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and agents useful for same. More patrticularly, the present invention
relates to a method of modulating B cell functioning, for example B cell
proliferation, utilising a compound of formula (I). The method of the
present invention is useful, inter alia, in the treatment and/or prophylaxis
of conditions characterised by aberrant, unwanted or otherwise 10
inappropriate B cell functioning such as autoimmune conditions and B cell

neoplasias. jn %p%ﬁﬁﬂgﬁﬁ tl t tﬁg&l" f&ﬁgl
method of tﬁkélk\fgeutlca ly and/or prop ylact%g%if;ggtmg rﬁeumaﬁ%

arthritis via the administration of a compound of formula (I). 15

RAGKARO NP RTENTESWENTION Bibliographic details of the

publications referred to by author in this specification are collected
alphabetically at the end of the description. 20 The reference to any prior
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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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mistakenly attacks self, targeting the cells, tissues, and organs of a
person's own body. A collection of immune system cells and molecules at

g is broadly referred to as inflammation. 5 There
%%erentﬂtéges of autoimmune diseases, and they can each g#e r?f pO0TTRe

body in different ways. For example, the autoimmune reaction is dlrected
to the myelin in multiple sclerosis and the gut in Crohn's disease.
Rheumatoid arthritis is characterised by_ the onset of an immune
response to the connective tissue in the‘joints. In other autoimmune
diseases such as systemic lupus erythematosus (lupus), affected tissues

[ w disease. One persaon
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the dmupng system may be permanent, as with destruction of
insulin-producing cells of the pancreas in Type 1 diabetes mellitus. 15 The
triggers for autoimmune diseases are diverse and include immunological,
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surfaces, (3) cross reactivity of some Abs to bacterial Ags and
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be cured. WO 2006/053390 PCT/AU2005/001754

The triggers for autoimmune diseases are diverse and include immunological, genetic,
viral, drug-induced and hormonal factors, acting singly or in combination, At present
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:

(1)  infection of somatic tissue by viruses,

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

€)) 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.



-3 Management of the inflammatory response which is induced by an
autoimmune disease can sometimes be achieved. For example, with
lupus or rheumatoid arthritis immunosuppression medication can

WECHASAN slow or stop the immune system's destructionfé & I Rted+
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tissue. The drugs which are utilised in this regard include 5 corticosteroids
(prednisone), methotrexate, cyclophosphamide, azathioprine, and
cyclosporin. Unfortunately, these medications also suppress the ability of
the immune system to fight infection and therefore have other potentially
serious side effects. However, even if a disease goes into remission,

patients are rarely able to discontinue medications. The possibility that
e seaset Aidhe Exiammatery rernaativiifs disgsntriliaganeirigimune disease

tharelprehe.balanced witlrihe longitewmniside R iieete (o HeRIMRRLS

such as immunosuppression. Rheumatoid arthritis is a progressive ,
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characteriz cute phases, followed erigds of remission. Other,
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plications of therapy. The cause of the disease Is uncertain, but it has
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The immune resgonse to the novel Fe region of this IgG may be the

drogtidierfse 2GR DRRHERN S S UBPRy Tesimests such as

imReeeppiesformation in the synovial fluid. Rheumatoid arthritis

usually affects the freely movable joints, the ends of the bone are 25

covered with articular cartilage and are held together by a capsule of

fiRhous tissdiertaliad ca jompreapsulebilisjgintitapsaterjsdommpadedofeanve
QL5 AlIBMERLS AR ARIORT, PG SRY AL REMRRRALDA can be
secretes synovial fluid, which acts as a joint Iubricant. In rheumatoi
Aharrpseriredrbrretio plusan alies edmphekedsnitismisany LHpgas that 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 lymphocyies to produce an abnormal IgG Ab. The immune response to the
novel Fe region of this 1gG may be the production of theumatoid 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 Iysis. 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



inflammatory response, causing synovial membrane damage and cell
lysis. Complement 30 fragments, C3a and CSa, have anaphylatoxic and
chemotactic properties. The anaphylactic activity leads to the localised
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10

15

20

25

30

2006/053390 PCT/AU2005/001754 -4 symptoms like swelling of joints,
redness and pain. Chemotactic factors can cause an influx of phagocytes
to the site. These cells can also be provoked to release lysosomal
enzymes into the synovial space, which4urthers the inflammatory and
proliferative response of the synovium. 5 As inflammation worsens, T and
B cells can also be detected and their interaction may ensure the
cyntinues ifitodwetion of jomm nablebunsaontieingtéeciaious ayctewst an
this. immyne-complex, syndr Cirgulati
e e e b omal
aoaenepistude haprslifmassng ichchitob the Bifimovmroarng RRlisstie
jpégg&gg’@%g@l{g{;m&annus. Pannus is composed of vascularized
fibrous scar tissue that can invade the joint cavity and spread the
inflammation to the articular cartilage. The hydrolytic enzymes released

CApierRdediacatiags teadin daloiah destiscivecradioihBsir interaction may
complications, Thgre e a number of SP séancest.at.car%%@lctjvate
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collagenase from the rheumatoid synoviocytes, These results can also be

oBGAmSrEfiehia by HRETEF S gt OGPt e MG Fktrage the
develap: noxshimearmaldieaiing disbasescsueh asoastoMyRUAE 2 number of

diseases, which are characterised by aberrant E\rpung cell functipnin
stances that can activate synoviocytes, including IL-1 and monocyte-derrvet tumor

necrosis factor. Alternatively, the nervous system can also be involved with the release of
the neuropeptide substance P, which can stimulate synoviocyte proliferation. Substance P
is normally involved in the transmission of pain signals, but when released into joint tissue
by sensory nerves, can stimulate the release of prostaglanding 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
alfernative to steroid and immunosuppression based treatments would be highty 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-
dimethoxypheny!)-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 ef.

al., 1983]. In work leading up to the present invention, it has been determined that



development of therapeutic and/or prophylactic treatment regimes which
provide an alternative to steroid and immunosuppression based
treatments would be highly valuable 25 when considered in light of the
WERHGHERE8S of the side-effects which can be associated withCTvESEI5/401754
current treatments. N-[3 4-dimethoxycinnamoyl]-anthranilic acid (also
known as 2-[[3-(3,4- dimethoxyphenyl)-1-ox0-2-propenylJamino]benzoic
acid, tranilast, TNL) is an anti 30 allergic agent originally identified as an
inhibitor of mast cell degranulation [Zartpini P et. al., 1983]. In work
leading up to the present invention, it has been determined that WO
2006/053390 PCT/AU2005/001754 -5 IDO-mediated tryptophan
Metapsiiet dirdpitphaves thaides wsissiuiyes sharsolirspestalisreanipounds of
R3:HuR4nR H\\CO2H R2 a) 5 wherein each of R1 and R2 is
mdependently selected from a hydrogen atom or a C1-C4alkyl group, R3
and R4 are each hydrogen atoms or together form another chemical bond,
each X is independently selectedzfrom a hydroxyl greap, a halogen atom,

and n is an integer fr eI fynctioning. These
molecules are also rtlculary eftgctive in treglng rheuma@ﬁ?ﬁg‘hrthrltls.
These findings are ofi great significange since the elucidation of means to
downregulate B :(ngthe} ctioning provides means for selectively
regulating B cell imfiune responses. H}ns has application in a variety of
situations, such as the treatment of CE) ditions which are

wherein each of R! and R* is independently selected from a hydrogen atom or 2 C,-Cjalkyl
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;-Cyalkoxy 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; downreguiate B ceil
functioning. These molecules are also particularly effective in treating rheumatoid

arthritis.

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.



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 20 conventional form of
immunosuppression being directed to downregulating the functioning of
all immune cells. 6 SUMMARY OF THE INVENTION Throughout this
specification and the claims which follof, unless the context requwes
otherwise, the word "comprise", and variations such as "comprises" and
"comprising’ WI|| be understood to imply the inclusion of a stated integer
&Uﬁ& r ps but not the exclusion of any other
integer or step or group of integers or steps. In a first aspect there is

provided the use of one or more I O-mediate eta olites or
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WangtRZ nubpendsinhy stiecivddront stapyeiratan af@meet:ra @isteps.alkyl
group, R3 and R4 are each hydrogen atoms or together form another
Ina ﬁrst@b@mjmdrbenﬂo\emhé(d& iridependenti Seteciedftomt@iydrerybiieup derivates thereof
o halogen %;0@'1 Ly QIONAR. L G LR G1RHP. OF MR MIRAS cor
xy groups ey may be connected together to

fdommmglﬂghagdfh |s¢tlnﬁn1@g@mgonm 1atonBunFglp Hahmeige (i alyO-mediated

piakle saltdhares! £a.iaR 3e0ntASRR Chetborasis RAOVIRAch eSS
of'one or more IDO-mediated tryptophan metabolites or derivates thereof
dipharmaceutically acceptable salts thereof in the manufacture of a
medicament for treating and/or prophyIaX|s of a condition characterized
by aberrant or unwantedRB cell & ; -

wherein each of R* and R? independently selected from a hydrogen atom or a Ci- C, alkyl
group, R’ and R* are each hydrogen atorns or together form another chemical bond, each
X is independently selected from a hydroxyl group, a halogen atom, a C;- C4 group a Cy-
Ce alkoxy 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.



