present invention relates to

| DO nedi at ed trypt ophan nEtabghites or derivatives

t hereof or pharnmaceutically accéptabl e salts thereof

or antagonists thereof, as hereinbefore defined, when

used in the nethod of the present invention. The

Tsblesk rliranilagensdiesa theshistolaginal sayetityredcrollggankindesid] aothiitis

non-limting exanpl es. EXAMPLE 1 EFFECT OF TRANI LAST ON

ESTABLI SHED COLLAGEN- | NDUCED ARTHRI TI S Materi al s and

Met hosinkdnepar at | 8 QfistoYddgeal bedze (thagessH3oV Im@ (lvs w@ﬁrols)

purified and nrpnauad as nreviously described

bi lised by sti@ring oveRdidgi24t 40C in 0. fM

B8l (Slﬁ o%%%)rmur,}l zation oflooqg q@é\/hl e DBA/1 m ce](;]&?- 8
i~ d.

ani ma were i mmuni se at 8-12 weeks

Ia@maat @Oolmglk@e Ci8l (200 g/ nMoyse)35enul sified i p PS5
{ fco Laboratories, West Nbseg%y UK) . Beglnnlng at
Iﬂm@é&@ogﬁ%kgl nm]nl sation O/ r e | nspect ed Paafi0y

day 1 of arthritis. This research was approved by the
DRAAI mice Ivi/araimlﬁamse&wvﬂh(boems t@mﬁﬂbdﬂl@en ancbrhpletelTaeta®adjuvant

O fjce of the Unit Ki n tnent ,of arthr]
“FP‘aCi’? foggucgArtht @sgg%%}ls Swl%\gﬂeﬁ@nc{oaﬂye@lgned to

Btehit QEhER drolds afll ghRA ftraﬁ@%t Qf 10%)990@9{ kstf f18¥g/day (i.p.) or vehicle

control. Treatment was continued for 10 days after which time the mice were killed and

paws were processed for histology. Joints were graded histologically in a blinded fashion.

EXAMPLE 2

DETECTION OF B-CELL PROLIFERATION USING FACS ANALYSIS

Materials and Methods

B cell purification

All centrifugations were performed at 1500 rpm for 5 min.

B cells were prepared for mouse spleen using rat anti-mouse IgM microbeads and the
MACS system.

3 spleens were removed from male DBA/1 mice aged 8-12 weeks. A single cell

suspension was prepared by cell-sieve.
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Cinical assessnment of arthritis The devel opnent of
arthritis was assessed daily for the duration of the

we@zxpeisizent . The clinical severity of arthritiBCWAE2005/001754

graded as follows, O = normal, 1 = slight swelling

and/or erythema, 2 = pronounced oedematous swell i ng.

Each Iinb was graded, allow ng a naximal clinica

score of 8 for each aninal. Sgelling of hind paws was
recorded with a pair of calip £s. Al clinica

eval uations were perforned in a blinded

manner . Hi st ol ogi cal assessnent of arthritis At the end

Rdd blbed ¢alls atare ytse by thechdtitimnmif Senlwed éldddl dedesmbwfﬁar&ﬁigma) and

infitioh Retonin 1 i BEFASvRaereglogh B RRPYsorad bifdwing 2
WRRBY Ofhblel deXl§ rerdl it Mﬂee?;pﬁmu@(mmd)ed bef ore

sect i oni ng and staining with haenotoxylin and eosin.
Saggi t al sectlons wer e exam ned by nlcroscopy in a

Colrsre sSSP A GiE: U0 Gy S TP s 580 G0 ! s monse

1@9@&1&5&%&9{1\4&5‘3 V&E?éjﬁdcﬁtl%eplo £8UCEQIsSynovitis wth
er osi ons pr esent "but nor mal ] oint architecture int act ;

3 = severe synovitis with exten3|ve er osi ons and

R R o B e B T B R B 1 80 & W ccea
intraperltoneally with tranllast at 100, 200 or 400

kg/day for a period of 10 days. Controls received

Meﬁu AESgpiwens (bier nd % H' §ek1$)@gﬁrﬁﬁheedp@rq Bagnst (MACa]) and washed
éﬁt?b%ﬁl‘&ﬁes%%f?fgg@ﬁggee}” swel | i ng was moni tored
pers S

usi ng cali efved that tranilast reduced
clinical scores in a dosedependent fashion, with 400

Qs 5ot e Buek trenih LBLTOASOPIEE that
tranilast reduced pawswelling in a dosedependent

fashion (Figure 2). At the end of the 10 day treatnent
@adminpsi were remowed Goti the srignet. 2 ml IMAG buffer was added to each column,

and B cells were removed pushing through the solution with a plunger.

Cells were cultured at 1 x 10° cells/ml in 2 ml complete RPMI with glutamine (10% FCS,
1% Pen/Strep, 50 uM 2-Mercaptoethanol, 1 mM Na-Pyruvate) for 48 h in the presence of
LPS (20 ug/ml), and 100-25g/ml tranilast, or vehicle (DMSO).

20 M BrdU (Sigma) was added to each well, and incubated overnight.

Cells were then harvested by pipetting, and stained in FACS tubes for either BrdU alone
(very sensitive, but does not allow cell-surface staining), or CD40, CD19 and BrdU (less
sensitive, but allows co-localisation).

Single-staining BrdU protocol

The pellet was resuspended in 1% formaldehyde in PBS for 5 min at room temperature,
and washed in 2 ml PBS.
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and joints were processed for histology. Histol ogical
assessnent was performed in a blinded fashion as

walewensded in this Exanpl es. There was a reducedr/Aems/001754

of synovitis, cartilage | oss and bone erosion in the
mce treated with tranilast, conpared to control m ce.
This was reflected in the significantly reduced

hi st ol ogi cal scores observed in the groups treated
with tranilast at 200 or 400°fg/kg (Table 1). Table 1.
Trani |l ast reduces the histol ogical severity of

col | agen-i nduced arthritis. Treatnment N Histol ogica
score (nmean SE) P value (vs controls) Control 10 2.45

o AR el 9348 OB nelst ity orkRid B R
findn&rh d?o%@mf’%h‘E afl-J0ECOBéNetal [ SRy MRMPeckBRAYNI sed wi th

bovine type Il collagen in conplete Freund s adjuvant
in order to induce arthritis. After onset of clinical

i;seas 11C re.r [ an if.f ar. .
Y RS ER sHe RaERTL n TP S b BBk pgpoin in 1 i 2
HODprD1 Bpfvelayvdrtexing) abfooreRimpbinge i 1oh.. Clleatidahixedd$ gentle
contjnued for 10 days after which tine the mce were

Yertexing oseasiqpalls: wer e processed for histology. Joints

were graded histologically in a blinded fashion.

EXAMPLE 2 DETECTI ON OF B- CELL PROLI FERATI ON USI NG FACS
ANADY MV Bdvist ens addeddn theMetlipelst, &rdciollbpung denc#digationAlells were

centrifugat]on re perforned at 1500 rpmfor 5 mn.
"Bﬂsg%ﬁ‘%w%é}%ﬂ%i’?gr ed for mouse spl een using rat
anti -nouse |1 gM m crobeads and the MACS system

The pellet was resuspended in 2 ml PBS (by vortexing) and incubated for 15 min at room

temperature, to allow all the pepsin/borax to leach from the cells.

Cells were washed in 2 ml PBS, 1% FCS, 0.1% sodium azide.

100 ul mouse anti-BrdU-FITC with DNAse (BD) antibody diluted 1:10 in PBS, 1% FCS,
0.1% sodium azide was added to the cell pellet and incubated for 30 min at room
temperature in the dark.

4 ml PBS was added to the cells to wash.

The cell pellet was resuspended in 100 pl 1% formaldehyde-PBS.

FACS analysis of staining was performed on the BD LSR Flow Cytometer.

CD40, CD19 and BrdU staining protocol

Cells were washed twice in 2 ml PBS, and resuspended in 100 pl PBS/1% FCS, 0.1%
sodium Azide, with 2.5 pl anti CD40-RPE (ImmunoKontact) and 5 pl anti CD19-PerCP-
CY5.5 (BD). Cells were incubated for 30min at room temperature in the dark.
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3 spleens were renoved frommale DBA/1 nmice aged 8-12
weeks. A single cell suspension was prepared by

W@ eiobAsizewe. Red bl ood cells were | ysed by the pdOAUR®N001754
of 5mM red blood cell lysis buffer (Sigm) and
i ncubation for 5 mn. 5 M RPM was added to the cell
suspension, and followi ng 2 washes, viable cells were
counted with trypan blue (Signa). Cells were
resuspended in | MAG buffer (Bg‘? at 90 m /10 x 106
cells, 10 M rat anti nouse I gM m crobeads (MACS) were
added per 10 x 106 cells. Cell-bead suspensi on was
i ncubated in the fridge for 15 min. Mni MACS col ums

R R alien e GBI bt Rt i rpShg g fp o g icecold

0f1|5<MvNa©®I ums were washed three times with 0.5 n | MAG
buffer. Colums were renoved fromthe nmagnet. 2 m
| MAG buffer was added to each colum, and B cells were

PSSP, PP IR LA Ml e

imobpted fer WAL oniiéen gl ut am ne (10% FCS, 1% Pen/ Strep,
50 mM 2- Mer capt oet hanol, 1mM Na- Pyruvate) for 48 h in
the presence of LPS (20 g/m ), and 100-25 g/ m

2trﬁlamé aak add¥d ¥ ﬁf&! b& 6 MOl 1s2£)néi %r i %&%&é@%ﬁm@@ﬁ 1ml 1%

added to each and | ncu afe

fovaragdehiidenrPRSr Cedls e\&rdaympbqb@i foir agmlraatdosmatempdat\me FACS
tubes for either BrdU alone (very sensitive, but does
not allow cell-surface staining), or CD40, CD19 and

C%HQ u/efé SIRtedCAR Ite'sﬂ%genc@dtln abo QS Q% BSal D384 LM azide

Si ngl e-'st ai ni ng r ot ocol The pel | et was
comsingpeye dnm-rBrd%DNAnm(BEh yakdincnbAREfdr 80mtin at roomt temperature in
roomtenperature, and washed in 2 m PBS.lIce cold 70%
the ol was added to the pellet (with vortexing), and
i ncubated for a

Cells were washed with the addition of 4ml PBS, and resuspended in 100ul 1%
formaldehyde-PBS.

FACS analysis of staining was performed on the BD LSR Flow Cytometer.
CD40 Stimulation

For CD40 stimulation, the cells were grown as for LPS stimulation (in 200 ul in 96 well
plates) with 20 ug azide-free anti-mouse CD40.

Results

A study was performed to assess the influence of tranilast on B cell proliferation. B cells
were cultured in vifro with LPS and 1pg — 100ug tranilast. Cells were cultured with BrdU,
and uptake measured by FACs analysis. LPS induced proliferation (BrdU labelling) in
75% of B cells. Tranilast inhibited the proliferation dose-dependently (Figure 3). The

maximum inhibition of proliferation observed was 75%, with 100ug/ml tranilast.



m ni mrum of overni ght at -20C (generally over the
weekend). Cells were washed twice in 2 m PBS and
W@elb®sB90 esuspended in 0.2 ng pepsin in 1mM 2MNCHED2d0pk6D1754
1.5) (with vortexing) at roomtenperature for 1 h.
Cells were m xed by gentle vortexing occasionally. 1mn
0.1 M Borax was added to the cell pellet, and
follow ng centrifugation cells.were washed twice in 2
m PBS. The pellet was resuspénded in 2 mM PBS (by
vortexing) and incubated for 15 mn at room
tenperature, to allow all the pepsin/borax to | each
fromthe cells. Cells were washed in 2 m PBS, 1% FCS5
0. 1% sodi um azi de. 100 ni i -BrdU-FITC with
DNAse (BD) antibody di | o ERAMBLEY e o res 0! 106
sodi um azi dEH}EERGCTIONOF R CRILY, PROLEERATTION
i ncubated for 30 min at roomtenperature in the dark.
4 m PBS was added to the cells to wash. The cel
MIREHiS anaMEgegspended in 100 m 1% f or mal dehyde- PBS.
FACS anal ysis of staining was perforned on the BD LSR
Fl ow Cytoneter. CD40, CDI 9 and BrdU staining protocol

| s..»wer.e washed i ce | PBS, and resuspended
Bi%%h Eﬁﬂﬁ%tloﬁﬁai@&lﬁtﬁg%ff%?%@d%ﬁn Azide, with 2.5 ni
anti CD40- RPE (I nmmunoKontact) and 5 ml anti
CD19- Per CPCY5.5 (BD). Cells were incubated for 30nin
All centgbgationpweigmgriormed atHS0gpnkfot SinPBS was added to
the cells to wash, and pellet was resuspended in 0.5
m ice-cold 0.15MNaCl. 1.2 ml ice cold 95% et hanol was

B aditedeeprefaeed fivhra nvdush spleet bengy/ ik hekinlt@ise BIM n6ilobSads and the

M\Q@Ses};spe%{bat ed for 30mn on ice.

3 spleens were removed from male DBA/1 mice aged 8-12 weeks. A single cell suspension

was prepared by cell-sieve.

Red blood cells were lysed by the addition of 5ml red blood cell lysis buffer (Sigma) and
incubation for Smin. 5ml RPMI was added to the cell suspension, and following 2 washes,

viable cells were counted with trypan blue (Sigma).

Cells were resuspended in IMAG buffer (BD) at 90ul/ 10x10° cells. 10ul rat anti- mouse
IgM microbeads (MACS) were added per 10x10° cells.