functioning in a mammal, wherein the IDO-mediated tryptophan
metabolite or derivative theregy is a compound of formula (I): 0 R4 G)
wherein each of R™ and R2 independently selected from a hydrogen atom
or a C;- 4 alkyl group, R' and R4 are each hydrogen atoms or together
in a second @em, drotiter-chidniicalbonthneachokididependentiyseteateddtotites or derivates thereof or
| a0, IR, 3 RIRYEILAIGN 2 kb HOUP, AT AN HLRUD. OF
when two X groups are alkyl or alkoxy groups, they may be connecte
andfpryathRittadorai & ripRPHRern RS HRESH e PYr GRETES3 B WPRERhdtetrically
fun@Geeptablensatithereof and wherein said DO-mediated tryptophan
metabolites or derivatives thereof or.pharmaceutically acceptable salt
b ppen L e b S
of idmwiarEgulation B cell functioning.. In a third aspect. there is provided the
use of an antagonist of an IDO-mediated tryptophan metabolites or
derivaie thereof or pharmaceutically acceptable salt thereof in the
manufacture of a meglicament for the*lipregulation of IDO-mediated
tryptophan metabolitZe inkfibition of finctioning in a mammal. 6b In
one embodiaregt, there s df ' T

proliferatign, saic :
effective %pou f one # more IDO-mediated tryptophan metabolites or
derivatiye reof or pharmaceutically acceptable salts thereof. In
another embodiment, there is disclosed a method of downregulating B cell
proliferation, said method comprising contacting said B cell with an
effective amount of one gf more IDO-mediatedtryptophan metabolites or

sndSiivalives dhereghar pharmaceutically agcepiafie sals dereet ¢ ¢,
alkyl 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- C, group
a C- C, alkoxy group, or when two X groups are alkyl or alkoxy groups, they may be
connecied together to form 2 ring and n 13 an nteger from 1 1o 3 or a pharmaceuticaily
acceptable salt therecf and wherein said IDO-mediated wyptophan memboliies or
derivatives thereof or pharmaceurically acceptable' salts thereof is 1o be administered for a

time and under conditions sufficient to downregulation B cell functoning..

In a third aspect, there is provided the use of an antagonist of an [DO-mediated tryptophan metabolites or derivare thereof

or pharmaceutically acceptable salt thereof in the manufacture of a medicament for
the upreguiation of IDO-mediated tryptophan metabolite inhibition of B cell

fupctioning in a mammal.



According to this preferred embodiment, there is provided a method of
dowmegulating B cell functioning in a mammal, said method comprising
administering to said mammakan effective amount of one or more
IDO-mediated tryptophan metabolites or derivatives thereof or
pharmaceutically acceptable salts thereof. More particularly, there is -
In provivéddnmathbdrof ddinmestiliatiag® eéll proliferation in a mammal,
do%%'x%é&?m?%diic%ﬁ gyéfﬁ&ﬁﬂm%%ﬂ&so@ SRAIRAD AN RIRIE cell with an
nt of “one

amo or more IDO-mediated tryptophan metabolites or

effgetivatmesthel ees. Brprak sttty et EbRGhRiFPe gprifpiives

ihanotherembedinmentythawisdisslesesgomethod of upregulating, in a
mammal, the IDO-mediated tryptophan metabolite or derivative thereof
inhibited B cell functioning, said method comprising administering to said

mammalan LisHective amaueiREan astagesist of an ID 0-mediated

tryptophan metabolite or derivative thereof or a pharmaceutically i
daoceptaibling Btorbpeoifarideio it BIETBORAERETREeORIMERHERE B cell with an
dmethod.for the FeaimentantiorRraphylaxiseha-condiionieharasiansetks

by aberrant or unwanted B cell activity in a mammal, said method

e S P RRATRAHSEH N RS EARE SEEHIRREF S effective’ amount of one or

more IDO-mediated tryptophan metabolites or derivatives thereof or
pharmaceutically acentabls salts theraol Mors Rariculaly: iR culzting B
p%%ﬁ%gaom&élﬁ%? or%e trgatmeni and/osr‘p(ophylaxis of a conditiongul N
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amount of tranilast for a time and under conditions sufficient to
dowrnbeinarEeserBeall asretBhintHtBAEEmbodiment there is

disclosed a method for the treatment and/or prophylaxis of an

autoimmune condition, characterised by aherrant or unwanted B cell. .. .
GG P S PR 0T BTG B aeteT o tigon i
neammal a#ld effektiveameisntofionsioeringre t4)lmmediated sifective amount of

t%?et % g%?g}ﬁtﬁprggmtea%% "r%%{gg’sga\ﬁe%etaboiites or derivatives thersoi or

pharmaceutically acceptabie salts thereof,

In another embodimeﬁt, there is disclosed a method of

L

upregulating, in 2 mammal, the IDO-mediated wyptophan metabolite or derivative thereof

inhibited B cell functioning, said method comprising administering to said mammal an



thereof or pharmaceutically acceptable salts thereof In another -
embodiment, there is disclosed 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 DO-mediated tryptophan metabolites or derivatives thereof or
pharmaceutically acceptable salts thergof. In yet another embodiment,
there is disclosed the use of one or more IDO-mediated tryptophan
metabolites or derivatives thereof or pharmaceutically acceptable salts

éﬁ@éﬁ%’ éﬂx&@ﬁt M%&%@s@gﬁa@ﬁg@gﬁ%ﬁ%égr %ﬁ@ﬁ%@lﬂe or derivative

condition characterised by aberrant or unwanted B céll functioning
(prerd o agRsEIRRSHHERIBafaceBtle §AH B8WATregulates said B cell

functioning. 8 In still yet another embodiment, there is disclosed the use

of one or more. IDO- mediated tryptophan metabalites or derivatives
%3?8%%? B‘%ﬁ%@&%@éﬁl? &Sgéég%gui}emggwgitﬁo (881 in the manufacture of
aanedicament feriinddtsaiMmaninditioaehditiorriebibaciesised yuabermanth cell

arunwanted B cel unctioning I yel anothet epbodiment thete s, - oo
ISGSBHAHE USE oi one or More Imédiated PtopRanmeta BlifBTor e
deguativEsuthermof ol fhanabaedtivaitypboceptabtéisalts desreoidnttisesof or

ghaé%g%g Wre; gcgg%g{ﬁgggg(g or.the treatment of inflammatory joint

Isease. In yet another embodiment, there is disclosed IDO-mediated
tryptophan metabolites or derivatives thereof. or pharmaceutically

agcRPiakis salls dhereofriarag anisisdheraaf nRen USeE P IRShyiaxis of a
methods of the present’invention. WO 2006/053390 PCT/AU2005/001754
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time and under conditions sufficient to downregulate said B cell functioning.

in one embodiment, there is disclosed a method for the weatment and/or

prophylaxis of an autoimmune condition characterised by aberrant or unwamed B cell
functioning in & mammal, said method comprising administering to said mammal ao
effective amount of one or more IDO-mediated tryptophan metabolites or derivatives

thereof or pharmaceutically acceptable salts thereof

In another embodiment, there is disclosed a method for the

treatment and/or prophyiaxis 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 pharmaceuticaliy

acceptable salts thereof.

In yet another embodiment, there is disclosed the use of one or more
IDO-mediated tryptophan metabolites or derivatives thereof or pharmaceutically
accepiable saits thereof, in the manufacture of a medicament for the weatment of &

condition characterised by aberrant or unwanted B cell functioning wherein administering

said compound down-regulates said B cell functioning.



arthritis (CIA) by intraperitoneal administration of tranilast. DBA/1 mice
were immunised 5 with bovine type Il collagen in complete Freund's
adjuvant in order to induce arthritis. After onset of clinical disease mice
were randomly assigned to different treatment groups and given tranilast
at 100, 200 or 400 mg/kg/day or vehicle control. Clinical scores were
assessed throughout the treatment period using a clinical scoring system
described in the Examples. The maxinfum possible score per mouse is 8.
There were 7-10 mice per 10 treatment group. Figure 2 is a graphical
representation of the amelioration of established CIA by administration of
tranilast. DBA/1 mice were immunised with bovine type Il collagen in
eompleteahseundisadivant incerdeniaisgdoganthriiomite manseDaf-

cllnlcal disease 15 mice were r doml as ?ﬁd to different tr tmen;[ R
SFONpE R G PETALR TOR SS: BOT b R CeH oD VRt
snttbtrRdn-twetingfacassndasusddctmeniofoo thet e atreamtné atoobideien
ere? 10 |ce er treatment ar a graphical
re;%xfaécé{%rﬁ &tion of z}éﬁiﬁ LLHltlon og H%%%%?erng%%n by tranilast. 20
B-cells were activated in vitro with LPS and 1-100ug/ml tranilast.

Rroliferafinn wasassesSeerbsingsBisidduntake. detectady~ACs

analysis. LPS induced proliferation in 72% of cells. Tranilast inhibited the
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Biguredidsa:gtRRbicalr e esentabieRAanicad diatd reliy ebisration:
induced by LPS and anti-CD40 is inhibited by Tranilast. B-cells were

ARHFRRERVRIE {FAE%S or anti- CD40 antibody and 6.25-100g/ml

tranilast. Prollferatlon was assessed usmg 3[H]thymidine mcorporatlon
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Figure 5 is a graphical representation depicting that B cell proliferation
induced by LPS and anti-CD40 and anti-IlgM is inhibited by tranilast.