Cell-bead suspension was incubated in the fridge for 15min.

Mini MACS columns (1 per ~7 x 107 cells) were placed in a magnet (MACS) and washed
with 0.5ml MACS buffer by gravity flow.

Columns were washed three times with 0.5ml IMAG buffer.
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2 mM PBS was added to the tube, to wash cells, and the
pell et was resuspended in 1m 1% for nmal dehyde- PBS.

w@2006953820 € | ncubated for 30m n at room t enperBCTIAB2005/001754

Cells were pelleted, and resuspended in | OCOM PBS, 1%
BSA, 0.1% sodi um azi de containing | Or anti-BrdU
DNAse (BD), and incubated for 30m n at room
tenperature in the dark. Cells were washed with the
addi tion of 4nl PBS, and resu¥ended in | 0OM 1%

f or mal dehyde- PBS. FACS anal ysis of staining was
performed on the BD LSR Fl ow Cytoneter. CD40

Seolumnb aterorenfeyed Goalths ragnéta t2ndIMA Gébuffet tas umTed t@ E:a)meolumn,
a or, LPS stinmulation (in 200 m_ i.n 96 well plates
ARk B0 Vigge S5t st irPogto e Sletin gkl ot Ldy
was performed to assess the influence of tranilast on
B cell proliferation. B cells were cultured in vitro

litimin-Prtsingef deHgand hawesiingr ani | ast. Cel |s were
cultured with BrdU, and uptake neasured by FACs
anal ysis. LPS induced proliferation (BrdU | abelling)

Cells#odre ofiltled &l 1 8.10Tccllsinhlda L00NoRigl@E RPN with glutamine (10% FCS,
. The maxi mum

P ReniStiens (1 Srerermbannis. LMy Bariais) sadewiatplae for 48h in
SR 183 Al BN ST B G, o
gaidei fraedi{b gniragniers of anti-BSM aonockaalf amtib6AOR0pg/ml) and 100-
el prEgurBISMEN nouse plcen using rar

anti -nouse |1 gM m crobeads and the

1uCi *[H]thymidine was added to each well and incubated overnight. Cells were harvested
onto a pre-wet filter mat using a Skaton cell harvester. The filter mat was dried in a
microwave for 2 minutes at 750W. The dry filter mat was sealed in a bag using a plate
sealer, and the corner cut. 10ml scintillation fluid was placed in the bag, and spread evenly

over the filter mat. The bag was re-sealed and read in a Wallac 1205 plate reader.
Results

The influence of tranilast on B cell proliferation in vitro was assessed using > [H] thymidine
incorporation. B cells were activated with either LPS, anti-CD40, or anti-IgM antibodies,
and given up to 100pg/m! tranilast. Cells were cultured with *[H] thymidine, and uptake
assessed. LPS induced a 92- (Figure 4) and 91-fold (Figure 5) increase in thymidine
uptake in B-cells, which was inhibited dose-dependently by tranilast. A maximum
inhibition of 99% was observed with 100pg/ml tranilast. Anti-CD40 antibody induced a
238- (Figure 4) and 81-fold (Figure 5) increase in thymidine uptake. A dose-dependent
inhibition was again observed with tranilast treatment, with a maximal 97% inhibition of
proliferation detected with 100ug/ml tranilast. Anti-IgM antibody induced a 60-fold
increase (Figure 5) in B cells proliferation. Tranilast inhibited anti-IgM induced

proliferation dose-dependently and was effective at all doses assessed.
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MACS system 3 spleens were renoved frommal e DBA/ 1
m ce aged 8-12 weeks. A single cell suspension was

w@e@pasas by cell-sieve. Red blood cells were PyFau200y/001754

the addition of 5m red blood cell lysis buffer
(Sigma) and incubation for 5mn. 5mM RPM was added to
the cell suspension, and follow ng 2 washes, viable
cells were counted with trypan blue (Sigma). Cells
were resuspended in | MAG buf f-éA7(BD) at 90m / 10x1 06
cells. I Ol rat anti- nouse | gM m crobeads (MACS)
wer e added per 10x1 06 cells. Cell-bead suspension was
i ncubated in the fridge f @XAMPEE 4M ni MACS col ums (

anh EERCE Of RS ASTAS LHRAINR G X ANTRE I nbiE K on

Col ums vej e TWHTNSHE m%%mmgﬁb&ﬁﬂm%qlme

buf f er. Col unms were renove e magnet
buf fer was added to each columm, and B cells were

t hrough the solution with a plunger.
ﬂﬂ%t?fﬁﬁ?%ﬁ?tﬁgd %f cells and harvesti ng Cells were
cultured at 1 x 106 cells/m in 200m conplete RPM
with glutam ne (10% FCS, 1% Pen/ Strep, 50nM
Beagerts apt oet hanol , | M Na-Pyruvate) in a 96-well plate
for 48h in the presence of LPS (20ng/m ), azide-free
anti - CD40 nonocl onal antibody (I Org/m), or azide free
F(peHdl ):olEthn agepotified framtbovir@Mai’fﬂﬁng bodakribed [WiHYms, R.0. 2004,

and 100- 6. 25 tranilast, or vehicle
ety Vol 1 S8R o b soun s d B A s BRI Caacetic acid
|
(ney mﬁﬁ?“f** 0,09 M Ifi8 Coltalfih OANIGRICTO0h O L Bnilagt vas

syinthesisednteyt Amg]sgch Pm:lmanelmcaﬂs @I}O\I\ﬂd{ éok dn vio mudwk E%ardlast was
cﬁ?sgi/\\édgp & mdagc mlflrlnlctogéentratlon or1 031%‘3) 1{% socP urg bll'lcsalrlg]onate by heating
for 1h at 70°C. Upon cooling, an emulsion was formed. For in vitro studies Tranilast was
dissolved in dimethyl sulphoxide (DMSO). 3-Hydroxy-anthranilic acid (3-HAA) was
purchased from Sigma (Poole, UK) and dissolved in PBS.

Induction and assessment of arthritis

Male DBA/1 mice (8-12 weeks old) were immunized intradermally at the base of the tail
with bovine type II collagen (200 pg) emulsified in complete Freund’s adjuvant (CFA;
Difco, West Molesley, UK). Arthritis was monitored clinically using the following scoring
system: 0 = normal, 1 = slight swelling and/or erythema, and 2 = pronounced oedematous
swelling. Each limb was graded, giving a maximum score of 8 per mouse. In addition,

paw-swelling was measured using calipers.

Histopathological assessment of arthritis was carried out in a blinded fashion on
decalcified haematoxylin and eosin stained sections using a scoring system as follows: 0,
normal; 1, minimal synovitis without cartilage/bone erosion; 2, synovitis with some

marginal erosion but joint architecture maintained; 3, severe synovitis and erosion with
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sealer, and the corner cut. 10m scintillation fluid
was placed in the bag, and spread evenly over the

wo dobmes33pmt . The bag was re-seal ed and read i nPET/MER108/001754

1205 plate reader. Results The influence of tranil ast

on B cell proliferation in vitro was assessed using

3[H thym dine incorporation. B cells were activated

with either LPS, anti-CD40, or anti-1gM anti bodi es,

and given up to 1 0Omg/ M trani48ast. Cells were

cultured with 3[H thym dine, and uptake assessed. LPS

i nduced a 92- (Figure 4) and 9 1-fold (Figure 5)

lossoofams@al joirt bychitelitme. This adsearich was @pprosed BhiteNo¥Sthical review

i nhi bited. dose-dependently by tranilast. A maxi mum
D PG d o OB Lo ot el B iy

tranilast. Anti-CD40 anti body induced a 238- (Figure
4) and 8 1-fold (Figure 5) increase in thymdine
Sepraeati-chlldgaeardidbpdnlieels | nhi biti on was agai n observed
with tranilast treatnment, with a maxi mal 97%
inhibition of proliferation detected with | COrg/ m

RIISA plagt (NeWY, Uxbﬂa&@mﬁgwax cbRey 646 ?ugﬁﬂ bPb&vine CI1 dissolved
i ncrease ?\lilgure 57 in cell's proliferation.
overmghitas Tris Mviffsr (Q5 MhTiis, lcgMainityi@.2 M piadllj f1& 7 alf) ibtoeked with 2%

B R sOa RS st 1Bt Rt S 7 it ek Qi o of test sora, A
SfetPADREE PN IARANIEdd Aabh EtEBHORE CFIdAGEY
oy O S AL ed o e gmgng Met I{ﬁoc?%ﬂggg{éagents s vas

detected| byageubatien with HRP-sanjtigaad ﬂ@f}é nﬁtigamse I"Ig@,dwég}dsx IgG2a,
i K 2 0, 2004 t .
Y R A R U

Cin acetic acid (0.1M or Tris buffer (0.05 MTris,

ontaining 0.2 MNaC, pH 7.4). Tranilast was
“é"ﬁlﬁy é’é(JiTs‘éH’Bipoﬂff@i ogen Pharnmaceuticals Pty. Ltd. For
in vivo studies Tranilast was

Inguinal lymph nodes were excised from Tranilast-treated and control mice. Alternatively,
inguinal lymph nodes were removed from untreated arthritic mice (day 1-5 of arthritis) and
Tranilast was added in vitro. In both cases, LNC were cultured in RPMI 1640 containing
FCS (10% v/v), 2-mercaptoethanol (20 pM), L-glutamine (1% w/v), penicillin (100 U/ml)
and streptomycin (100 pg/ml) in the presence or absence of type II collagen (50 pg/ml).
Secreted cytokines (IFN-y, IL-5, TNFa. and IL-10) were measured after 72 h. by ELISA. In
brief, 96 well ELISA plates were coated with the respective capture antibody, blocked with
bovine serum albumin (2% w/v), and then incubated with LNC culture supernatants (neat)
overnight at 4°C. After washing, bound cytokines were detected using biotinylated detect
antibodies. A standard curve was generated using known concentrations of the appropriate
recombinant cytokine and the concentrations of cytokines present in culture supernatants

were estimated by reference to the standard curve.
B and T cell Purification and proliferation

A single cell suspension was prepared from spleen by mincing through a cell strainer, and

erythrocytes were lysed using an ammonium chloride solution (Sigma, St Louis, MO,
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di ssol ved at a maxi mum concentration of 10 mg/m in 1%
sodi um bi carbonate by heating for Ih at 700C. Upon

W@ owbiop390 an erul sion was forned. For in vitroPGI/ATURM®S/001754

Trani |l ast was di ssol ved in di methyl sul phoxide (DVSO) .

3- Hydroxy-anthranilic acid (3-HAA) was purchased from

Sigma (Pool e, UK) and dissolved in PBS. Induction and
assessment of arthritis Male DBA/1 mce (8-12 weeks

ol d) were imunized intradermf®y at the base of the

tail wth bovine type Il collagen (200 ng) enul sified

in conplete Freund' s adjuvant (CFA; D fco, West

WBAR S eslls w&@ postitltzéiy iehiicheddy mmglahmIgM NIACH siddrbeads, and T cells

|
e gt T R e MASS Bkerbonds AchoHE G ystem,
RESATR! B4Be ﬁ'l\ﬁﬁﬁliiabﬁ&r s%@ﬁfahhésrm/hﬂ@ﬁy ?131@@ BerBisth BhdBach,

maxi num score of 8 per nouse.
(etmasyk Puriigwasassessed by ﬁdwwgtqmgetnahqums(B cell >90% CD19+, T cell

P R e PR LR AR SRR s above,
inAdlae esmn%awaeglae%ulcanﬁreu ForTRhaBRRS Wtk sSIISRY %th anti-CD40
follows: 0, norna m ni mal synovitis w thout

peRqciqnahantihod (E}wgémb BD)pands geNd wers stimuliatebwith Spg/ml plate-bound
FRSDThoR AT DGR LIS TR 3 tovaso)

wre idubated beconthntsations stated withathe aploirey &g H@Mrst dft%r kt@ﬁalatlon 100pl
hi cal r evi ew r ocgss conmm ttee and by

tfﬂfec‘@e f“ne?feaqo Ipgled. e colbsomenmpalsed vg ll@eﬁ taﬁmidé@m@er well for
|
1 Vi\%ﬂ%}’ﬁhﬁés %e%ﬁbﬂ#ﬁ@%d@ﬁlﬂ%@atasﬁé%sh ﬁé%o‘?@tﬁcﬁmt %g?}é was

bovi ne I ssol ved ni
meufofreed (102 @EnidIN of 3 ocaasioas.Matg sithven ivlofatk remd:&eﬁtaﬁi'e experiment,

IR EH L REUTET D oh DA 2 R ST QL 0 g IS lovels was

K EESIIGR e SARR &e&ﬁ%n Cgetmgsaﬁoﬁaach pl ate. Bound
total 1gG 1gd or a was detected by incubation

w t h HRP- conj ugat ed sheep anti-nouse 1gG 1gd or

St 33 Analysis

Group means were analysed by one-way analysis of variance, followed by the Dunnett

Multiple Comparisons test, where appropriate.
Results
Tranilast inhibits development of collagen-induced arthritis

In order to assess its anti-arthritic potential, Tranilast was injected into DBA/1 mice (200
mg/kg/day) from the day of immunisation with type II collagen in CFA. By day 28, 5 of 7
(71%) vehicle treated mice had developed arthritis of moderate severity (clinical score
2.8+0.6), whilst 1 of 7 (14%) Tranilast-treated mice had developed mild arthritis (clinical
score 1). Analysis of the sera of treated and control mice revealed no change in anti-

collagen IgG1 or IgG2a levels in Tranilast-treated mice.
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foll owed by TMB substrate. Optical density was
nmeasured at 450 run. Analysis of T cell responses

woO p@aiosssbo | ynph nodes were excised from PCT/AU2005/001754

Tranilast-treated and control mce. Alternatively,

i ngui nal | ynph nodes were renoved fromuntreated
arthritic mce (day 1-5 of arthritis) and Tranil ast
was added in vitro. In both cases, LNC were cultured
in RPM 1640 contai ning FCS (D% v/ v),