W%-%Iéﬁ)ygg@ activated in vitro with LPS or anti-CD40 antib%’r%z%ﬁﬁk&%%s 4
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antibody, and 12.5-100g/m1 tranilast. 5 Proliferation was assessed using
3[H]thymidine incorporation. LPS, anti-CD40 and anti- IgM induced 91-
and 81- and 60-fold increases in thymidine incorporation respectively.
37.5g/ml tranilast significantly inhibited B cell proliferation induced by LPS
or anti- CD40, whilst all doses tested intlibited anti-lgM induced
proliferation. Maximum inhibition was observed with 100g/ml tranilast of

R R BRI G Stablshed i wih 5.4-DAA

DBA/I mice were immunised with type 1l collagen in CFA and monitored

fﬁrngfiglafg&gmmrlég%féén oy dof it MiseWereHRiegR hen-induced

&
intraperitoneally with 15 3,4-DAA on a daily basis. Paw thickness was ,
idardi ée vthnciatipessioprd afTERFEEEH Ag Gyatlarh AR S Rits Wsrpimmunised

REESy e SHo swelingansionaathamas aafvait BroIeHALREuce arthritis.
oedematous_swellin

> ., Each limb was graded, givin maximum score of
M IRSH S e B RSP R A A EAS L LGB grpent Eroups
hadpatexylini RRchenxm elainetisestiondusingehisiearing dy stiimas scores were
follows:.0, normal: 1, minimal synovitis without 20.cartilage/bpne grasion; .
B R TR R o orn ra Rt i e
Fsevple. sYhovitisiamh erasidle withel pssofursrin8l joinrarchitdeldraice per
T ere 14 mice/group (data pooled from two separate experiments).
*@E%?&%éﬁipared ?o C(F))n(trol gr%up). 25 Figure 7 iga graphirc):al )
representation depicting that treatment with 3,4-DAA leads to increased
il Qdeyels grxéﬁ%awgaﬁéyéiﬁmwgt%ﬁzww dreaiadinith 814 BAA
or vehicle (n=7) for 1 daé/s see Figure 6), then. bled. IL-10 in thei' seﬁsl )
veaEiREgEira by Rls ADBO Rigtite B grApriEd b oSt At - collagen in
depigling thalmmeedvivare shaktishecifd snetieritic atettfonsd elutmivilhdisease

Bﬁﬁé%@ré’ Ea\fi%glr%@ acsgs.%.rlgld tl\él e t%g]&%glé(l’llltl eggo%}ro]sd a%@lg%gg tranilast at 100, 200

=

or 400 mg/kg/day (i.p.) or vehicie 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 1-100ug/m! 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 LP5S
and anti-CD40 is inhibited by Tranilast. B-cells were activated in vitro with LPS or anti-
CD40 antibody and 6.25-100ug/ml tranilast. Proliferation was assessed using
*[H]thymidine incorporation. LPS and anti-CD40 induced a 92~ and 258-fold increase in
thymidine incorporation respectively. 100ug/ml and 50ug/ml tranilast significantly
inhibited B cell proliferation induced by LPS or anti-CD40, by 99% and 97% respectively
with the 100pg/ml dose.



10

20

25

30

WO 2006/053390 PCT/AU2005/001754 -11 (inguinal) lymph node cells
were cultured for 72h in the absence or presence of type Il collagen.

wi Noy,@ashiL-5 production was measured by ELISA and wagdourdde 86 7s4

significantly reduced in the mice given 3,4-DAA at 400 mg/kg. However,
on re- stimulation with collagen, differences between the groups were not
significant, indicating 5 that the ability of the T cells to respond to antigenic
stimulation returned to normal in the a ﬁence of the drug. Figure 9 is a
graphical representation depicting the re apse of arthritis 4 days after
cessation of therapy. Mice with established CIA (n = 6) were treated with
3,4-DAA (400 10 mg/kg/day) from days 1 to 5 of arthritis and clinical
severity of arthritis was monitored up to day 12. Arthritis is seen to

RS a8 aﬁsm%gﬁ@feﬁawméq@% ferrdrelratinrivbsrdig LS
Hhat 3vd-OA and 3R REibLR AN, TrasRl pralienadiaerinavittatR whiligeb with

R oA r%‘#?ﬁgﬁtﬁs&éﬂﬁﬁa%%”%? e WPUaTEeabRt o

BoIDAA o BabtAdes Bt g’ D hyandid- lméo%pdcﬂ@idépféhd&m@})éo and anti-

TRBIEAE o L B AR v

Etibiee/th I FnigststmdfiomBy Mhekiled(B) C@W{Dmrm%p@ﬁ @éﬂt&s or anti-

'a@%egﬂﬁs&ﬁmgekkeétwmsﬁ%m MRl 3aR A insrRAS edind On
d IL-5 20 production by T-cells. WO 2006/053390

m@me@ﬁzws;ﬁ@mé wifh HEreAn tEnpessefR S TERE bR fipnti-CD40) and 98%

INMENTAON The present invention is predicated, in part, on the surprising
determination that IDO-mediated tryptophan metabolites or derivatives

thereof, especially compounds of 5 formula (1), downregulate B cell

fEpaiiening, ai@@pﬁ@hlmp&mﬂaﬁmlitér&ﬂdmdﬁmﬁismmmmﬁa with 3,4-DAA.

I@%QHZ éﬂ?gégf&ée@%%g 1Bh%}§pglsl(i g%%t(%%m'&e?gx t%& monitored for
development of arthritis. On day 1 of arthritis, mice were injected intraperitoneally with
3,4-DAA on a daily basis. Paw thickness was measured with callipers. The clinical
scoring system was as foliows: 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. Histological assessment of arthritis was carried out on haematoxylin and ecsin
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 (sec Figure 6), then bled. [L-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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tryptophan metabolites or derivatives thereof, especially compounds of

formula (1), are particularly effective in downregulating the autoimmune

response associated with rheumatoid arthritis. These findings have now
wperitdtteeithe rational design of means for 10 therapeuticallGF/AT2065/001754

prophylactically treating conditions which are characterised by aberrant or

unwanted B cell functioning. Examples of such conditions include

autoimmune conditions such as rheumatoid arthritis. Accordingly, one

aspect of the present invention is direeted-to a method of downregulating

15 B cell functioning, said method comprising contacting said B cell with

an effective amount of one or more 1130-mediated tryptophan

fetabeltdsoplderidatvis tascolorehionizbeinita pacoeptaecsaits of type I

t&%g%%hﬁﬁ%@g%% OIL@%[%E{%%E?MQ’ %%B%@%?aé’ﬂg% aﬁﬁ“lgig BSind 1o be

undetstood as a reference 20 to any molecule which is generate

pigsifiannty theswedabolisen ofcgyprophadrvithe aD @ lemstie sydeavpver, on re-

Examples Al sy chimsiahehias ng lﬁ@ﬁv&%ﬁ@g@&ﬁ#%@ IRt renificant, indicating
Hydroxykynurenic acid (3-MA), 3-Hydroxyanthranilic acid (3-HAA

phesihrceREiey ab e Arfeuinstim Gig T ge SR W@ﬁﬁ@ﬁoswmal in the
alsehe upgrratged to extend to the use of derivatives of IDO-mediated
tryptophan metabolites, such as tranilast. N 25
[3,4-dimethoxycimiamoyl]-anthranilic acid (also known as

{538, 4-dime thaplyiohie myyedermatin? - pepipeinyg | draincdlmen zaficastbidtis 4 days after
tranilast, TNL) is an anti-allergic agent originally_ identifie 0 inhibjter , 4

SR ol B s ARl T SR IR AT B cao0
predegitany drtiodaitsHa Sedradtisimaired it aathey it e iisiilsicrpssmanitored up

SYuetis derivative aba:ARLRGHRS 4 dangiregulate B cell functioning.
30 WO 2006/053390 PCT/AAU2005/001754" - 13 In one preferred

embodiment, the IDO-mediated tryptophan metabolite or derivative

tipesepd i 3GoRnReung ebfamdtt HeB3thfthat 3,4-DAA and 3-HAA inhibit B and T
cell proliferation in vitro. Purified B and T cells were stimulated for 72h with anti-CD40
(a), or anti~CD3/anti-CD28 (b) respectively, in the presence of varying 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
dose-dependently reduced IFN-y production by T-cells (c). 3,4-DAA dose-dependently
inhibited IL-10 and IL-3 production (d, e), whilst 3-HAA increased IL-10 and IL-5
production by T-cells.
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R4 /N\CO2H RIR2 HR2 Nn X~ (1) 5 wherein each of R1 and R2 is
independently selected from a hydrogen atom or a Cl-C4alkyl group, R3

W%@gfg@fi%ﬁll each hydrogen atoms or together form anotherﬁg?m%:g&nqﬁ 4

eac ndependently selected from a hydroxyl group, a halogen atom,
a Cl-C4alkyl group or a CI-C4alkoxy group, or when two X groups are
alkyl or alkoxy groups, they may be 10 connected together to form a ring,
and n is an integer from I to 3 or a pha_rBa_ceutically acceptable salt
thereof. 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

tﬂ%mﬁf*‘tﬂ%ﬁ%ﬁ%@& Lgﬁ?ﬁ.@@ RiaRd R2 is a hydrogen atom.