2-mer capt oet hanol (20 mM), L-glutamne (1% wv),
penicillin (100 UWm) and streptonycin (100 ng/m) in
Troeilpst esburesthe seabieoftarabiishednetiritiscol | agen (50

ng/m ). Secreted cytokines (IFN-g, IL-5 TNFa and

I L-10) were neasured after 72 h. by ELISA. In brief,

Bl aMelity oFtrtapiial 18Rt éé@dbﬁs&gaiaﬂdwﬁ‘é feﬁe&.ﬁﬁi&e%ef}g fthin¥ifiised with

capturé antibody, blocked wth bovine serum al bumn
typedlwollagenan €RAéin dayclbbdlindcaharthritishecdayt thatearthritis was first

uperpat ants (neat) . overnight .. 4C. After washing,. .
PRI RE e By ySieel i forent et P dcad iven Tranilast
(@60 aflkdddy, DOO!iRHkg/daysdramd %ﬁ%ﬂk?dé%%r%ﬁic&%&{@dv%ga 10 day period.

usi ng known concentrations of the appropriate
Indwe pepaiatn expsrineiith @ desctdensadens sednstipmin both chifical scores and paw-

' [ S r ant re .
T T e p—
teeléenPImnildsc Btdtahamhebnpiobmidessét bbserfedsfrovglday Galnkil the end of the

suspensi Qn S prepared fromspleen by m ncing through
t%fbaeg?l}t Pg%l?%mrl,o)-éﬁrad@f 10 the saige weradgled andsibe fiasipay tashow

B LA SO OB O SIS VB ity o
seEBy 10f onflabmaaton aaddoifit eresibs. Awrie, apudedrtdovetgpendentebddtion in
using. anti - .m craobeads .and the MACS system

e gAY AT P D REBIeC.41 G reulart RS mIcE (Eheyre 6).

Bi otec, Bergi sch @ adbach, Germany). Purity was

assessed by flow cytonmetric analysis (B cell >90%
Sepu fem cpnirel andtgtedamice werdCaialyseduordevald oflandidtyae Iiscollagen IgG1

Y Qml __conpl et PM , as_.above, iQp a
b s e T e
apelyb&l foelle-10 tradilceld® tnd\b BbsealtpendeRfhcrease in circulating IL-10 levels

was detected following treatment with Tranilast (Figure 7).

At the end of the experiment draining (inguinal) LNC from control and treated mice were
cultured for 72h in the presence or absence of type II collagen. IFN-y and IL-5 production
was measured by ELISA. IFNy production was found to be significantly reduced in the
mice given Tranilast at 400 mg/mouse (Figure 8). However, on restimulation with
collagen, differences between the groups were not significant, indicating that the ability of
the T cells to respond to antigenic stimulation returned to normal once the Tranilast had
been removed from the system. IL-5 production was unaffected by treatment with

Tranilast.

It is clearly of interest to establish what happens when treatment with Tranilast is stopped.
Is there a disease flare and if so, does it occur immediately after cessation of treatment?

Hence, a group of arthritic mice were treated from day 1 to day 5 of arthritis with Tranilast
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nonocl onal antibody (1Om/m; BD), and T cells were
stimulated with 5ng/nm pl ate-bound anti-CD3 (BD),

WG agb05333®] ubl e anti-CD28 (BD). Tranil ast, 3-HAZI/AULR005/001754

vehicle (DVBO) were incubated at concentrations stated
with the cultures. 48 hours after stinulation, | OO
culture nmediumwas col |l ected, and cells were pul sed
with I nC 3H thym di ne per wel | for 18h. Cells were
then harvested and pl ates assedsed for i ncor porati on.
Each assay was perforned on a m ni nrum of 3 occasi ons.
Data shown is of one representative experinent, and is

@np m@]sgi’da)e)s(F ipeee0)+ Treatbiem fwak thepl stepped ahd mied Welfe@nonitored for a
| s was ssessed in the

1 O a dIL-51ev
1595&'1}?13? éaX?eéF bk OBy there waS 2 diamagiisreduckionin withiig severity during the
AR NYS pericH OWRe MR MNEWEs AD5HN 8N >smefh%efwoﬁeﬁél¥1ﬁh& was

of variance, followed by the Dunnet
@sepad ifoondast Ssithoughethe seyepityoplr drthiriéis deBQtIrEas:h'Ifhaatmﬂtlzesdontrol
i nhi bits devel opnent of collagen-induced arthritis In
r to assess its anti-arthritic potential,
Tranilast was injected into DBA/1 mice (200 ny/kg/ day)
fromthe day of inmunisation with type Il collagen in
ﬁPAllaEyn}délfS Band g cetl prolifrasipnievitngl e treated mi ce had
devel oped arthritis of noderate severity (clinical
score 2.80.6), whilst 1 of 7 (14% Tranilast-treated
T ﬁﬁ/ettagitaimmitmpﬁﬂchﬁniﬁlWﬂahﬁimﬂ@nm@tdrﬁ bé&tins SE TeilAst; anti-
é ysj s of t sera of treated and control mce
Rr@ﬁ tyg agfon T]r@@ﬂ@%ﬁ aherepeiticagBeentigipnowag epapeared with its natural

-0 AR BhhlH

8Habe, AT ST AL (L0 LGRS
I Agraind dsEFigure 1 OB ptelBstaabihdishé ﬁy @mm hnd tuadCDﬂ/CB28

wer e..i ni.sed.with type |1 CFA. On day
rSTPGEPY%ﬂ Hep ity i @fﬁéssafa@ {5 dipg TR Both Tranilast
dnldrSHAD 86 VRGN ¥ AP 1%51?«3&]?9&9’{”&11 @ﬁﬁif&‘aﬁgn t"F'he ICsg was calculated
different treatnment” groups and given Tranila

for each drug. The ICsy of Tranilast and 3-HAA for inhibition of B cell proliferation was
73.09pM and 64.66uM respectively. However, the ICs for inhibition of T cell
proliferation was 27.99uM for Tranilast, and 100.12uM for 3-HAA. Both Tranilast and
3-HAA therapy dose-dependently reduced IFN-y production by T-cells (Figure 10C). In
contrast Tranilast dose-dependently inhibited IL-10 production (Figure 10D), whilst
3-HAA increased IL-10 production by T-cells, indicating Tranilast may act via additional

mechanisms to 3-HAA.

EXAMPLE 5
INHIBITION OF ANTI-TYPE II COLLAGEN ANTIBODY PRODUCTION BY
TRANILAST

Earlier examples show that tranilast has a potent anti-proliferative effect on B cells
stimulated in vitro with lipopolysaccharide, anti-CD40 mAb or anti-IgM antibody. The
question was therefore addressed as to whether tranilast would inhibit antibody responses

in vivo and would therefore be useful in the treatment of autoimmune diseases in which
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(100 ny/ kg/ day, 200 ny/kg/day or 400 ng/ kg/ day) or
vehicl e alone over a 10 day period. In two separate

wezensizemt s, a dose-dependent reduction in boP@T/AU2005/001754

clinical scores and pawswel | i ng was observed in the
Tranilast-treated mce (Figure 6). Significant

di fferences between Tranil ast treated and control mce
wer e observed fromday 3 until_the end of the
treatnment period (day 10). CnfE%y 10 the mce were
killed and the first paw to show clinical evidence of
arthritis was processed for histology. Joints were
antibniliee dlaplai pathogerio rols emeluiing rb¢unatbidantimitis 0Braselsl disease,
;oL nt eraqsion. .Again, ,a cl.ear dose-dependent reduction
el By Skely Y hgens 4 S rieac eus padiensosn
Tranilast-treated mce (Figure 6). Sera fromcontro
and treated nmce were anal ysed for |levels of anti-type
Materigls an@Methalls and | g&2a but no differences were

observed between any of the groups. Sera were al so
anal ysed for IL-10 production and a dose-dependent
FenealeBBA /I icé (1OuMedks 00 agd) wibe 1mai113e¢maﬁ&hsﬁéaﬂ? on day 1 with
following treatnment with Tranilast (Figure 7). Al the
o eopoviimretyps Hesollagsn, disselyed w@-QﬁMngx sffgmyl Nad, pHod). Tranilast was

H8RIVeRlin @Wsoﬁ&ﬁﬂbﬁﬂrﬁ&&t‘:@ )5135;&%{&12 l(l)a& %gtgn,g i%l'rr 'Lﬁégﬂg’g,‘d U?)gn cooling,

presence or absence O I'a
anlenbulgipo chas foraredwisnites swas edministedet Shrapefitdpeplt by @irk©Weeks

s.found tqQ be significantly re ed in the mce
(i Ohai VL ool ke oS 4 v Captiolsavsenied vehicle alore.

THerd ®étel sitindde (2 gWuph col | agen, differences between
t he groups were not "significant, indicating that the

ability of the T cells to respond to antigenic

GRS By RLAT o GRS el s ver
nidtdfide@ Oy RILIOA, be ANt with Tranilast. It is clearly

of interest to establish what happens when treat nent
wWth Tranilast is stopped. |Is there a disease flare

lgp q}oi}}tesgfrgneenlggﬁétitw plfk§ ﬁﬁn&% Q! ﬁgfﬂtgcha]fgb%gatgﬁess %&eireo Coated with
DEAE-purified bovine type II collagen, dissolved in 0.2M NaCl/0.05M Tris, pH 7.4 6

ng/ml), overnight at 4°C.

2. The plates were washed in phosphate-buffered saline (PBS), then blocked with BSA in
PBS (2% w/v) for 1 h at room temperature.

3. After washing in PBS, containing Tween 20 (0.05% v/v), the sera were serially diluted
in PBS/Tween, added to the plates and incubated for 2 h at room temperature.

4. After washing in PBS/Tween, bound IgG was detected by incubating goat anti-mouse
IgG1 or anti-mouse IgG2a-HRP conjugate (1/1000) for 2 h at room temperature.

5. Develop colour reaction using TMB substrate. Stop reaction with 4.5N H,SO4

6. The plates were read at 450 nm on a microtitre plate reader.
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Hence, a group of arthritic mce were treated from day
1 today 5 of arthritis with Tranil ast (400 ny/ kg/ day)

W@ BiogosB9®) . Treat nent was then stopped and m BET/AEL@®S5/001754
nonitored for a further 7 days. As before, there was a
dramatic reduction in arthritis severity during the
treatnment period. \Wen treatnent was stopped on day 5,
exacerbation of arthritis was observed from day 9,
al though the severity of arthfdtis did not reach that
of the control group. Tranilast inhibits Band T
cellproliferation in vitro To investigate potenti al
nmechani sms of anti-inflammtory actions of Tranil ast,
antiproliferative action of Tranilast at therapeutic
Resnl&nt rati ons was conpared with its natural anal ogue,
3-HAA against both B and T cells (Figure 10).

Activation of purified B (Figure 10A) and T (Figure
O.lﬂ:B)lO‘ﬂRB| ftan descontrdugredp iedainting fh:ezm;dyamd captd natbg b2 g evels of

e ee HodagenIR00 s seniAORehe i A SRR aitn versys the

&ﬁﬁ?&sﬁﬁ@ﬁé@@%ﬁﬁ YPL(0n; M&@Wﬁﬂﬁé‘}dteﬁ) (Eélla_%ﬁﬁ-@fi)éoﬁﬁ‘é BiGMMntibodies

was calculat’ed for each dru
Ware nou desectesh Oicaldertsisies anthpipoing rqltr@$ fog ipdividual mlce are shown in
'ﬁl; fer ation was 73.09mM and 64. 66nmM r especti vel y.

the IC5 for inhibition of T cell
proli ferati on was 27.99mM for Tranil ast, and 100. 12mM
for 3-HAA. Both Tranilast and 3-HAA ther
e 2 depishcdmntiyiypel ¢ebegepiaCy 1@%@%‘%@/ tranilgst yersus controls.
(Figure 10C). In contrast Tranil ast dose-dependently
inhibited IL-10 production (Figure 10D), whilst 3-HAA

NibGgeeas pUrebtmekd pr@mgbt(dmumd@lyl/reogel Lf’m mft?lﬁ (rfaiiprqmgﬁ?\ R
EXAVPLE Somtkth Bl T| @RLOF ANTI SPE T OBIDRGEN ANTI BCDY
2 PO Ebhil TR D! 100

3 Control 0.14 50

4 Control 0.95 400

5 Control 0.66 400

6 Tranilast 0.07 <50

7 Tranilast 0.06 <1/50

8 Tranilast 0.31 150

9 Tranilast 0.08 <50

10 Tranilast 0.06 <50

11 Tranilast 0.08 <50

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also

includes all of the steps, features, compositions and compounds referred to or indicated in
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.
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anti-1gM anti body. The question was therefore
addressed as to whether tranilast would inhibit
anti body responses in vivo and would therefore be
useful in the treatnent of autoi mMmune di seases in
whi chanti bodi es play a pathogéwrc rol e, including
rheumatoid arthritis, Gave's disease, Hashinoto's
thyroiditis, Sjogren's syndrone and system c | upus
BIBLIQGRATIIY. Materials and Met hods Fermal e DBA/1 nmice
(10 weeks of age) were inmunised intraperitoneally on
day 1 with 100 ng bovine type Il collagen, dissolved

AHde Qﬁ&ﬂ T 1, PresibitoNatdoy, W@g 141-1787 ani | ast was
di ssol ved in 1% sodi um bi carbonate (10 nmg/m) by

heating for Ih at 700C. Upon cooling, an enul SI on was
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w@b@eosiseut i cal |y acceptable salt thereof. 4. BEGIEAU2005/001754

met hod according to claim3, wherein the | DO nedi at ed

trypt ophan netabolite or derivative thereof is a

conpound of formula (I1):wherein X and n are as

defined in claim3. 5. The nethod according to claim

4, wherein the compound of foPfmla (I11) is selected

from

2-[[3-(2-net hyl phenyl)-1-o0xo-2-propenyl ] am no] benzoi c

acid; 2-[[3-(3-nmethyl phenyl) - Z

1- oxo- 2- propenyl ] am no] benzoi c (&

2-[[3-(4-net hyl phenyl ) -1I - oxo- 2-

acid; 2-[[3-(2-ethyl phen

DOr openy ]an1n4 benzoi c

) e

- 0X0- 2- propen ¢~ acidy

2-[[3-(3-ethyl 1-oxo-2-proHenyI]aninofﬁ@ﬁ&oic
acid; 2-[[3-(4 phenyl ) - |

- 0X0- 2- propeny 0] benzoi ¢ aci d;

2-[[3-(2-prepy! phenyl ) -1 -oxo-2-propenyl ] am no] benzoi c
acid; 2-[[3-(3-propyl phenyl)dr)

1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

2-[[3-(4-propyl phenyl)- 1-o0xo0-2-propenyl]am no]benzoic
aci d; . . .

2. [ Iheseip Gl pis R JPingd g glai 35 o nenyl 1 ani no] benzoi ¢
acid; 2-[[3-(3-hydroxyphenyl)-I

- 0X0- 2- propenyl ] am no] benzoi ¢ aci d; )
52-11 él:h@zmeﬁg@ﬁ: eppsivemip olaim 4, wherein the compound of formula (II) is selected
1-oxgﬁ%§propenyl]anino]benzoic aci d;

2-[[3-(2-chl or ophenyl ) - 1-oxo-2-propenyl]amn no] benzoic
acid; 2-[[3-(3-chl orophenyl) -

1. 5 I : b : i d: o
21 3-(aTeRrarphERY ore aeomnp fepunyheranictidhenzoi c
gCE ;2-&[%-_(%-methylghen l)l-1-OXQ-ZQ)ropenyl]amino]benzoi_c acid;

aci

-[[3- [ uor'ophenyl ) -1 -oxo-2-propenyl ] am no] benzoi c
:2-[[3-(4-methylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;

o—Qr—

c
2-[[3-(2-ethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3-ethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(4-ethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(4-propylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-hydroxyphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(3-hydroxyphenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3-(4-hydroxyphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
.2-[[3—(2-chlorophenyl)-1-oxo-2-propenyl] amino]benzoic acid;
2-[[3-(3-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(4-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2-fluorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-fluorophenyl)-1-oxo-2-propenyljamino}benzoic acid;
2-[[3-(4-fluorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;



2-[[3-(3-fluorophenyl)- 1-oxo-2-propenyl]am no]benzoic
aci d;

wQ@2(0p@8533490 f | uor ophenyl ) - I - oxo- 2- propenyl ] ani noPGEALR106/001754
aci d;
-[[3-(2- bronophenyl ) - | - oxo- 2- pr openyl ] am no] benzoi c
acid; -[[3-(3-bronmophenyl) -
1- oxo- 2- propenyl ] am no] benzoi ¢ _aci d;
-[[ 3- (4- br omophenyl ) - 1-oxo- 2-5§r'openyl ] am no] benzoi c
acid; -[[3-(2,3-dinethoxyphenyl)- 1-oxo-2-propenyl]
am no] benzoic acid; -[[3-(3,4-dinethoxyphenyl)-I
- oxo ZZ-{mF(@ﬂﬁnmbi)heﬂllyl)FﬂG])mﬂmlmn@k]mﬂmo]benzow acid;

0| p a{fﬁdbqaromop en Bh e -Ialrép%)l(l?rl]amﬁlo? 0¥ aglrg noJ benz
-[[3-4. ?%4%8&%@%@991%&& 2-pr yﬁalﬁfn%ﬂl%%%ll;%@dn o] benzo

ic aci i met hyl p Z0Xx0- 2- propenyl ]
am no}- E[éf(Zﬁl-dJn@&mtyphe[nbe I(szanmmumh@ﬂ@dryem acid,

1- Ly 1 d; . o
[Féc’% s RO SRS s oP v UmingTesmpisaridenz o
i C aCZ F[3 (2 4- dlmethox enyl) 1-oxo-2-pr enyl]ammol]benzow a]Clél
am no] bénzo

4-di et hox -1 -0x0 propen
i c ac2 H3 (2P dimethy. Zm b%ﬂo@égﬂﬂr@mﬂeyly IJamino benzow acid;
1~
P AR ARG ARl gl s
imog(ﬂ E[er(zmdlmmyd:bhenirlbgeﬁ?g%gfbgg?ﬂﬂmﬂhﬁnﬁﬁwﬁ acid;
-[[3- ?('é3 gfp‘gi@%‘ [y FOX0- %p@psnﬁ]qmlaa%wqw acid;
am[ SOj( gg gg g: cg? %‘%ﬁl&%‘ﬁ ) -?Xo 8r0§) e%yll)amm%b]egznqlnocj g’enzoi

c aC|2EJ[[3 (2,4-diethoxyphenyl)-1-oxo- 2-propenyl]am1no]ben201c acid;

C[ ggI%ﬁB %%’?'3(? %23@%@%&11 = -pljopgrrl}ﬂfa%ni%o}berrpzoqg 11 8 nzol
- 0X0 ZZI;BI(Qﬂ%ﬁﬂob@@ﬂlﬂhﬂ?ﬂT Zcﬁdocz ﬁﬁﬂggnyl]ammo]benzom acid;
-[[3-( cﬁr opyl phenyl)

rr opé’nqu@,ﬁh- Qt]opgx]ﬁ@pnyl}d rq;(o-Z-propenyl]ammo]benzow acid;

oo S AP ENRA ok grronsaypaminolbensoic acid
-[[3-% H343 didietaplphphgnylokol2-msperd REARSBYAadW] benzo

ic acjd;
2-[[3-(2,4-diethylphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;

2-[[3-(2,3-dipropylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dipropylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-dipropylphenyl)-1-oxo0-2-propenyl]amino]benzoic acid,
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid,;
2-[[3-(3-methoxy-4-methylphenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-ox0-2-propenylJamino]benzoic acid,
2-[[3-(2-methoxy-4-methylphenyl)-1-oxo-2-propenylJamino]benzoic acid; |
2-[[3-(2-methoxy-3-chlorophenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)-1-0x0-2-propenyl]amino]benzoic acid,
2-[[3-(2-methoxy-3-hydroxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(3-methoxy-4-hydroxyphenyl)-1-oxo0-2-propenylJamino]benzoic acid;



-[[3-(2-net hoxy-3 -net hyl phenyl)- 1-oxo-2-propenyl]
am no] benzoic acid; -[[3-(3-nethoxy-4-nethyl phenyl) -
WA 20%05B9pr openyl ] am no] benzoi ¢ aci d; PCT/AU2005/001754
-[[3-(2-net hoxy-3 -nmet hyl phenyl)- 1-oxo-2-propenyl]
am no] benzoi ¢ aci d;
-[[3-(2-net hoxy- 4- net hyl phenyl ) -1 - oxo- 2- propenyl ] am no
] benzoi ¢ aci d;
- [ [ 3- (2- net hoxy- 3- chl or ophenyi861 - oxo- 2- propenyl ] ani no
] benzoic acid; -[[3-(3-nethoxy-4-chl orophenyl) -
1- oxo- 2- propenyl] am no] benzoi ¢ aci d;
]- L[ 3- 2-Rp3A@Hnethyx B3 <tydeoxypheaiyi)l-)-oke-Qxmofenyijopeiy] bdrabicneid;
enz

[ ci d; . N

“[[3- fi e meox 4 iRy pherir)-oxe-dsronenytlapéng) byngaicrsid;
] benzeire_@ci_g R . .o ea
L3 e e pheny bl prorsblaginelbenmels oy |
0] benZ-di3e(Zakirtnethflpdph8ayhid foory2-gropyuid axyipdibayole acid;
1- ox05 2=propenyl 1 ami nol.benzqi c 1 d; . D
2 11 32-@;{%5?%? g RS B e Zrinepy aminghsrigs afih and
no -3, Aethéilenedi henyl)-1-0x0-2- 1Jamino]b ic acid.
2-[1 gﬂ?g’lﬁet hoxy{li-lcﬁ); r gﬁ%hé’ﬁ_\(ﬁ )PﬁoPgr;(yo]-a;_rilgcr)]ogrézr?;/cl ?callm'
no] benzoi ¢ aci d; _
.é E][z g’lﬂcg:egrgé‘lihga 'a@@o&ﬁ%k eNERNSE Hﬂ)vﬁérlefn%g E:gthgu(}Eieorp@an?u a lal(ﬂ is
2- [ [ 324 B-3:4-dintetiedxyphaytphery-2)propaylladiny]baeoi deafTisnilast).
] benzoic acid; 2-[[3-(3
54- net hyl enedi oxyphenyl ) - | - oxo- 2- propenyl ] am no] benzoi

aci =k = n 0 :
- oor I B o Ao R T Ciaa R e TDO-pedited typtophan
accoruenbolite oc Heiivatite thenenfas am corthpowpingddomadila{IIHor mul a
(Ir)y is 2-[[3-(3, 4-di met hoxyphenyl ) -
1- oxo- 2- propenyl ] am no] benzoic acid (Tranilast). 7.
The nethod according to clgm21 or 2, wherein the
| DO nedi ated tryptophan nefabolite or derivative
thereof is a corrpog_.gd of fprmul aé‘;l I1): wherein Xis
selected from N an ; hts a single or double
bond;

(1)

wherein

X is selected from N and CR®:;

------- represents a single or double bond;

R! is selected from H, Cj.4alkyl, OH, C.4alkoxy, halo, CO,H and CO,C,.salkyl;

R? is selected from H, Cj4alkyl, OH, C;.4alkoxy, halo, or R! and R? together form
an optionally substituted fused phenyl ring;

R? is selected from H, Ci.4alkyl, OH, C,.4alkoxy and halo;

R* is selected from H, Ci.salkyl, Cy4alkenyl, OH, C;.salkoxy, CO,H, CO,Cy.4alkyl

and



Rl is selected fromH, Cl-4alkyl, OH Cl-4al koxy,
hal o, CO2H and CQ2Cl-4al kyl; R2 is selected fromH,
w@1e0dmbIsyd , OH, Cl-4al koxy, halo, or Rl and RZP€DaEL008001754
forman optionally substituted fused phenyl ring; R3
is selected fromH, Cralkyl, OH Cil-4al koxy and hal o;
R4 is selected fromH, C al kyl, C2-4alkenyl, OH,
Cl- 4al koxy, CO2H, CO2Cl-4al kyl andR5 is selected from
Cl-4al kyl, OH, Cl-4al koxy, hal®d,- CoRH, CORCl- 4al kyl ,
NH2 and NHR12 ; R6 is selected fromH, Cl-4alkyl, OH
and Cral koxy; R7, R8, RO and R10 are each
i ndependentRy HR&nd Cl1-4al kyl or R7 and R8 toget her
form an oxo R7 and RO forma bond; Rl11l is
selected fro HfNH2, CH( CO2CL- 4al kyl ) NH2,
-4al kyl, C(OH CO2H5 CO2CM al kyl
CH2NH2, CH2NHCL1- 4al kyl and
; ® is selected fromH, Cl1-4alkyl
and C(OH, and 1 R is H Cl-4al kyl and optionally
substi tuted phenyl, wherein optionally substituted

|ohen>a/lﬁ(5 isSseE(E)fﬁHQ’fC{gﬁ g@}gf{libﬂwqakg& |T1aR)n @@H ra%,@l 4a1ky1 NH, and
Nl%iz 4al kyl and N(C1’4al kyl)2 or a

har euti cal l c al t eof. 8. The

Pret ho 158%18?'[811%11}‘31% @F‘%@?ﬁl ﬁ é]“%l[{?)f?é compound of

f or ke R®| RP Jand R'3 aﬁVé&bHXﬂd@pBﬁdeﬁﬂyq{ a8l € 4alkyl or R’ and R® together
3- hydroxyanthranilic aC|d icolinic acid or
qui ndPrmiae oxeiggouper Riad Ratemea keedr di ng to any one of

clai gl WIGEE Broff @&c@%hﬁ%”%h%{tﬂ-&ﬁqnmb C(O)COH,
C(0)CO,Ci4alkyl, C(O)H, CO,H, CO,Cj4alkyl, C(O)NH,, C(O)NHR'?, CH,NHS,,
CH,NHC4alkyl and CH,N(C;.4alkyl)s;
12 is selected from H, Ci-alkyl and C(O)H; and
R®is H, C.4alkyl and optionally substituted phenyl, wherein optionally substituted

phenyl is optionally substituted with one or more, C;.4alkyl, OH, C_4alkoxy,
CO.H, CO,Cj.4alkyl, halo, NHy, NHC;.salkyl and N(Cj.4alkyl), or a

pharmaceutically acceptable salt thereof.