More prefera oth of Rl and R2 are hydrogen atoms. Preferably R3
and R4 taken together form a chemical bond. Such compounds having an

26 psatiratedeRdPRYBAIR, e fasahE QFFia80 At iSABE Bat

Preferably nis | or 2 and each X, which_may be the same or different, is

S Oetaci s THRIBR R, TS Ry B A N aIBR OB reseisiply xopounds of

elecied fromhatagenamddd fodrikdasy ilMereefesakly prolFetaiod. bObhsistent

X are selegcted from l-%‘%ko y, especiall f‘éS hen, both X are methoxy...

3608 HR380 PEAINER it T A B AR el g (D0 tediated

coyppehads:ebiolikslar(@eusaiutinitreds) veption arecthpeendt of formula (I), are
particularly effective in downregulating the autoimmune response associated with
rheumatoid arthritis. These findings have now permitted the rational design of means for
therapeutically or prophylactically treating conditions which are characterised by aberrant
or unwanted B cell functioning, Examples of such conditions include autoimmune

conditions such as rheumatoid arthriis.

Accordingly, one aspect of the present invention is directed to a method of downregulating
B cell functioning, said method comprising contacting said B cell with an effective amount
of one or more IDO-mediated {ryptophan metabolites or derivatives thereof or

pharmaceutically acceptable salis thereof.

Reference to "IDO-mediated tryptophan metabolites” should be understood as a reference
to any molecule which is generated pursuant to the metabolism 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-dimethoxycinmamoyl}-anthranilic acid (also known as 2-[{3-(3,4-dimethoxyphenyl)-1-
oxo-2-propenyljamino]benzoic acid, tranilast, TINL) is an anti-allergic agent originally
identified as an inhibitor of mast cell degranulation (Zampini P e al., 1983). In
accordance with the present invention, it has been determined that this molecule, which is

a synthetic derivative of 3-HAA, functions to downregulate B cell functioning.
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formula (I1): O N O2H (II) 5 wherein X and n are defined in formula (1).
Examples of compounds of formula (ll) include 10

Wg-l[&gﬁ-&%ﬁgthylphenyl)-l-oxo-2-propenyl]amino]benzoic aCiferar2005/001754

2-[[3-(3-methylphenyl)-1-oxo-2-propenyllamino]benzoic acid;

2-[[3-(4-methylphenyl)-1-oxo-2-propenyl]anino]benzoic acid,;

2-[[3-(2-ethylphenyl)-l-oxo-2-propenyllamino]benzoic acid;

2-[[3-(3-ethylphenyl)-I-oxo-2- propenyl]%rgnno]benzmc acid; 15

2-[[3-(4-ethylphenyl)-1-o0x0-2-propenyllamino]benzoic acid;

2-[[3- (2 propylphenyl) -1-0x0-2- propenyl]ammo]benzom acid;

%l% E—, b0 0re FeRGaXI A r?é PENARIG 86K ite or derivative
propy phenyl)-I-o0xo-2-propenyl] am| |benzoic acid,

ME‘QOE”ZSM@WBH@@ iemmgkd(B:propenyl]lamino]benzoic acid; 20

2-[[3-(3-hydroxyphenyl)-1-oxo-2-propenyllamino]benzoic acid;

2- [[3 (4 hydroxyphenyl) -l-oxo-2- propenyl]ammo]benzom aC|d

305H
2- [[3 (3- quoropheny 1 -ox0-2-prapenyllamind]benzoic acid; ?

2-[[3-(4-fluoropheny -propenigflamino]benzoic acid; WO
2006/053390 PCU2005/001754 -15

)
wherein each of R! and R? is independently selected from a hydrogen atom or a C;-Caalkyl
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
C1-Caalkoxy 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 ! fo 3 or a pharmaceutically

acceptable salt thereof.

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 chernical 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, C;-Cy alkyl or C1-Caalkoxy. Preferably X is selected from halogen and C-
Caalkoxy. More preferably, n is 2 and both X are selected from C;-Cyalkoxy, especially
when both X are methoxy.
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2-[[3-(2-bromophenyl)-1-oxo-2-propenyl]lamino]benzoic acid,
2-[[3-(3-bromophenyl)-1-oxo-2-propenyllamino]benzoic acid,;
2-[[3-(4-bromophenyl)-I-oxo-2-propenyllamino]benzoic acid;

WO_PRH5H Wmethoxyphenyl)-1-oxo-2-propenyl]amino]benzofCAEd2%5/001754

2-[[3-(3,4-dimethoxyphenyl)-1-o0x0-2-propenyllamino]benzoic acid,
2-[[3-(2,4-dimethoxyphenyl)-1-o0x0-2-propenyllamino]benzoic acid,
2-[[3-(2,3-dimethylphenyl)-1-ox0-2-propenylJamino]benzoic acid;
2-[[3-(3,4-dimethylphenyl)-1-oxo-2-pregdényllamino]benzoic acid;
2-[[3-(2,4-dimethylphenyl)-1-oxo0-2-propenylJamino]benzoic acid; 10
2-[[3-(2,3-diethoxyphenyl)-1-o0x0-2-propenyl]Jamino]benzoic acid,;
Pacrdonafoairarnirnde R forpap Eniarilis 1be ipGiatigs gre those of
gﬁﬁgﬂqg{ﬁ};_liethoxyphenyI)-1-oxo-2-propenyl]anzino]benzoic acid;
2-[[3-(2,3-dipropoxyphenyl)-1-oxo-2-propenyllJamino]benzoic acid;
2-[[3-(3,4-dipropoxyphenyl)-1-oxo-2-propenyllamino]benzoic acid; 15
2-[[3-(2,4-dipropoxyphenyI)-1-oxo-2-propenyl]amin

2-[[3-(2-methoxg«fmethylphenyl)-1-oxo-2-propenyljamino]benzoic acid,
2-[[3-(3-methoxy-4-methylphenyl)-1-0&0r2-propenyl]lamino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo-2-propenyllamino]benzoic acid;
25 2-[[3-(2-methoxy-4-methylphenyl)-1-oxo-2-propenyllamino]benzoic

agidredr fahd-methdsdnaddhlamapkieriyl)-1-oxo-2-propenyllamino]benzoic
acid; 2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo-2-propenyllamino]benzoic

ai%igﬁples of compounds of formula (II} include
2-[[3-(2-methylphenyl)-1-oxo-2-propenyljamino}benzoic acid;
2-[[3-(3-methylphenyl)-1-oxo-2-propenyljamino}benzoic acid;
2-[[3-(4~-methylphenyl)-1-ox0-2-propenyljamino}benzoic acid;
2-{[3-(2-ethylphenyl)-1-0x0-2-propenyljamino]benzoic acid;
2-[[3-(3-ethylphenyl)-1-oxo-2-propenyl)amino]benzoic acid;
2-[[3-(4-ethylphenyl)-1-ox0-2-propenyl}aminobenzoic acid,
2-[[3-(2-propylphenyl)-1-ox0-2-propenylijamino]benzoic acid;
2-{[3-(3-propylphenyl)-1-oxo-2-propenyllaminc ] benzoic acid;
2-[[3-(4-propylphenyl)-1-oxo-2-propenyllamino]benzoic acid,
2-[[3-(2-hydroxyphenyl)-1-ox0-2-propenyljamino]benzoic acid;
2-[[3-(3-hydroxyphenyl}-1-oxo-2-propenyl}amino]benzoic acid;
2-{[3-(4-hydroxyphenyl)-1-0x0-2-propenyljamino]benzoic acid;
2-[[3-(2-chlorophenyl}-1-oxo-2-propenyljaminobenzoic acid;
2-[[3-(3-chlorophenyl)-1 -oxo-2-propenyljamine]benzoic acid;
2-[[3~(4-chlorophenyl)-1-ox0-2-propenyljamino}benzoic acid;
2-[[3~(2-flucrophenyl)-1-oxo-2-propenyljaminoibenzoic acid;
2-[{3-(3-fluorophenyl)-1-0x0-2-propenyl]amino]benzoic acid;

2-{[3-(4-fluorophenyl)-1-oxo-2-propenyljaminobenzoic acid;
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2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyllamino]benzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)-1-oxo-2-propenyllamino]benzoic acid;

30 2- [23 2-methoxy-3-hydroxyphenyl)-1-oxo-2-propenyllaminglbenzaic
Wéi’c%&?é §f%?—"(3-methoxy-4-hydroxyphenyl)-1-0x0-2-propenyl]%%nq}]/ﬁko JORZOIC

acid; WO 2006/053390 PCT/AU2005/001754 -16
2-[[3-(2-methoxy-3-hydroxyphenyl)-lI-oxo-2-propenyllamino]benzoic acid,;
2-[[3-(2-methoxy-4-hydroxyphenyl)-1-0xQ-2-propenyllamino] benzoic acid;
2-[[3-(3,4-trimethylenephenyl)-1-oxo-2-propenyl]lamino]benzoic acid;
2-[[3-(2,3-trimethylenephenyl)-lI-oxo-2-propenyl]lamino]benzoic acid; 5
-[[3-(3,4-methylenedioxyphenyl)-1-0x0-2-propenyllamino]benzoic acid;
éﬁ%%" - [Iﬁr?@% %ﬁéi@%?ﬁﬁgﬁWﬁi%Qﬁé@%gger%‘!f}amino]benzoic
ael (R~ facticpbrhy Drbferrel popgpetinciof foenngla ¢Mdfor use in the
'En\{g%g&%g&l%&%;{ A1 direthaxvphenyllexos2:propenyllamino]benzoic
ac

anilast, TNL). 10 hi another preferred embodimeént, the

D3 didimathypeisnah hetehdtermybavanobenisiessis a compound
@fngyf(&ﬂédﬁ&lé%%@n%f(Mko@&oﬁéﬁ?aﬂih@]%@z&&a&ﬁ!?ded from N
and CRG6; - represents a single or double bond; R' is selected from H,
Crildaliyt: reRoraRikey)); haKs ERRFEHEBHACT AU S0 R2 is
selestebtanmettyGhedalkyhoH2 Glodalikxmihailisrenie haid R2 together
fS-rﬂfE 3@,4—dime‘thy1phenyi)—1-oxo—2-propenyl}amino]benzoic acid;
2-[[3-(2,4-dimethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-diethoxyphenyl)-1-oxo-2-propenyljamino}benzoic acid;
2-{[3~(3,4-diethoxyphenyl)-1-oxo-2-propenyljaminolbenzoic acid;
2-[[3-(2 4-diethoxyphenyl)}-1-oxo-2-propenyijamino]benzoic acid;
2-[[3-(2,3-dipropoxyphenyl)-1-oxo-2-propenyljamino|benzoic acid;
2-[[3-(3,4-dipropoxyphenyl)-1-0xo-2-propenyljaminc]benzoic acid;
2-[[3-(2,4-dipropoxyphenyl)~1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2,3-diethylphenyl)-1-ox0-2-propenyl]amino}benzoic acid,
2-[[3-(3,4-diethylphenyl)- 1 -oxo-2-propenyljaminoibenzoic acid;
2-[[3-(2,A-diethylphenyl}- 1 -oxo-2-propenyliamino]benzoic acid;
2-[13-(2,3-dipropylphenyl)-1-oxo-2-propenyljaminoe Jbenzoic acid;
2-[13-(3,4-dipropyiphenyl)-1-ox0-2-propenyljamino}benzoic acid;
2-[[3-(2,4-dipropylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-methyiphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-{[3-(3-methoxy-4-methylphenyl)-1-ox0-2-propenyl jaminolbenzoic acid,
2-[[3-(2-methoxy-3-methylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2-methoxy-4-methylphenyl)- 1 -oxo-2-propenyllamino}benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo-2-propenylamino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)-1-oxo-2-propenyllaminolbenzoic acid;
2-[[3-(2-methoxy-3-hydroxyphenyi)-1-oxe-2-propenyl]aminobenzoic acid;
2-[[3-(3-methoxy-4-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
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optionally substituted fused phenyl ring; R3 is selected from H, C1-4alkyl,
OH, C1.4alkoxy and halo; R4 is selected from H, Cl_4alkyl, C2-4alkenyl,
OH, C1-4alkoxy, C021-1, C02CJ-4alkyl and R7 R8 R11 R9 R1 WO

W2006¢053890 PCT/AU2005/001754 -17 RS is selected fronf @Y 4EaR§g/ 001754
OH, C1.4alkoxy, halo, CO2H, CO2C1.4alkyl, NI-12 and NHR 12; R6 is
selected from H, C1.4alkyl, OH and Ci.4alkoxy; R7, R8, R9 and R10 are
each independently H and C1.4alkyl or R7 and R8 together form an oxo
group or R7 and R9 form a bond; 5 Rlt i®selected from CH(CO2H)NH2,
CH(CO02Cl-4alkyl)NH2, C(O)CO2H, C(O)C02C1. 4alkyl, C(O)H, CO2H,
C02C1.4alkyl, CéO)NHZ C(O)NHR13, CH2NH2, CH21\'HC1.4alkyl and
@rﬁ@r«(@cma@nxw mwwmae&@mﬁﬁoemwr@&’epwﬁmgnd R13

Eﬂs G fatkanchoniepsibnsubsiikied phenyh whatg i eRMO Raly

tituted phenyl 10is o tlonally substituted with one or mare,

G dalish eI RSy TP R DAY BAS N9t 1C -4y
mqwmmmm@m@nmmwmwemmmmw
ﬁ?ﬁbﬁlym e ompou deo mulaz(lllg nl]—l ?{nH0 PA or 5 As
e’reln erm K&p IEZY érersio nhear or] FanCher a1ky
@d[ﬁﬁé%fawkmgmwmmwﬁéwmzﬁmm&mmwmncIude
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl and tert-butyl. As
used herein, the term "C2-C4alken ggl" refers to linear or branched

h'ym"@a%h crelfieopmaonyg oitbunarEh Boms Bt dnesiaws ddibie -4
bﬁﬂﬂﬁnﬁi&lﬁmﬁi@ﬁ Rb2HEHEALRE] AREHANE VAL, RE@ReMI bty and

butadienyl. As used herein, the term "CI-C4alkoxy" refers to hydroxy
groups substituted with linear or
In another preferred embodiment, the IDO-mediated tryptophan metabolite or derivative

thereof is a compound of formula (III):

(0D

wherein

X is selected from N and CR;

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

R is selected from H, Cy.ealkyl, OH, C).alkoxy, halo, CO.H and CO,Cy.salkyl;

R* is selected from H, Cpialkyl, OH, Ci.alkoxy, halo, or R! and R? together form an
optionally substituted fused phenyl ring;

R? is selected from H, Cy4alkyl, OH, C;.4alkoxy and halo;

R* is selected from H, Ciaalkyl, Cysalkenyl, OH, Ciaalkoxy, CO.H, CO.Ci.4alkyl and

R‘H
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branched alkyl groups having | to 4 carbon atoms. Examples of such

groups include 25 methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
ciuiony,and tert-butoxy. As used herein, the term "halogery’, @ 2hales17s4

refers to fluoro, chloro or bromo atoms. Suitable pharmaceutically

acceptable salts include, but are not limited to, salts of 30

pharmaceutically acceptable inorganic acids such as hydrochloric,

sulphuric, phosphoric, nitric, carbonic, beric, sulfamic, and hydrobromic

acids, or salts of pharmaceutically WO 2006/053390 PCT/AU2005/001754

-18 acceptable organic acids such as acetic, propionic, butyric, tartaric,

Ralgic eiGmaleiRi-fUmaTIc, Taalels;, Gl daslic, omiek,, lkkEoND, and NHR'?,

benzoic, succinic, oxalic, phenylacetic, methanesulphonic,

tgldéﬁ@@ﬁTﬁ%@ﬁf@,%e%&‘@?%@u%&ﬁﬂcpﬁéﬁ@éﬁé sulphanilic, aspartic,

gitahie’egdtiv ‘sieasiehpalinitedeleic HaudcC pantotheric, 480 ME together form an

ascorbic an(é{\#aleclii &facidasbg%se salts include, but are not limited to,
tRO2E oI med with éha?r%ceuﬁcally acceptable cations, such as sodium,

pothssisesdiedivomc A (B0 FAFhe s CahfoniaiNig  BIGIEMHoIMCOC.
1Q,Basis pitrogep:contain e isedwithasuc
A NHC ey
8 ded) Greliedliand iodides; dialkyl sulfates like dimethyl and diethyl

suifatesand o hersH1 o Gampapds ofdosmula (1) and their
pharmaceutically acceptable salts are known and may be prepare

by
RethdAs kit i anie aks Y B R Eas DiFoYh & BGHHaRET H{c?f?h%mted phenyl
incepporalBosineindlywiiesen 6e ncampiaticd Ao ukakdiy SUCKIHSCO,C; salkyl,

-hydroxy anilic acid,.guinolinic.acid, picolinic 20 acid, kynureni
e M S R LA B PRS0 s SR et

chemical companies. Alternatively, compounds of formula (11I) may be
?&%?ﬁrﬁﬁ%g ﬁ&ﬂ%@%&"fe Digus s kAN tathogeskilied i the art.
or exaniple 3-methoxyanthranilic
As used herein, the term "C;~Cyalkyl” 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-butyi and tert-butyl.