8. The method according to claim 7, wherein the compound of formula (III) is
3-hydroxykynurenic acid, 3-hydroxyanthranilic acid, picolinic acid or quinolinic

acid.

9. The method according to any one of claims 1-8, wherein said B cell functioning is

B cell proliferation.

10.  The method according to any one of claims 1-8 wherein said B cell functioning is

antibody production.

11. A method for the treatment and/or prophylaxis of a condition characterised by

aberrant or unwanted B cell functioning in a mammal, said method comprising



B cell proliferation. 10. The nethod according to any

one of clains 1-8 wherein said B cell functioning is
w@mniososaiyo producti on. 11. A nethod for the treRCTBI2005/001754

and/ or prophylaxis of a condition characterised by

aberrant or unwanted B cell functioning in a mammal,

sai d nethod conprisingadm nistering to said manmmal an

ef fecti ve anount of one or nore | DO nediat ed

trypt ophan netabolites or deri8atives thereof or

pharmaceutically acceptable salts thereof for a tine

and under conditions sufficient to dowregulate said B

cel | ddniglsteRintigng said Znaniigl AfRifReGvEHE6IHi0AEné 6r ®bi IDO-mediated

11, wherein the | DO nedjated tryptophan netabolite or

deri visyntorhappeetakalitgsor slerpatiyist Hisrent of pharmageyticplly acceptable salts

wher

Fr om Berg GRS edim AR or ol ERREE ) Ak BER Thig  coll

each fipcticagen at ons or together forn1another chem ca

bond, each X is independently selected froma hydroxyl

group, a halogen atom a CrQal kyl group or a

{2L- CAphd@XihodRetRding o ¥\ﬂa§ﬁ‘ 11 WonefeidRLUASOS &}ﬁﬁm”clr:éf% 8phan

alkoxy groups, they may be connected together to Po m

a ri ngetaholite or derivative theegpdiis 4 campdundeiZomrula (I):

phar maceutically acceptable salt thereof. 13. A nethod

according to claim 12, wherein the I DO nediated

tryptophan netabolite or derivative thet

from

2-[[3-(2- net hyl
acid; 2-[[3-(3-
am no] benzoi ¢ X‘?

)

wherein each of R! and R? is independently selected from a hydrogen atom or a
C1.Csalkyl group, R? and R* are each hydrogen atoms or together form another
chemical bond, each X is independently selected from a hydroxyl group, a halogen
atom, a C;-Cyalkyl group or a C;-Csalkoxy group, or when two X groups are alkyl
or alkoxy groups, they may be connected together to form a ring, and n is an

integer from 1 to 3 or a pharmaceutically acceptable salt thereof.

13. A method according to claim 12, wherein the IDO-mediated tryptophan metabolite

or derivative thereof is a compound of formula (II):
0 = |
N X AN \\\\

CO,H

I=

|
(X)/ -

n

oy



2-[[3-(4-net hyl phenyl ) -1 - oxo- 2- propenyl ] am no] benzoi c
aci d;

wWQ@2(40pB853320 et hyl phenyl ) - | - oxo- 2- propenyl ] am no] PENATRW®5/001754
acid; 2-[[3-(3-ethyl phenyl)- 1-o0xo0-2-propenyl]
am no] benzoi ¢ aci d;
2-[[3-(4-ethyl phenyl) -1 -oxo-2-propenyl ] am no] benzoi c
aci d;
2- [[3 (2 propyl phenyl ) -1 - oxo- f9propenyl]an1no]ben20|c
acid; 2-[[3-(3-propyl phenyl)-I
- 0X0- 2- propenyl ] am no] benzoi ¢ aci d;
2- [ [ 3wheteipr2o pyd pherasl defindd mxadaith 12. openyl ] ami no] benzoi c
acid; 2-[[3-(2-hydroxyphenyl) -
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

2 3}“1(63m5ﬁ/16d B6RAIBEY0 dlaim 13, wherein the compound of formula (I) is
1- oxo- Pro enyl ] am no] benzoi ¢ aci d;

2- [[35564 t®xyphenyl ) - 1- oxo- 2- propenyl]

am no] benzoi ¢ aci d;

2-[[3-(2-chl orophenyl ) -1 - oxo- 2- propenyl ] am no] benzoi c
aC| d 2 E[B{(B&nc{tBylphér@ﬂl)ODbﬁdSI-SZLﬁropenyl]ammo]benzow acid;

|
2 [[ ﬁap(é%‘?%ﬂ%a m}ﬁf—ﬁ%&aﬁ%@&@%wmw} benzoi c

d;
2112 g% E?m%%;s*ﬁ%gyr3-97‘9-8559%%%;4 SBEiTERI S benzoi
d;2-H3{(p3¢ eyl ino] ic acid;
;:-IE:IO d {{Zo HyBpHehyb+ g%ttﬁ?z%plegy ?ammo enonc ac? .
2- [[%ﬁﬁ%fﬂ@'ﬁ%ﬁ}@ﬂl}l’ 9-2-PEnsnpllarigs syr9is Afido] benzoi ¢
aci d;2- ﬁ3{(h%tﬂygplﬁhﬂmp&@lﬂp}oﬂenyl]amlno]benzow acid;

- 0X0- 2- propenyl ] am no] benzoi'c aci

2-11 3 (%-rpmnyM@nyl))L-om bipmr@nplﬂéopmnjhe}lm adlbenzoi ¢

TR s —
2- [[&([&(&@pymﬂaaylynhmyi ropbnﬁmni%oweﬁﬂﬁw&h
am ng ben20| ¢ acid; 2-][3-(3, 4-di met hoxyphenyl ) - |
- oxo- 2B &pefrpKyphemy hol-exars eirepearlamino | benzoic acid;

2 m[ E]% gg rgg g?ﬂ%‘i&ﬂ%?ﬁ)}ﬁhlegﬁ i-prc]pe?&ﬂarﬁm% boe%ﬁg%lalzld
2-[[3-(4-hydroxyphenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3-(2-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid,
2-[[3-(3-chlorophenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(4-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2-fluorophenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3-fluorophenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(4-fluorophenyl)-1-ox0-2-propenyl]Jamino]benzoic acid;
2-[[3-(2-bromophenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3-bromophenyl)-1-o0xo0-2-propenyl]amino]benzoic acid;
2-[[3-(4-bromophenyl)-1-oxo-2-propenyl]Jamino]benzoic acid;
2-[[3~(2,3-dimethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dimethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-dimethoxyphenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3-(2,3-dimethylphenyl)-1-ox0-2-propenylJamino]benzoic acid;
2-[[3-(3,4-dimethylphenyl)-1-0x0-2-propenylJamino]benzoic acid;



2-[[3-(2, 3-di net hyl phenyl ) -1 - oxo- 2- propenyl ] am no] benz
oi ¢ aci d;
wWQ@2(0p8533%) 4- di net hyl phenyl ) - | - oxo- 2- propenyl | anéTapbesn01754

oic acid;-[[3-(2, 4-di et hyrphenyl) -

1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

-[[3-(2, 3-di et hoxyphenyl ) - 1-oxo-2-pr0penyl]
am no] benzoi ¢ aci d;

-[[3-(3, 4- dlethoxyphenyl)-l oxl8--2- pr openyl ] ani no] benzo
I c acid;

-[[3-(2, 4-di et hoxyphenyl ) -1 - oxo- 2- propenyl ] am no] benzo
i ¢ ac2-f{3-(2,4-dimethylphenyl)-1-oxo-2-propenylJamino]benzoic acid,;

h I 2- I '
OI[ E:B aéf@?:(zd?’l glet%g%p%%nﬁw gxo 2-%¥o%enyl atn?f%gjpén;c?ly a&(c)l] benz

“[[3-4.5 34(3d1 -BEBRMRAGIN Loxd-2- P¥spehy MRRE THéht A8 LAE] Penz

oi ¢ aci

- [ [ 3-2-Pl34R2¢k-diethpnyphehEml-)xa-2-prapeayllaminefhghtaicacid] benz

o ne iz o prenyh e Hork ok e £li0REY '
TN e eﬁfggeﬁ*&ﬁi?f‘?’?{)’?‘%%%ﬁ°Ibm°w acid,

am no}-bl8rZat- élpmnoayphﬁ%/ly -16%%2@rqnenw¢lpmé]ﬁ¢n;om acid;
] F?g é[%r&g’aecrl)lr%o %m rlﬁ %Zgbl%)? gﬂdﬁr}%‘fﬂé’ﬁ%ﬁw acid;

am' nUZ IP[GI:(ZSQI dleﬂ@lyﬂilenyl) 1-oxo0-2-propenylJamino]benzoic acid;
4- dj prop I pheg_il ) -1 - oxo- 2- propenyl ] am ng] benzo
| c ac &3 Veh @Le(hy Sﬂxg Jrerongnyl Fﬁé‘[ﬁ enzoic aci

L DA P AP R I’fOpéﬁIlﬂam bs%%%%cylﬁ
am ng- b[gsmzm—dlpa:quyﬁahenm-]:’- bc(eﬁzrgtcdpgyammlbhmmm )-
D B R Rt e I ARG PRerpay dsnise eaanie #idani no

] benzp@; (Q%chox -B3ndikyl IE@XV D§0-Q%r8ﬁéh?fl]§ﬁi/ﬂ&]benzom acid;

O0XO0- ropeny am nol benZoi c acid

L[ 37 KB Gyt ity byl e 2-mapsra pmisdbgizpic acid
A 0] B050L 6 B8 St L AT R00Y 3 SR ARIBIYA: acic
-[[3- 1-?[3'3'(@trﬁ@tlﬁbfx344fiﬁ&t@ﬂpﬂé}$’lb¥1 -bxo-2=pr¥penst|BmdiBatizbic acid;
. t[J[e3n(ZZ(-)rlngthgxy-3 -chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
~ 2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)-1-ox0-2-propenyljamino]benzoic acid,
2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-methoxy-4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-trimethylenephenyl)-1-ox0-2-propenyl]Jamino]benzoic acid,;
2-[[3-(2,3-trimethylenephenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-methylenedioxyphenyl)-1-oxo-2-propenylJamino]benzoic acid; and
2-[[3-(3,4-ethylenedioxyphenyl)-1-0xo0-2-propenyl]amino]benzoic acid.



-[ [ 3- (2- et hoxy- 3- hydr oxyphenyl ) - 1- oxo-2-propenyl ]
am no] benzoi c aci d;

WO pG0808B9Net hoxy- 4- hydr oxyphenyl ) - | - 0xo- 2- pr opRCyAP 20051001754
o] benzoi c acid; -[[3-(2-nmethoxy-3-hydroxyphenyl) -
1- oxo- 2- propenyl] am no] benzoi c aci d,
-[[3-(2-nmet hoxy- 4- hydr oxyphenyl ) - 1-oxo-2-propenyl ]
am no] benzoic acid; -[[3-(3,4-trinmethyl enephenyl) -
1- oxo- 2- propenyl ] ani no] benzoid -aci d;
-[[3-(2, 3-tri nmet hyl enephenyl ) - - oxo- 2- propenyl ] am no] b
enzoi c acid;
15.[ 3- Thx dhetiwt] hytcadind itoziginn éB],y\IvI)erbindh@e&n]pmmpejﬁ Yorhana ([0) is
] benzpoi cjqd, and -J[3-(3,4- th d|o n
o SRR P RS P T RO RO ki Tranilast).
according to claim13, wherein the conpound of formula

(1) is 2-[[3-(3, 4-di net hoxyphenyl)
Légx 0- Pheyrrogthed | qcamdmg Beneleing hbu dvh@rmanﬁhb a¥pP-mediated tryptophan

The o HQ a erein th
00> S EOLE oAbt as e ot efha iy
thereof is a corrpound of forrmula (I11): V\,herel n Xis
sel ected from N and CR6; represents a single or double
bond; Rl is selected from'H, Cl-4alkyl, OH,
Cl- 4al koxy, halo, CO2H and| CO2Cl-4al kyl; R2 is
sel ected fromH, CIR? - 4al koxy, hal o, or
Rl and R2 together for [
fused phenyl ring; R3 i|p sel egted from HIICL- 4al kyl ,
OH, Ci-4al koxy and hal i.g selected fromH,
Cl- 4al kyl , C2-4al k skoxy, CO2H,
CO2C1-4al kyl and R |s sel’ected from C1-4al kyl, OH,
Cl- 4al koxy, halo, CO2H, CQ2C -4al kyl, NH2 and NHR12 ;
wherein

X is selected from N and CR;

------- represents a single or double bond;

R! is selected from H, Ci.salkyl, OH, Ci.4alkoxy, halo, CO;H and CO,C;.4alkyl;

R? is selected from H, Cj.4alkyl, OH, Ci.salkoxy, halo, or R! and R? together form
an optionally substituted fused phenyl ring;

R3 is selected from H, C;.salkyl, OH, C;.salkoxy and halo;

R* is selected from H, Ci-salkyl, Cy.4alkenyl, OH, C;.4alkoxy, CO,H, CO,C;.4alkyl

and

R’ is selected from Ci.salkyl, OH, C;.4alkoxy, halo, CO,H, CO,C;.4alkyl, NH, and
NHR'?;

RS is selected from H, Cj.4alkyl, OH and Cj.salkoxy;

R, Rs, R’ and R are each independently H and Cj.salkyl or R’ and R® together

form an oxo group or R’ and R’ form a bond;