As used herein, the term "Cp-Cyalkenyl" 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 fo hydroxy groups substituted with linear or
branched alkyl groups having ! to 4 carbon atoms. Examples of such groups include

methoxy, ethoxy, n-propoxy, isepropoxy, n-butoxy, sec-butoxy and tert-butexy.
As used herein, the term "halogen” or "halo” refers to fluoro, chlore or bromo atoms.
Suitable pharmaceutically acceptabie salts include, but are not limited to, salis 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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VR

acid and 8-methoxykynurenic acid can be prepared from
3-hydroxyanthranilic acid and xanthurenic acid respectively by
meth%lation of a hydroxy, for example, using 25 diazomethane,

3?&?3&/, compounds of formula (Ill) may be prepared b‘;%%%ﬂégﬂ}g”“
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). 30 It will}8iso be recognised that some
compounds of formulae (1), (1) and (Ill) may possess asymmetric centres

and are therefore capable of existing in.more than one stereoisameric WO .
S0 S4B B 1A PO OB RSP R R R AR Gr G apegromalei,
irate’ amakinpatting $ari substén iadlyopitcdisanerindoiie atx die premadsestic,
asymmetric.centres eq. ter than about 90% ee,.such as about95% ..
R R e A L SRR SR RS AR e
reintares, aferecteaSaarmigditepicmay i (raparbenisy tasyinrmenibic and valeric
symihesis, for example using chiral 5 intermediates, or by chiral resolution.
Without limiting the present invention to any one theory or mode of action,
the compounds of formula () are orally active anti-allergic compounds. A

mudicsasnpreferratacamauneiab ek rtien Jahkmumy.aiibaioidhgtable
chemical names N-[3,4 10 dimethoxycinnamoyl]-anthranilic acid oy

SIS AR P B R PO Do AR ke
ralkylalsméidueierred to as Tranilast. Still further, it is known by the

chemical formula C1BH"NOS3 and by the trade name Rizaben. The

structure of N-[3,4-dimethoxycinnamoyl]-anthranilic acid is depicted
Fdeny nikoreCO R ITOC M8y be quarternised with such agents as lower alkyl

halide, such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl
sulfates like dimethyl and diethyl sulfate; and others.

Compounds of formula (I) and their pharmaceutically acceptable salts are known and may
be prepared by methods known in the art, see US 3,940,422 the contents of which are

incorporated herein by reference.

Compounds of formula (IIT} 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 (III) 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 (I} 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 formuiae (I), (II) and (IIT) may possess

asymmeiric centres and are therefore capabie of existing in more than one stereoisomeric
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15 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
waifferepitiabe into cells which secrete antibody. Accordingly, RERAR2IAGE%L 754
for example, convention at B cells, CD5 B cells (also knovm as 20 B-I
cells and transitional CD5 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 haué 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

demmiticinventiee BuaidorglitesthesmpaidmasHetanbaly diftsrsatigtipeform at

Yao6r %&5 &%ﬁ%%ﬁ&%hﬁ@@e%, RIQER MAYROLNRERSRALINIEXPIBSS 85% or
surface immunoglobulin WO 20116/053390 PCT/AU2005/001754 -20

MOTRERI. SREN BTt EHTES] S DG EEte AU B1R thesBHE Bpigfures, thercof.
inELRegIeRWilyaeNecieral RNgemeBtY sinfiesieofse sRANEI a1 ARRRRKIET
stagﬁno&cgmmi ent which ist. characterised by some other phenotypic or
RETsHAT Ehata eﬁ%ﬁ% EGSSWéosnthe cell surface expression of CD45R,
MHCII, CD10, CD19 and CD38. Examples of B cells at various 5 stages of

i tiatian. ingl I | progen| 0-B cells..late.nro-
L S Y ofhpouns

Réforanbe (b Becat i aritisritlir brsin s BenaHaeTstb aais Bablevefeeedo
A BBE.AT MAE 0L IR funstionab activitios Whiche B £5inalanys 4.

differentiative stage of development, is_10 capable of performing. This

iR EREORIP AP et CtftErs Rt AT SR RS IOb PG ene

r@@ﬁf@ﬁgmﬂagﬂaﬂf mb @@ﬁm iﬁ@yﬂ@m&ﬁeﬁeﬁe@r@immﬂ M?FEiQEmﬁher, itis
resentation. Prefer , ubject functigning is B, cell praliferation, In

T b SPaCR AR HAIOI P2 DY e o A0 At Lpe srucure

difedt] idpdintednd effectively antowmilie guid tiodemtBddedidanctional end

points such as antigen presentation and 15 inunmioglobulin_secretion.

Accordingly, the modulation of B cell numbers provides 3

\ y ‘
| H
' COLH
CH,;0

OCH,

Reference to a “B cell” (also known as a "B lymphocyte") should be understood as a
reference to the immune celis which express a cell surface immunogiobulin molecule and
which, upon activation, terminally differentiate into cells which secrete antibody.
Accordingly, this includes, for example, convention at B cells, CDS5 B cells (alsc known as
B-1 cells and transitional CD5 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 celis" 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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highly valuable and effective means of modulating the extent and
effectiveness of B cell related antigen presentation or antibody secretion.

W@ﬁ&%?ﬁwreferred embodiment, said functioning is antibqgy-Rregduetions.

irrespective of any concurrent change to B cell proliferation. 20 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 gne or more IDO-mediated
tryptophan metabolites or derivatives thereof or pharmaceutically
acceptable salts thereof. 25 Preferred IDO-mediated tryptophan

metabelites Qrdervatives hereof ae hRst. 6P aRWIS it muIBE &Bulin gene

(I1) and (1) described above, éspecially tranilast, 3-HKA, 3-HAA, PA and
CARTBOseRket M baian serspeadimintaien Yage Rt sRedmiatybich is

.r&ﬁi%tﬂ%rﬂg@di 'Pil}a%ﬁégﬁﬁﬁ%ﬂﬁﬂitibﬁ Bﬂ%@(ﬂc?faﬂ&%&%% g&@ﬂom}ﬂibeﬂ surface
ISOlated b cell or a b_cell wnicn 10rms part o .
ﬁ@ﬁﬁ&%@é&&ﬁ%%@%ﬂ%&b&ﬁ%@ﬁ RBhiraa Rl Fruion

Btaglk oraj fiisateilochlidedt ndyBaelinab gthdbts, itisly prdsBledhd late pro-B cells,
therefore requiring, the subjec me%wo to be performed in vivo. Where the
éﬁ%]%ccte@éﬂlgsl%%%g% acairicsiu%a(%\‘u Ce geglrsa fgglijaésfneaﬁ\ezlgisolated or not, the
subject method may modulate the functioning of all the B cells in that

%gﬁpegéégéba@a E%Hf?iﬁ’é’%}‘ftﬁﬂﬁﬂé that AroyR wSinpilary, indhe, canteXt more

e modulation of the biological functioning or development of a

b ancliad ariivE Griveeie Sucalarisay shibfeentrbus Mg oi tay gepment, is
%@%Y@Qﬂﬁaei@&;ﬁ extf madadatiog ReeMiUpRlieiagoaitifTerentiation,
systemically or in a localised manner. Still further, irrespective of which )
rHBEHEGE B FEE T EAE SR m R OF P RM ER YRR B Re A TURLAD Al tieen
B Qesiin Phaaobiiexhd Subfeeitherdinte|$sab jedlt mrolifegrosp of calisegard, by
V}/:!}Q\I/Qnttrilr?greeggg&?})x? HEH %pulation, there is a direct impact, and effectively a
downregulation, of B cell functional end points such as antigen presentation and
immunoglobulin secretion. Accordingly, the modulation of B cell numbers provides a
highly valuable and effective means of modulating the extent and effectiveness of B cell
related antigen presentation or antibody secretion. In another preferred embodiment, said
functioning is antibody production, irrespective of any concurrent change to B cell

proliferation.

According 1o 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 IDC-mediated tryptophan metabolites or derivatives

thereof or pharmaceutically acceptable salts thereof.

Preferred IDO-mediated iryptophan metabolites or derivatives thereof are those
compounds of formulae (I), (II) and (1) described above, especially tranilast, 3-HKA,
3-HAA, PA and QA.

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

the method of the invention may be an jsolated B cell or a B cell which forms part of &
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Reference to "modulating” should be understood as a reference to
upregulating or downregulating the functional activity of a mammalian B
cell. Reference to "downregulation™ in this context should be understood

WaSHEfdfhce to preventing, 15 reducing (eg. slowing) or offrdf(tFgaI=/01754

inhibiting one or more aspects of said activity while reference to
"upregulating” in this context should be understood to have the converse
meaning. It should be understood that the B cell which is treated
according to the method of the 20 preséhtinvention may be located ex
Vivo or in vivo. By "ex vivo" is meant that the cell has been removed from
the bod of a S ﬂbfect whereln the mo,gulatlon of its activity will be_initiated

FORSTE AP R AR HE B HES b R B At AR RO tBedecalisnt 4y pmanmal,
mdﬁllfoﬁ M@@ﬂ)ﬁmmfemﬁ@mmﬁhe@ﬁIh@@G@eﬁiﬁmﬁd in vivo.

0|m co d| lons Whl h are c f:ters d b rrant.B ¢
E: su é One 0 Ce. I a 1158 % }SOI te 01‘ not. the
re erre embo esu Jec Salris B I168H e in VIVO.