R6 is selected fromH, Cl-4alkyl, OH and Cl1-4al koxy;
R7, R8, RO and R10 are each independently H and
w@1s0dmsIByd or R7 and R8 together form an oxo gPOIIAURNV5/001754

R7 and RO forma bond; R11 is selected from

CH( CO2H) NH2, CH( CO2C1-4al kyl ) NH2 C( O CO2H,

C(O C2C1-4al kyl, C(OH, CO2H, CO2C1-4al kyl, C(O) NH2,

C(O NHR13 , CH2NH2, CH2NHC1- 4al kyl and

CH2N( C1- 4al kyl )2; R12 is sel eded fromH, Cl-4al kyl

and C(OH and R13 is H, Ctalkyl and optionally

substituted phenyl, wherein optionally substituted

E):?ezyllilll(i ?s o%éiéaégl FIEHS u@Hgé)gH)?ﬂ{w t@H@flt(%C?malEp]l)EHz, C(0)CO.H,
-4a , , al koxy, H -4

N, OO o R B K052 01 O, CONHR ™, CrNT,

phar ' t thereof. 17. The

G (AT TR 57,

net h accor gtoc 6, Wherein the compound of

f or mR'4ig deldcyedi feord FhHuakylapnd @@ He amt i d,

3-h xyant.hr ani |l i cid i.calinic acjd.or . . .
qui nat A B Gyl g ofena G B Bk griein pytiopally substiuted
of clNeifl id dptichallYREbSinkted Hith oBe 6€ord, @GAIPNOM C;SalRoxy,

cell "proliferation. 19. The nmethod according to any

one dfOBLLGO 1ualkylz hﬂ@eNﬁanﬂﬁlmlb’l@@le(ﬂmnglebmrr@g i's

anti bad roductian, . hod according to claim

18 orp%fé?g‘iﬁﬁg?agﬂtynacgeé)ltéﬁ%%%gt?l? ]ilégfrh} i s an aut oi nmrune

condition. 2 1. The nethod according to claim 20,

wherei n sai d autoi nmune condition i s rheunmatoi 9 )
b t hrThe methad peqopting sxelain §6.ovhesgia thsnsampqypd of formula (TID) is

Eryt ha . 5 0 i.nf i t . . e
di 862322?&? %@nfl%‘%é%ggﬁ ﬁ%s rlméhg%ﬂ,l@%@dg ée‘ﬁmi’@ 44 or quinolinic

acid.

18.  The method according to any one of claims 11-17, wherein said B cell functioning

is B cell proliferation.

19.  The method according to any one of claims 11-17 wherein said B cell functioning

is antibody production.

20.  The method according to claim 18 or 19, wherein said condition is an autoimmune

condition.

21.  The method according to claim 20, wherein said autoimmune condition is
rheumatoid arthritis, multiple sclerosis, systemic Lupus Erythamatosus, Crohn's
disease, inflammatory bowel disease, type I diabetes, psoriasis, Sjogren’s
syndrome, Graves’ disease, autoimmune thyroiditis, systemic sclerosis, chronic
immune thrombocytopenic purpura, autoimmune haemolytic anaemia, autoimmune
polyneuropathy, Wegener’s granulomatosis, cold agglutinin disease associated with
indolent lymphoma, idiopathic membranous neuropathy, type II mixed

cryoglobulinaemia, acquired factor VIII inhibitors, fludarabine-associated immune



syndrone, G aves' disease, autoinmune thyroiditis,

system c sclerosis, chronic inmune thronbocytopenic
WE0p053E90 aut oi mune haenol yti c anaem a, aut oi POMIAB2005/001754

pol yneur opat hy, \Wegener's granul omatosis, cold

aggl utinin di sease associated with indolent |ynphoma,

i di opat hi ¢ nmenbranous neuropathy, type Il m xed

cryogl obul i naenmi a, acquired factor VIII inhibitors,

f I udar abi ne- associ at ed innuneﬂﬁronbocytopenic pur pur a,

refractory dermatonyositis, penphigus vulgaris or

nmyast heni a gravis. 22. The nmethod according to claim

18 orthidnbdegtopetic paipmhra eefiictorg etrsatamyosits tpeinphigne vulgaris or

condition. 23. The method according to claim 22

wher ePH2 8 aut oi mune condition is graft versus

host di sease, acute or chronic transplant rejection,

septic shock, insulin resistance, apoptotic conditions

2} nebp msthpéd acoonding twelgim 28 or Thwhersirhssdd eerclitiati isg noo-

clai m 23 wherein.said neoplastic condition is a B cel

neopl @§W“E§FO?W§°ﬂethod according to claim24

wherein said B cell neoplasia is B-chronic |ynphocytic

| eukaem a, indolent and follicular [ynphoma, mantle =

el | Thawppibadaceonding to ¢laisnd2 yieeein %%n@mraytormmunw@dmon is graft

myel o ri I NOSR t . .

ymprag oS ists€ 4P SE ool HRIROTh, s8R fock, insuin

HI V- agsieahad, epoptytigoduaditionp ot AedptastdiSohditipizoma,

post-transplant | ynphoproliferative disorder or

Hodgki n' s di sease. 26. A nethod for the treatnent

] e o 2T N R s L Upl S CRRRLOAIA B cell

manmatheoplasief f ecti ve amount of one or nore | DO nedi at ed

tryptophan netabolites or derivatives thereof

25.  The method according to claim 24 wherein said B cell neoplasia is B-chronic
lymphocytic leukaemia, indolent and follicular lymphoma, mantle cell lymphoma,
small lymphocytic lymphoma, multiple myeloma, primary cutaneous B cell
lymphoma, acute lymphocytic leukaemia, Burkitt’s lymphoma, HIV-associated
lymphoma, primary CNS lymphoma, post-transplant lymphoproliferative disorder

or Hodgkin’s disease.

26. A method for the treatment and/or prophylaxis of inflammatory joint disease in a
mammal, said method comprising administering to said mammal an effective
amount of one or more IDO-mediated tryptophan metabolites or derivatives thereof

or pharmaceutically acceptable salts thereof.

27.  The method according to claim 26, wherein the IDO-mediated tryptophan

metabolite or derivative thereof is a compound of formula (I):



or pharmaceutically acceptable salts thereof. 27. The

nmet hod according to claim26, wherein the |IDO nediated
W eoppsa3han net abol ite or derivative thereof iBCHAU2005/001754

conmpound of formula (I):wherein each of Rand Ris

I ndependent|ly selected froma hydrogen atomor a

Cl- C4al kyl group, R3 and R4 are each hydrogen atons or

t oget her form anot her chem cal bond, each X is

i ndependently selected froma ﬁydroxyl group, a

hal ogen atom a Q Qal kyl group or a d-C 4al koxy group,

or when two X groups are alkyl or al koxy groups, they

may be connected together to forma ri nd nis an

deri vati ve thergof und o for
wherein X and [

met hod accor di 0 ai m 2&* wherein the conpound of
formula (I1) ected from

2-[[3-(2-net I4y ph‘enyl )-1- oxch)z propenyl ] am no] benzoi c
aci d;

2[[3(3 met hyl hnI 5l - 0x0-2-prop enylcha}r benzoi c
aci d:wherein each 0 R % is 1ndependent1y selected from a ydrogen atom or a

2- 4
2| gscﬁ@i@g (Jtuﬂ{:llgp#ec% R38R0 R ORA MG RELRE R Gnother
- 0x0-cheficapbowd, pach Xidd indepamidenthcsedicted from a hydroxyl group, a halogen

a£:|[ 3 a grp{e %Eykloggﬂygré L OXSQ, % ﬁf(g)?yeé%ué or wr}le]nt%wgz)g groups are alkyl

1- 0X Qg lfog &Vpd k?)%‘l%ﬁhébteﬂctbgether to form a ring, and n is an
-[[3-(2-propyl pheny - - 0X0- 2- propenyl ] am no] benzoi c

aci d;intefgf13fr¢rB- lgpdpylapﬂlgnyaxutlcal y acceptable salt thereof.
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;
[[3 (4- propyl phenyl ) -1 -oxo- 2- propenyl]anino]benzoic
ZEC' d; Thd hthbd abtoedif Y&y D) -wherein the IDO-mediated tryptophan
- 0X0- 2- Er openyl ] am no] benzoi ¢ aci d;
al

metabolite or derlvatwe thereof is a compound of formula (II):
0 = ‘
AN X
X ” \COZH

|
(X)/ -

n

(D
wherein X and n are as defined in claim 27.

29.  The method according to claim 28, wherein the compound of formula (II) is

selected from:

2-[[3-(2-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;



-[ [ 3- (3- hydroxyphenyl ) - 1-o0xo-2-propenyl ] am no] benzoi c
acid; -[[3-(4-hydroxyphenyl)-
wa2ex05B39pr openyl ] am no] benzoi ¢ aci d; PCT/AU2005/001754
-[[3-(2-chl orophenyl)- 1-oxo-2- propenyl ] am no] benzoi c
aci d;
-[[3-(3-chl orophenyl) -1 - oxo- 2- propenyl ] am no] benzoi c
aci d;
-[[3-(4-chl orophenyl) -1 - oxo- 276r'openyl ] am no] benzoi c
aci d;
-[[3-(2-fl uorophenyl)-I-oxo-2-propenyl ] am no] benzoi c
aci d;2- [[[3{(3-6(&3%115116{1191’)dpbvmﬂ-lp)openyl]amino]benzoic acid,

1- oxo pro no nzoi c_acid; L

-[[3- 2('&—3T(IELF%W%}P‘F%WB}I) ’]f o ')PBOpfniﬁﬁ Bilhenzeie atifbenzoi c
aci d; Z-E[b[ B-&1PK e‘ﬂ plh&ﬁilﬁ-)propenyl]amlno]benzom acid;
1- oxo- Z- propenyl | am no] benzoi ¢ aci d;

-1 3 -7-H3HR amophplepy))-1-axwkeropepy el jearvinobidenzoi c
aci

-[[3- 3 aremiets D ox B PsonsPE AR oIS Bk 2o
aci d;2- E[BL@ I{rgpﬁplgbnlygtlh@wggpe@pég yHiminoYenZoip raem nyl ]

enzoi c aci - I net hoxxjghen

imoggi -A32dpe érg;qypb«myﬁ)og-gé@rgdqr@pegwﬂgmm enzoic ac1d

i E)E(g éﬁp%%@ﬁﬁ%}?fgﬁé{%ege;r(]gz-g-pé‘o%enlyo];amlno]benzow acid;
(o st
- 0OXO- 22[[i§r(3 p}P}g::IW Hrpegyl] nino]benzoic acid;

'1E E))?(’;)i g[?ﬁ'?gdhgﬁgbﬁ?@nﬁ] ?&&e % gg?pgn%lgammo]benzow acid;

-1[3-2- 2[,3&4d1hhlrh1ﬂnﬁpgl)elngxq-2-lpropenyl]amlno]benzmc acid;

] F?g %g&a&ﬁlﬁmﬁﬁg]-%%? -?)Iro%egy E]an;lino]benzoic acid;

1- oxop. E[S%Boﬂlﬁﬁél PHedt ?Dﬂoa)fbe@-fﬁbpénﬂ;dlﬂmo]benzow acid,

-[[3-( di et hoxyphen 0X0 enyl ] am no] benzo
i c aci- {[3 -(4- ﬂuorophenyl) 1-oxo-2-propeny1]ammoﬁaenzow acid;

of L3 A B SRR BB b pro RO RIIRGN IR, N o] Penz

oi C

54- d' | P[BROX)EBMGPNdnY)-1-6%02 Propeaptamidodbinacihetiz oi c

aci d ' 2-[[3-(4-bromophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dimethoxyphenyl)-1-ox0-2-propenylJamino]benzoic acid;
2-[[3-(3,4-dimethoxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid,;
2-[[3-(2,4-dimethoxyphenyl)-1-ox0-2-propenyl|amino]benzoic acid;
2-[[3-(2,3-dimethylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dimethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-dimethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-diethoxyphenyl)-1-oxo0-2-propenylJamino]benzoic acid,;
2-[[3~(3,4-diethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,4-diethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dipropoxyphenyl)-1-oxo0-2-propenyl]Jamino]benzoic acid;
2-[[3-(3,4-dipropoxyphenyl)-1-0x0-2-propenyl]amino] benzoic acid;
2-[[3-(2,4-dipropoxyphenyl)-1-0x0-2-propenylJamino]benzoic acid;
2-[[3~(2,3-diethylphenyl)-1-oxo-2-propenyl] amino]benzoic acid;



-[[3-(2, 4-di propoxyphenyl ) -1
- 0X0- 2- propenyl ] am no] benzoi ¢ aci d;

WO pG08/03339B- di et hyl phenyl ) - | PCT/AU2005/001754
- 0X0- 2- propenyl ] am no] benzoi ¢ aci d;
2-[[3-(3, 4-di ethyl phenyl) -1

- 0X0- 2- propenyl ] am no] benzoi ¢ aci d;
2-[[3-(2, 4-di et hyl phenyl ) -1 -o0x0- 2- propenyl ] am no] benzo
ic acid; - 76 -
2-[[3- (2 3-di propyl phenyl ) -1 - oxo- 2- propenyl ] am no] benz
oic acid; 2-[[3-(3, 4-dipropyl phenyl) -
1 OXQ [23403 apkéthyphenyie] -bQMOprOpenyﬂ]dmino]benzom acid,;

AT
0oX

2 [ Z AR R PioRg o S eminolbensole acids

ilmo Qd}kﬁé@ éLdzpmpylohe@I()l-g):g %Ifrgpgxg&]ﬂrr@mi’eemiqﬂwhyl ) -

2. [[%ﬁ%%gt‘ﬁﬁ%yhﬁﬁﬁ%@w%%ﬂ Ppeny] ]%%n‘ﬂb?ﬂ%bcearﬂﬁ]

am n%ﬂ@@@%&h@@ﬂmﬁqyﬂ%&n@ 1@&&@@%&@1@5@1@%@&&@

enzol ¢ acl

- 0X0- 2-propen am no
2-1[ @K[%%B\mnd%w ‘Hrntﬁlﬂh}dpllqnﬁ]éﬂy®>$ﬂ-2 -pevpsnzllgninethopreia arig;

b
Lt Bt ARSI L oronsnyllaminolbengoig acid
g] Lgn& %[? (Mémdpw Antdihyoplephpaybio-R-peopenit frh o frenkdia aid,
zoic acid
2- [ [ 2-[3-(ematbory-Zchipmmbryyindriyey2-progsaylaminelhenznig agid
nol bengsl s (_r)&gdﬁgfy] #hlofodr2adiP 1Y) £z gﬁmrlmn@ﬁemc acid;
2-[ L1'2~K[Z-(M&W%hmmmmémIdO)Z-bmmylmn‘»bemdlq aoidl;
go]oxenzm § aclﬂ%}]} - oHQﬂhsg}rrE gh%é%%p@pgnylfa)%gg]%n}{zlc)ié acid;
ZeE][ng. §[§ (ﬂ rﬁéth&?;km&&l%%g@tﬁéﬁ R)EE lﬁx%%g@peaygaﬁﬁ%uﬂe@ﬂble abid;
1- ox dl—H3f(Bﬂp@hg>t}ﬂ 4-énydm}lﬂmzbf leomzqrropeny%/ammo]benzow acid,;

USRI R T N

1- oX®-F3RLIREBN Y- 4-@1‘?111‘&]5'@%3’91- CosRGropenyl]amino]benzoic acid;
2-[[3-(3,4-trimethylenephenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-trimethylenephenyl)-1-ox0-2-propenylJamino]benzoic acid;
2-[[3-(3,4-methylenedioxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid; and
2-[[3-(3,4-ethylenedioxyphenyl)-1-0x0-2-propenyl]amino]benzoic acid.

30.  The method according to claim 28, wherein the compound of formula (II) is

2-[[3-(3,4-dimethoxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid (Tranilast).

31. The method according to claim 26, wherein the IDO-mediated tryptophan

metabolite or derivative thereof is a compound of formula (III):



30. The nethod according to claim28, wherein the
conpound of formula (I1) is

wQ24068533%) 4- di net hoxyphenyl ) - PCT/AU2005/001754
1- oxo- 2- propenyl ] am no] benzoic acid (Tranilast) . 31.
The nethod according to claim26, wherein the
| DO nedi ated tryptophan netabolite or derivative
thereof is a conpound of for a (I'll):wherein Xis
sel ected from N and CR6; repr. dents a si ngl e or doubl e
bond; Rl is selected fromH, Cl-4alkyl, OH,
G - 4al koxy, halo, CO2H and CQO2Cl- 4al kyI ; Ris selected
fromH Cil-4alkyl, OH C* 3koxy, hal o, or R and R
together forman optionallly substituted fused phenyl
ring; R3 is select Cl- 44l kyl , OH, Cl-4al koxy
and halo; R4 is selec Cl- 4al kyl
C2- 4al kenyl , OH5 C1- 4al H, CR2Clagpl kyl and RS
is selected fromCM al C al koxy, hal o, CO2H,
CO2C1-4al kyl, NH2 an ; ;s selected fromH,
Cl- 4al kyl , OH and (’31 4al koky: R7,F°R8, R9 and RI0 are
each independently H and Cl-4al kyl or R7 and R8
t ogetwigreinor m an oxo group or R7 and R9 forma bond;
R11 is . sel ected from CH H) NH2, CH( CO2C1- 4al kyI)NH2
C( O cootfelasted) fep dipnd g:’ozc( OH, CRH, C®Cl.4al kyl,

C(O NH2._. %)9 %ﬂg&%@ AHCM al kyl  and
CH2N(TI-2a 'S se ‘ect ed fromH, C1-4alkyl
and R'Gs Isbleandi fieiiH| €:-kdlkyCIOHAC kmﬂkmydhﬂo,t@@ﬁa bhd CO,C.4alkyl;

S UbStlii gtsggctgg ?‘rnc}/rrll H, C; 4alﬁ ln O?—Ptél 44 ? haTbSotr II{ lJaEn?idR2 together form
an optionally substituted fused phenyl ring;
R? is selected from H, Ci.4alkyl, OH, Cj.salkoxy and halo;
R* is selected from H, Ci.salkyl, Cyalkenyl, OH, Cj4alkoxy, COH, CO,C;.4alkyl

and

R’ is selected from Cisalkyl, OH, Cj.salkoxy, halo, CO,H, CO,Cj.4alkyl, NH, and
NHR2;
R is selected from H, Cy.4alkyl, OH and C;.alkoxy;
R’ R® R® and R are each independently H and C;.salkyl or R’ and R® together
form an oxo group or R7 and R® form a bond;
R" is selected from CH(CO,H)NH,, CH(CO,Ci4alky)NH,, C(0)CO,H,
C(0)CO,Cy4alkyl, C(O)H, CO,H, CO,Ci.4alkyl, C(O)NH,, C(O)NHR'?, CH,NH,,
CH,NHC.4alkyl and CH,N(C).4alkyl),;

12 is selected from H, C,.4alkyl and C(O)H; and
R" is H, Cj.4alkyl and optionally substituted phenyl, wherein optionally substituted
phenyl is optionally substituted with one or more, Cj.4alkyl, OH, C;_salkoxy,



phenyl is optionally substituted with one or nore,

Cl- 4al kyl, OH, Cl1-4al koxy, CO2H5CQ2C1- 4al kyl, hal o,
wWORBDsMFI32 4al kyl and N(CLl-4al kyl)2 or a PCT/AU2005/001754

pharmaceutically acceptable salt thereof. 32. The

met hod according to claim 31, wherein the conpound of

formula (I11) is 3-hydroxykynurenic acid,

3- hydroxyanthranilic acid, picolinic acid or

qui.nolinic acid. 33. The nethd& -accordi ng to any one

of clainms 26-32, wherein the inflammatory joint

di sease is rheumatoid arthritis. 34. A nmethod of

upr equb A, OQ,C LAk, FRIOTREH,, NEO, fatkylahe tN(Ci.ydkAphan

nmetabolite inhibited B cell functioning, said nethod

conpribermgrerteallyiaseepiablysaligherspl nammal an effective

anount of an antagoni st of a | DO nedi ated tryptophan

net abolite or derivative thereof or a pharnaceutically

3%0 ce prmhhethsdahctcotdineg toflainB351, wiseein thecrvenpoundof formula (I1I) is

t her e%ﬁy e}g‘a’tgr %gic%?ff 5&}?@)&8{3 s o%:i(g:ﬁri(ii %E(%q%cg‘i@f quinolinic

in thgiqranufacture of a medi canent for the treatnent

of a condition characterised by aberrant or unwanted B

ceII functl oni ng. 36 Use of one or nore | DO nediated
r eof

h ant}lgggl‘fa{%r S%@an%%&!g}’a?rtg!s #ﬁ'g'?e‘é’ crem tPﬁ énﬂammatory joint

nanuf(ﬁggagggrﬁém@at&q@rmﬁﬁgnt for the treatnent of
inflammtory joint disease. 37. Use according to claim

35 wherein said B cell functioning is B cell

2011 L 5 AOEAS B

Use aiahiditdi Beell Fumitonhige said n&klmdrmn%]sln%bdﬁnn@ﬁrlng to said mammal
wherein said condition i s an aut Qi mmn(eilécondl tiqgn. 40.

Use Mf@_tiﬁ@ameu@w&am@g%w iadDOsmg n metabolite or
condi §dRBidSthELAGHERS fhfimaceutically acceptable salt thereof.

35.  Use of one or more IDO-mediated tryptophan metabolites or derivatives thereof or
pharmaceutically acceptable salts thereof in the manufacture of a medicament for
the treatment of a condition characterised by aberrant or unwanted B cell

functioning.

36.  Use of one or more IDO-mediated tryptophan metabolites or derivatives thereof or
pharmaceutically acceptable salts thereof in the manufacture of a medicament for
the treatment of inflammatory joint disease.

37.  Use according to claim 35 wherein said B cell functioning is B cell proliferation.

38.  Use according to claim 35 wherein said B cell functioning is antibody production.

39.  Use according to any one of claims 35, 37 or 38 wherein said condition is an

autoimmune condition.



arthritis, multiple sclerosis, system c Lupus

Er yt hamat osus, Crohn's di sease, inflammatory bowel
waele@eassoo t ype | di abetes, psoriasis, Sjogren' BCT/AU2005/001754

syndrone, G aves' disease, autoinmune thyroiditis,

system c sclerosis, chronic inmune thronbocytopenic

pur pura, autoi mune haenol ytic anaem a, autoi nmune

pol yneur opat hy, \Wgener's granul omat osis, cold

aggl utinin di sease associ at ed it h indol ent | ynphona,

i di opat hi ¢ nmenbranous neuropathy, type Il m xed

cryogl obul i naem a, acquired factor VIII inhibitors,

40. uddishicoerdagsto clam &9 wimreineaiitautritnooynt epadition is rheumatoid

purpura,.refractory dermato sitis, penphigu 1

Vul geeiititisy MRl Seleesis. grsigmie Lupys BuBermRonRl repuisgiscase,
any QHﬂalﬂﬁla%‘dr?'bHﬁeﬁﬁseagez tffe I?tﬁiﬁé@&%r Jria8i8) S}glgx‘r%ﬁ@'tsgh%me,

i s a nonaut ol mune condi'tion. : e accor

cl ai Uraves’divenssi auteimrdurioihy woiditis, reystemicishetpsis, @hrangc immune
graft versus host di sease Lacut e, or qgﬁonic t.ranspl ant

r ej ecPiBRPOCLIORPTE PRIRNER AU{OHETI PR PFraq Ly pasmig, Syfip i uRe

condi gdlasrsPattiye Wlgasdr! Core@ienbiodis Scold Bgglivedin A detisititiated with
to cllaim42 wherein said neoplastic conditionis a B

cel | inéelpntdymphoma idigpethipaneipbragevsorasironythys tynedi mize

wher ei L | Sy . : _ -
o o8B bR AR AR AL MR immun
cel | thyomthesrpesiopuipura; nefatory iderrhatomligositis, peniphignk eulgaris or
nyel oma, primary cutaneous B cell |ynphoma, acute

| ynpHBEasthenia @akigeni a, Burkitt's |ynphoma,

HI V- associ ated | ynphoma, prinmary CNS | ynphons,
post-transplant | ynphoproliferative disorder or

HodgkUse scabirdieg seanydde distaims 8or 3 orgd & wharkiaisaid3®ndition is a non-

wherein said i nfl.?mmt ory joint disease is rheumatoid
autoimmune condition.

42.  Use according to claim 41 wherein said non-autoimmune condition is graft versus
host disease, acute or chronic transplant rejection, septic shock, insulin resistance,

apoptotic conditions or neoplastic conditions.
43,  Use according to claim 42 wherein said neoplastic condition is a B cell neoplasia.

44.  Use method according to claim 43 wherein said B cell neoplasia is B-chronic
lymphocytic leukaemia, indolent and follicular lymphoma, mantle cell lymphoma,
small lymphocytic lymphoma, multiple myeloma, primary cutaneous B cell
lymphoma, acute lymphocytic leukaemia, Burkitt’s lymphoma, HIV-associated
lymphoma, primary CNS lymphoma, post-transplant lymphoproliferative disorder

or Hodgkin’s disease.

45.  Use according to claim 36 wherein said inflammatory joint disease is rheumatoid
arthritis.



arthritis.46. Use according to any one of clains 35-45

wherein the | DO nedi ated tryptophan netabolite or
walersesaspve thereof is a conmpound of fornula (PGT/AU2005/001754

wherein each of RL and R2 is independently sel ected

froma hydrogen atomor a Cl-C4al kyl group, R3 and R4

are each hydrogen atons or together form another

chem cal bond, each X is independently selected froma

hydr oxyl group, a hal ogen atofY "a Cl-C4al kyl group or

a Cl- C4al koxy group, or when two X groups are al kyl or

al koxy groups, they may be connected together to form

48. r i Nfke aatutdingits aay onandiadamsB35eih th:reinfih@ fD@-mediated tryptophan

pharnaceutlcally acc &Fab e salt ther . 47, Use

acc omRRTFRPINGOgeaivail v iherRBIS & Gornpun s g

tryptophan netabolite or derivative thereof is a

compound of formula (11): wherein X and n are as

defined in claim46. 48. Rg'he met hod ac g to claim

fron1 [[3-(2-net hyl phenyl)) -
1- oxo- 2- propenyl

-[ [ 3- (3- et hyl x0-[2- propﬁnyl]anlno BeaHzoi ¢
aci d; R

-[[3- (4-net hyl y | - oxoR2- propenyl ] am no] benzoi c
aci d;

-[[3-(2- ethylp%enyl)-l-oxo gnpropenyl ] am no] benzoi ¢
aC|d

aC| d I?e[rfeltgh%ﬂ{)%ﬁﬂ rbhl% rfgl)ﬁ;)del%e&d’e oRy 04Ldi 8 HAY abl%p ée% atom or a

1- oxqz 2 pUSH hmbﬁe ZadIChydBbdgkn atoms or together form another
-[[3-(2- pro eny - 1-o0xo0-2-propenyl ] am_ nqg] benzoi c
aci d;chefofi@l g@n ﬁ@(piy}(phmdgpepdenﬂy selected from a hydroxyl group, a halogen

1- 2-
[Féo p%§b$rﬁ%&€§%?§$€ ko4 pro%bu?lrgﬁfﬁo ben%mugsarealkyl
aci d; or‘aﬂlfo%y(;ﬁoﬁpédth@y yakercbhnected together to form a ring, and n is an

1- oxo ropenyl | am no| benzoi c _aci d;
1nteggr frcr)Jm lyto]3 ora ph]armaceutlcally acceptable salt thereof.