A@’cmél mgﬂnodmipménle@ émﬁmmewg thevbiie B ovitiad thahgtbigoonfiust a
dowmreguaEngiR mﬂawsagnm%mﬂ%@@énwomm&ﬁ&m@%%

administering to said mammal an effeétive amount of one or more

histpgirabianstappeoBRisHelaBREG ey B EBH: At feenBbbmurdesinod that the

RhBfPaseHticaly aﬁ@a&iamsa&mther&ﬁﬁa%{@fmﬁég%%u functioning either
PCT/AU 05/001%%% More p tigu arly, there is provided a method o

L S AT R iFAYERSN mEPSESRY YRethsBi b msRSiFg

Mplngﬁerﬂmdﬂla&ﬁﬁwnﬁmmleﬁﬁgeﬁn@ a:moﬂﬁicﬁ&m@mmeé&r in the context
e ot B
Sharmaceut ﬁly ccep% e 881t %ﬁereo In pre afred B&fRents of
these methods, the IDO-mediated tryptophan metabolite or derivative

‘Refeiehia f RS LR U0 A RNAIACS P%H%éé’ or

acceptable salt thereof, Partlcular tranilast, 3-HKA, 3
dlownregulating the ﬁmctxona activity of a mammalian B cell, Reference to

“downregulation” in this context should be understood as a reference to preventing,
reducing (eg. slowing) or otherwise inhibiting one or more aspects of said activity while
reference to “upregulating” in this context shouid be understood to have the converse

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 vive. By “ex vive™ 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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pharmaceutically acceptable salts thereof. 10 The term "mammal” as used
herein includes humans, primates, livestock animals (eg. sheep, pigs,
cattle, horses, donkeys), laboratory test animals (eg. mice, rabbits, rats,
WELAMEASBIBS), companion animals (eg. dogs, cats) and captRieFiAfgoes/ 001754
animals (eg. foxes, kangaroos, deer). Preferably, the mammal is human
or a laboratory test animal. Even more 15 preferably, the mammal is a
human. Although the preferred method is to downregulate B cell
functioning, it may also be desired toi3duce the upregulation of this
activity in certain circumstances. For example, in certain conditions the
administration of one or more IDO-mediated tryptophan 20 metabolites or

dédpreanivicuindreBremdy reatedgprsihedrel dpsiararipiita By collorotifimghpn in a
ansidg.eiient atsuahtheanyimamwrithe-upwanted Hewnieauiaing ahBunt of

cell functioning in certain cell gro ps or at certain tissue sites. To the
SR HRAE RS BRSO BB e P R R SR B e it
atiepinistiaitaliofdbernbe esimdiedbfO-mediated tryptophan metabolites

or derivatives thereof, it may be desirable to administer, (in a site directed

25 manner, for example) an antagonistic agent of the one or more
ID@rofiedtiadbodimeptsaf theetabulite’s, shadéPivativézttibiootonhanotheolite or

BTG {H&E%P}’s‘é"égr{?ﬂ&{?& RoremiPR MeginietitRioppan-metRhelies

or derivatives thereof may necessitate the use of antagoniists of the oné

Gerapb et ihethateia ﬁ%ﬁﬁﬁa%@ﬁé@o%éo?ﬁ@%aﬁ\fe%@ﬂéﬁ in
PeeriRdahibitihedmationing altbercompound which has been

introduced to a 30 mammal but which functional activity is required to be
slowed or stopped. Reference to "one or more DO-mediated tryptophan
ma&abﬁﬂtea@mdari\aam@es H@Hﬁdﬁﬁhﬁb@tﬁ&ﬁx&@%ﬂﬁ@t@&@@ﬁﬁ&%im&is (eg.

Au2005/qe 754 - 3 6@% g%tshoul there{ ore be undeti)sbt

e AR A TS Osr(%Fﬁé 0 Dr%ﬁon%ml% theTmanmal exhibits LES guinea

|@kgbjiedn@mmm&ﬁglﬁeg@mbmﬁnmalnglmlsﬂewm bingaroos,
the.oneEMALS, ROAME A e RN AR IDRRRCHES QI8 YIS ore

preferably, the mammal is a human.

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 trypiophan
metabolites or derivatives thereof may e 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
mannet, 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 IDC-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 [DO-mediated fryptophan metabolites or derivatives thereof inhibited B celi
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thereof or a pharmaceutically acceptable salt thereof. 5 Accordingly,
another aspect of the present invention is directed to a method of
upregulating, in a mammal, IDO-mediated tryptophan metabolite inhibited
W dH/4EMtioning, said method comprising administering toP§dich FRAHRTATS4
an effective amount of an antagonist of a IDO-mediated tryptophan
metabolite or derivative thereof or a 10 pharmaceutically acceptable salt
thereof. Reference to "antagonist of an IDO-mediated tryptophan
metabolite or derivative thereof or a phasmaceutically acceptable salt
thereof' should be understood as a reference to any proteinaceous or
non-proteinaceous molecule which directly or indirectly inhibits, retards 15

drerHerseshownh ayafare deredantneddacnrag hHisidsaytaematyioherdoell

|Mmg@tﬁgmm%@m@wtgﬂwe@w f@marded functioning
pharmaceutjcally acceptable salts thereof. Identification of antagonists |
R P A6 o SE A AR e Y BIR eA eV Srgtves
nieileofisrweldhovsutiodiosecspdlield mithiessedf20 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
- cheditibnglpraacthredigpositfdheorisend insentibsig Hivedoh thtiomeModef
RAsichiany, he.RreseRityRIteNI IR Hied i he dsatm et phdisease
conditions characterised by aberrant or unwanted B cell” functioning, such

nasionngt SURRAAfw BRSNS affeFsADRVRTSIN MhaiRmal greefisciive amount of

PiessRkiNeaNtyaRy RRedReatyREMadel BciPfecRRtI ans vhigh
may be treated in accordance with the method of the present invention

ik ChPHeaty Attt theittfune conditions, acute and chronic

organ rejection and B cell neoplasias. In the context of autoimmune

TR th e BB\ oR RO E DA A METREA (g e harof

2006/063380 RTINS aBSB0EI et (b Etbanratoistcudaitisreference to any
proteinaceous or non-proteinaceous molecule which directly or indirectly inhibits, retards
or otherwise downregulates the cell functioning inhibitory activity of the IDO-mediated
tryptophan metabolites or derivatives thereof or pharmaceutically acceptable salts thereof.
Identification of antagonists suitable for use in the present invention can be routinely

achieved utilising methods 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,

autolmmune 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:



It has been shown that B cells are important in synovial inflammation and
have potential as therapeutic targets (Takemura et al., J. Immunol. 2001;
167(8): 4710-4718; Silverman et 5 at, Arthritis Res. They 2003; SéSUJOP
WiH289988Y ooney et al., Curr. Opin. Rheumatol. 2004; 16: Plggptgasiiarrss
Oligino et at, Arthritis Res. Ther. 2003; 5(Suppl 4): S7-S 11; Silverman et
al., Arthritis Rheum. 2003; 48(6): 1484-1492; Gorman et al., Arthritis Res.
Ther. 2003; 5 (Suppl 4): S17-S21). Bone marrow participates in
rheumatoid arthritis by generating B celftrich lesion which induce
endosteal bone formation (Hayer et al., Bone Miner. Res. 10 2004,
19(6):990-998). The contribution of B ceIIs in rheumatoid arthritis has
bden VIS IR from clinical trials indicating that B cell depletion
with rituximab is highly therapeutic (Edwards et at, N. Engl. J Med 2004

?g % 72-258 SeilMuItl le Sc rosis 15 L??F %rese tential
%&é@ ocC e‘ﬁnonat e cor?ta“rbuf%)n o (kY aIIg‘sc er%gl% epo ential as
r@cmpiesmdm'geaséﬁmmmgtthé p’ofem!aiafo@@fﬁé'él?é m”ft]r(éét%&,a%@emmn et
l |

5 éfag%%l 3@9%?2 2% o 4 (R 5%?@@%&(@} £ 196 @zgﬁlaﬁh%ﬁ)‘&zmz

Mmer et at, Nat. Rév. Neurosci

2904306; Hidm fieiQliginoeit. dpiipoRaeliar: 2002 5Beepl HAR3S Qverman

G‘etral' Jalitth%Jeh%%%éé&@géé}orl@ﬂ@%ﬂg@eﬂaﬁh%& ;1o BiOREL. 200412003; 5
9): 866 -796; Alter et al., J. Immunol, 2003; 170: 4497-4505). The B cell

A yARvANS ré‘iﬂ’&rﬁ%@@%ﬁ%ﬂ%?ﬁéﬂt%?%ﬁ?ﬂﬁ%ﬁﬁm {ORY SsacTRsme B
iBetheicEeaiiad ARV usisystedoina biip dossletiosic e etal, Aalb. Mnasmes

10 %%@ OE%(F{P)&?%%% C§T|SH ma(yj/ ete?maun rolijrOI gem%%ﬁla%on

(&Iﬂaﬁbﬁy&t&ﬁ fiour clinirahitinelir2OO2N3 2]@‘9 B 1}98 deb®AB)n Tutnilastimatyis
A S g il o
Lupus Erythematosus
(i)  Multiple Sclerosis
15
In the past research has largely focused on the contribution of T cells in multiple sclerosis
but recent studies are revealing the potential role of B cells in the disease process
{Archelos er al., Ann. Neurol. 2000; 47(6): 694-706; Iglesias ef al., Glia 2001; 36(2): 220~
234; Hemmer et al., Nat. Rev. Neurosci. 2002; 3(4): 291-301; Hermmer et al., Curr. Opin.
20 Newurol 2002; 15(3): 227-231; Qin er al., Int. MSJ. 2003; 10(4): 110-120; Burgoon et al.,
Front. Biosci. 2004; 1(9): 786-796; Alier ef al., J. Immunol. 2003; 170: 4497-4505). The
B cell mediated immune response is an early event of the inflammatory reaction in the
ceniral nervous system in multiple sclerosis (Qin ef ai., Lab. Invest. 2003; 83(7):
1081-1088; Haubold ef al., Ann. Neurol. 2004, 36(1):57-107). The contribution of B cells
25 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.