47.  Use according to claim 46, wherein the IDO-mediated tryptophan metabolite or

derivative thereof is a compound of formula (II):

0 = I
X X
| N H \COZH
A
(X)n
D
wherein X and n are as defined in claim 46.
48.  The method according to claim 47, wherein the compound of formula (II) is

selected from:



-[ [ 3- (3- hydroxyphenyl ) - 1-o0xo-2-propenyl ] am no] benzoi c
acid; -[[3-(4-hydroxyphenyl)-
wa2ex05B39pr openyl ] am no] benzoi ¢ aci d; PCT/AU2005/001754

-[[3-(2-chl orophenyl)- 1-oxo-2- propenyl ] am no] benzoi c

acid; -[[3-(3-chlorophenyl) -

1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;

-[[ 3- (4-chl orophenyl ) - 1-oxo- 28 propenyl ] am no] benzoi c

aci d; -81-

-[[3-(2-fl uorophenyl)-I-o0xo0-2-propenyl ] am no] benzoi c

acid; -[[3-(3-fluorophenyl)-

1 ox 024 ZEESp(Qelpe’thylﬂhamjl)wb}dzef?zpﬂOpelad]amino]benzoic acid;

aCI a &j %éuor Hqur E‘ﬁ@ié )ﬁopropgny(iﬁ?rﬂ é]lognngo?(? 18 N2 oi ¢
1- ox ozgf@(%@&%xlﬂh@ﬂ%lﬁ@]d&@@?ﬂo@e@ﬂ] a%lno]]benzom acid;

-[[ 3- 1- oxo0- 2- propenyl’] am no] ben20| c
aci d -[[3-(2- ethylphenyl) -1-0x0-2-propenyl]amino|bénzoic acid

act o PGB DL s ST on b PRATHEIRATLIS %bfﬁi!ﬁ?i !
arri nol-tﬁﬁn@l%thylphdtr@l) 1-oxo0-2-propenyl]amino]benzoic acid;
di met hoxy hen I% 1- ox0-2- progen yl ] am no] benz

0| c a 1?@’(2 }[’IPBY be )dl-ﬁé? cB{g}]gﬂﬁlé(Hgm}nq] enzoic acid;

: EJE(g_ Qgﬁ{lné#lkhflwe ?? Qzﬁb]g r%ﬂ%ﬁimno(lbenzo c]ac1d

am no¥-kﬁEH@Iepmpjalphmyl) l-oxo-2-propeny1]ammo]benzow acid;

-LLs éiB (Z%yr@gg%lllgnﬁp¥ ogcol2_-19r)c()ger12yl]oa;n?gcﬁBgngo?crreltcrllg I'benzo

ic ac
[ [ 3- ﬁ%[S%%W&i%‘h&'i&ﬁm’Jo}le - Perdl RERRS BY A A L] benzo
[ [ 3 24 [33¢dsorsphpmdngoxor2-prepel jpmipadhgnZoimdcidi] benzo

| S U bR kot 2 ereReny depingdesgpie asidho] benzo

i ¢ ach43- (3Ec£h3016§he41}’@l-ﬁbhﬂzgﬂ by | amink]opoi-apidepeny | |
am no ben20| c acjd L % 3- di propox phenyl )-I
_ oxo- 21ISr@paigropheadnlopredsEoreny mmo} enzoic acid;

2- h |.].am no] ben

LR R it s

1- ox02-2BpEeferypiensiyi Inaid@prapeaydahiho]benzoic acid;
2-[[3-(4-fluorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid,

2-[[3-(2-bromophenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3~(3-bromophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(4-bromophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dimethoxyphenyl)-1-ox0-2-propenylJamino]benzoic acid,
2-[[3-(3,4-dimethoxyphenyl)-1-oxo-2-propenyl Jamino]benzoic acid;
2-[[3-(2,4-dimethoxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dimethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-dimethylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3~(2,4-dimethylphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-diethoxyphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-diethoxyphenyl)-1-oxo0-2-propenyl]amino]benzoic acid,
2-[[3-(2,4-diethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid,
2-[[3-(2,3-dipropoxyphenyl)-1-ox0-2-propenyl]amino]benzoic acid;



2-[[3-(2, 3-di et hyl phenyl ) -1 - oxo- 2- pr openyl ] am no] benzo
ic acid; 2-[[3-(3,4-diethyl phenyl)-I
WO 20064233p0 openyl ] am no] benzoi ¢ aci d; PCT/AU2005/001754
2-[[3-(2, 4-di et hyl phenyl ) - _
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;
2-[[3-(2, 3-di propyl phenyl ) -1
- 0X0- 2- propenyl ] am no] benzoi ¢ Aci d;
2-[[3-(3, 4-di propyl phenyl ) - 1-6xo-2-propenyl ]
anm no] benzoi ¢ acid; 2-[[3-(2, 4-di propyl phenyl) -

1- ox

2-[[

I b d
B Reip DS e N e pyope stone hanayie g

am noj f(QQ’f' ﬁgi&%@gypr?g?ﬁl% % - -Pljopenyl;l(amlélo]&e%%%)a/,?lji,am N
0] ben?z d2§e<ﬂldﬂlymh[31[133) (lébxmél Mpvnﬁ]mm@]byﬁmm&i)

1- ox

2-[[

gm[ Foj EQI(Z ql-d—ietﬁ?lpﬂenyl? -0X0- 2—1r)]roPenyl]am1n0]Benzom acid;
o] berk
1-ox

2-[[

(RSB h SRR prampps B smiingbenisicasidy |

3- ( 2- met hoxy- 3- chl or ophe |- oxo- ropenyl ] am n

Bd2dcdipropzlphpayl)- $-leet2ﬁmpem41amlm]bpimnw:ic)d
%’-E{%R qgcﬁg%y%']fﬁswqg% %)%H- ol %?grfyl]datnmo]benzow acid;

1 OX @-{3 {2 drdipivp) pkema)- b-%&é@'—ﬁro?&l amino]benzoic acid;

2- met hoxy- 4- chl or ophenyl 0x0- 2- propenyl’] ami n

[ 3-
0] ber?zé[?&z'@éqthpx}’ﬁ me:dny(lmlqwk)ﬁoqm 2-prgenphiyminettenyoic acid;

1- ox

2-[

%- ﬁ%li W ﬁﬁﬁgﬁ% gﬁeny O)af'PgdPenyl Jamino]benzoic acid;

1- ox d—l}[éi-pi-mmhr;&dy}ameﬁg%lllhl&ﬂ?kylcoml-?ropenyl amlno]benzow acid;

2-[[
noj b

SRR BRI eamey st

% F?%‘é}@ﬁ% %Bh?ﬁfgfbghﬁrgﬁ%?-o‘io- -%Iggeryl]ggnéncgberllﬁow acid;

am nat

@ﬁ%meéhqawr%phlorophenyl) l-oxo 2-propenyl]am1no]ben201c acid;

% e E][Z él [ig &% Pt?tﬁo%t’ﬁ Xklﬂgpo% enyril)yk 20X0- ZQﬁ(r%pgn aﬁﬁr‘iﬁ enz%ggl argz?(l

2- L L
o] o1 & 810, and 2 [l & eI Ersel Sy TRyl

1- ox

49.

50.

-[$3 ﬂ-@p&fwy] bydrmgs]nbemzlhl exaed-gropenyl]amino]benzoic acid;
2-[[3-(3-methoxy-4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-hydroxyphenyl)-1-oxo-2-propenyl]amino] benzoic acid;
2-[[3-(3,4-trimethylenephenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-trimethylenephenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(3,4-methylenedioxyphenyl)-1-0x0-2-propenylJamino]benzoic acid; and
2-[[3-(3,4-ethylenedioxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid.

Use according to claim 47, wherein the compound of formula (D) is

2-[[3-(3,4-dimethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid (Tranilast).

Use according to any one of claims 35-45, wherein the IDO-mediated tryptophan

metabolite or derivative thereof is a compound of formula 11):



49. Use according to claim47, wherein the conpound of
formula (I1) is 2-[[3-(3, 4-di net hoxyphenyl) - |

WO 2006/233pr openyl ] am no] benzoi c acid (Tranil asp¢T/AB2005/001754
Use according to any one of clains 35-45, wherein the
| DO nedi ated tryptophan netabolite or derivative
thereof is a conpound of forrmula (I11):wherein Xis
selected from N and CR6; represents a single or double
bond; Rl is selected fromH, “&-4alkyl, OH
Cl- 4al koxy, hal o, CO2H and CO2Cl-4al kyl; R is selected
fromH, Cl-4alkyl, OH Cl-4al koxy, halo, or Rand R
toget her form an optional IR® substituted fused phenyl
ring; Ris selected from HBCL-4al kyl, OH, C1-4al koxy
and halo; R4 is selggcted fromH g 1-4al kyl,
C2- 4al kenyl, OH, Cl1- 2 H, CO2Cl-4al kyl and R5
is selected from Cral k OH, |Cl- 4al koxygrpal o, CO2H,
CO2C1-4al kyl , NH2 and ; |[R6 is selected fromH,
C1- 4al kyl , OH and C R RO and R10 are
each i ndependent |y ¥ and @i-4al ky? or R7 and R8
t oget her forman oxo group or R7 and RO form a bond;
R11 igh&einected from CH( CO2H) NH2, CH(CO2CM al kyl ) NH2,
C( O C2H5 O CO2C1-4al kyl, C(OH, CO2H, CX2C1-4al kyl,
C( O) NKigs s N andeBNH2, CHZNHOM al kyl and

CH2N(C1- 4 I d fromH, C alkyl and
c(O H—angép%/seﬁéﬁ Bﬁe é[lsﬁkﬁl%l tn >optionally
substRt wiseldctpd €0y H, Wl'l@ﬂl%’l,r()HpCh piliedxlyy hsl oSO eh® d0,C;4alkyl;

R? is selected from H, C1.4alkyl, OH, Cj.4alkoxy, halo, or R! and R? together form

an optionally substituted fused phenyl ring;
R® is selected from H, C;.4alkyl, OH, Ci.4alkoxy and halo;
R* is selected from H, Ci.4alkyl, Cy4alkenyl, OH, Cj4alkoxy, CO,H, CO,Cy.4alkyl

and

R’ is selected from Cialkyl, OH, Cj.4alkoxy, halo, CO,H, CO,C;.4alkyl, NH; and
NHR2:
R® is selected from H, Cj.4alkyl, OH and C;.salkoxy;
R’, R®, R’ and R' are each independently H and Cj_salkyl or R7 and R® together
form an oxo group or R” and R’ form a bond;
R'" is selected from CH(CO;H)NH;, CH(CO,Ciaalkyl)NH,, C(O)CO.H,
C(0)CO,Calkyl, C(O)H, COH, CO,C;.4alkyl, C(O)NH,, C(O)NHR'?, CH,NH,,
CH,NHC,)4alkyl and CH,N(Cy.qalkyl)y;

12 i5 selected from H, Cj.4alkyl and C(O)H; and
RB is H, Cy.qalkyl and optionally substituted phenyl, wherein optionally substituted
phenyl is optionally substituted with one or more, C;.4alkyl, OH, C4alkoxy,



phenyl is optionally substituted with one or nore,

Cl- 4al kyl, OH, Cl1-4al koxy, CO2H, CQO2C1-4al kyl, hal o,
WOREDS/O5BM al kyl andN(C 1-4al kyl)2 or a PCT/AU2005/001754

pharmaceutically acceptable salt thereof. 51. Use

according to claim50, wherein the conpound of fornula

(I'11) is 3-hydroxykynurenic acid, 3-hydroxyanthranilic

acid, picolinic acid or quinooé ic acid. 52. An

IDO-wedlated tryptophan netabdtite or derivative

thereof or pharmaceutically acceptable salt thereof

when used in the nethod of any one of clains 1-34. 53.

The | €0:HedOaEedlkyl, hotw bﬂbnNiﬁ-ﬁllabkm anel N(C 1 delikiypord o/ e
t here cl.a n.said netabolite is a
conp n81%8?e“f‘18?1 cﬁewe SUFIFTOE (111). 54, The

| DO-medi ated tryptophan netabolite or derivative

t hereof of c]aim53 wherein said netabolite is

2}-ani Pagsteconling iy clampOn wherin the@ampound of formula (TIT) is

3-hydroxykynurenic acid, 3-hydroxyanthranilic acid, picolinic acid or quinolinic

acid.

52. AnIDO-mediated tryptophan metabolite or derivative thereof or pharmaceutically

acceptable salt thereof when used in the method of any one of claims 1-34.

53.  The IDO-mediated tryptophan metabolite or derivative thereof of claim 52 wherein

said metabolite is a compound of formula (T), (II) or (II).

54. The IDO-mediated tryptophan metabolite or derivative thereof of claim 53 wherein
said metabolite is tranilast, 3-HLA, 3-HAA, PA or QA.