16

15

20

25

30

B cells play a central role in the pathogenesis of systemic lupus
erythematosus (SLE) (Looney et al. 2004, supra; Chan et al., Immunol.
Rev. 1999; 169: 107-121; Looney et at., 5 Arthritis. Rheum. 2004; 50(8):

WEEB0s25880 Anolik et al., Curr. Opin, Rheurnatol. 2004; 16(3¢ 505513901754

Looney et at, Lupus 2004; 13(5): 381-390; Baker et at, Autoirnmun. Rev.
2004; 3(5): 368-375; Higuchi et at, J. Immunol. 2002; 168(1): 9-12;
Desai-Mehta et at, J. Clin. Invest. 1996; 97(9): 2063-2073). An
antibody-independent role of B cells ha8been demonstrated in marine
lupus (Chan et at, J Immunol. 1999; 163(7): 3592-3596; Chan et 10 at, J
Exp. Med. 1999; 189%[10): 1639-1648). This has been confirmed by a
didmificantavij dvamidrvifictie®ase activity in patients treated with
rituximab even in the absence of substantial serologic responses (Looney
et al,, 2004, supra). The successful treatment of SLE with rituximab

R SlPTASTREA A e RAUPRP RS UB NS THtFIG eas i samadg s (SLE)

2004nsupra). B4 |\suPreoKhtia artitisAerk Reevidefcethat7-121; Looney ef al.,
aptigen-agtivate x artici in the. development of chronic )
R T S R L e G g maro. 2004
6I(B): 18- 27) L20nky) dnilamnpetol 0B olés Didtad80T Belsveimbjotdoimsun. Rev.
ol wal d (IBD) are Crohes disease anchulceral
o A oo e e e,

25 GeerfiregsortediniTidn A #ideabe Anculibeditinsopsinisutivicatd. cetlirhas been

Etbh AR IINDI 308390600 (263:1587 T akahashiiel o. o). 434851506. Chan e
1985; 76(1): 311-318; Sadlack et al., Cell 1993; 75(2): 253-261). There is

Hicdrie@Hadn pathBYaRssi6 3 18H Indipdathsga ran e P fatignticant
celbroeemhanisndtbeausghithevaatppicaxpeassionlinedalad @viganthe absence of

(CDA40L) on B cells (Kawamura et al., J. 1 nol. 2004, 172(10):
B R A e e e O By Tt Beiig i roatment of
indlceitlupusshike diseasenss dtrerbisnam getreaS edl bxipréssibreade (Looney ef

%p%@yggpf%lls in SLE (Desai-Mehta et at, 1996, supra).

(iv)  Psoriatic arthritis

There is evidence that antigen-activated B cells participate in the development of chronic

synovitis in psoriatic arthritis (Gerhard ef al., Z. Rheumaiol. 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 ef 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 eclopic expression of the CD40
ligand (CD40L) on B cells (Kawamura ef ol., J. Immunol. 2004; 172(10): 6388-6397). A
simnilar 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 ef al., 1996, supra).
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awa et at, J. Dermatol. 1995; 22(4): 289-291; Kritikos et at, Eur. J.
Gastroenterol. Hepatol. 1998; 10(5): 437-439). It has also been shown
that B cells may play an important role in the 5 development of
inflammation in a murine model of er%‘g disease by inhibiting
regulatory T cells (Olson et at, J. Clin. Invest. 2004; 114(3): 389-398). (vi)
Type 1 Diabetes 10 B cells play a critical role as antigen-presenting cells

e devalopmentolhicall MEdiAgd ARG Mos) Blahalanit e ide
ng‘rfleorﬁgrggo 1a Sﬁ%%%%“a%’é( oorchashm et at, Diabetes 1997; 6(6’)!{:é

gt 19416 TRID erchSishmast ba iz gmpdUnaringody teseaplzied BsolisCrbdiaya e ol

at Elerr%a}mni@@?lggf?;i@ﬁ@ 143ab43%0 , Akashiisaloa) - omAmmebl 1998,
1997; 9(8): 1159-1164; Serreze et at, J. E)&%I\éljed. 1996; 184(5):

304D: 465 938 erik baselsa P HAMHIBP $RI6m B PIB) 284 TPABTEI R e
eablobiahe tes2RMdm bk Y 63ufifd niuliedisd Clolal Sliseabd Byrithibiting
2002; 32(12): 3657-3666; Selreze et at, .. Dit. Autai . 2003; 6:
fi@l‘é‘?ﬁ’§i|€f‘j?f%l58ﬂfﬁ ‘fﬁnrﬁﬁé’f: %6%’%%"(8}5%@5&@%5 ) This
collaboration between T cells and B cells in autoimmune diabetes
ind'catejs '[Qajtﬁ.ggg such as tranilast, which can downregulate B cell

fﬁ“ tion% will 56 @fficacious. There is also evidence that 20 interventions
directed at B cells may be useful in the later stages of the disease

(ﬁ%@ﬁ?&% Ayl -rte! R h—%%génﬁf’g(%ﬂg%gﬁi@)}eﬁl@m% BET celi-

important in the treatment of human type 1 diabetes in which early
dregiseiEIRIBETe YRR PrRbERIE Rusgbeiediabetitmnust Deqippshm e al.,
Psoiiasis 18591 8si6) i9NRY4EORsIerachis her T elhmedliated, diskaser43-750;

s A T I B g

7TR337 BE)9 hpsepSatkBe cebinsltEatiohitvad Mer $FortsE M2068 ;: Serreze et al., J.
Immunol. 1998; 161(8): 3912-3918; Chiu et al., Diabetes 2001; 50(4): 763-770; Silveira er
al., Eur. J. Immunol. 2002; 32(12): 3657-3666; Serreze ef al., Curr. Dir. Autoimmun. 2003;
6: 212-227; Silveira er al., J. Inmunol. 2004; 172(8): 5086-5094). This collaboration
between T cells and B cells in auioimmune 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 ef
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 ef 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
Jesional tissue of patients with non-arthritic psoriasis (Griffiths C.E. J. Eur. Acad.
Dermatol. Venerol. 2003; 17(Supp! 2): 1-5). There are associations between psoriasis and
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30 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 WO 2006/053390

WO EPFAGPB5/001754 -27 Crohn's disease (Sarwal et at, NPEHGFZOMEY =+

2003; 349(2): 125-138). B cells are involved in the pathology of Crohn's
disease and may contribute to the development of psoriasis (Olson et al.,
2004, supra). 5 (viii) Graves' Disease, Hashimoto's Thyroiditis and
Autoimmune Thyroiditis B cells are inv@/ed in the pathology of Grave's
disease and autoimmune thyrioditis (Hasselbalch, Immun. Lett. 2003;
88(1): 85-86; Nielsen et al., Eur. J. Immunol., 2004; 34 1%: 263-272). 10

Goyleysdimiesdaryale e B/ distiided W Selr Rgmddstadfs-aR¢ells are
increAses MemanBsal tyReracividnnacierpdermaurdicalingtagihent of

cells may be a tar%et In the treatment of scleroderma (Sato et 15 al.,
RIPAIARS RASIS 9b0A Ko fd7 1b18-1927; Asano et al., Am. J. Pathol.
2004; 165(2): 641-650). (x) Chronic immune thrombocytopenic purpura

0..The depletion of B cells is usefu in the treatment of chronic immune
ARG e e L I
Cooper et al., Br. J. Haematol. 2004; 125(2): 232-239; Ahmad et at, Am.

N ﬁ@géf@in%i%a LA I%&r of CL 8{5%%9‘55{6‘%&8119}&859%%18%@5

cell depletion therapy Is"also effective in Sjogren’s syndrome autoimmune
Bprelirnthy e e AAEPPERA Mobrstoey 199058 @) mmunol. 2004
Lot bEd4)yMegener's granulomatosis (Specks et al., Arthritis Rheum.
2001; 44(12): 2836-2840), cold agglutinin disease associated with

indolent lymphoma (Cohen et at, Leuk Lymphoma 2001; 42(6):

(ix)  Systemic sclerosis

There is a disturbed B cell homeostasis and increased memory B cell hyperactivity in

scleroderma indicating that B cells may be a target in the treatment of scleroderma (Sato er

al., Arthritis Rheum. 2004; 50(6): 1918-1927; Asano ef al., Am. J. Pathol. 2004; 165(2):
641-650).

(x)  Chronic immune thrombocytopenic purpura

The depletion of B cells is useful in the treatment of chronic immune thrombocytopenic
purpura (Stasi ef al., Blood 2001; 98(4): 952-957; Cooper ef al., Br. J. Haemaiol. 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 et al., Arthritis Rheum. 2001; 44(12): 2836-2840), cold agglutinin

disease associated with indolent lymphoma (Cohen e ¢l., Leuk Lymphoma 2001; 42(6):
1405-1408; Berensen ef al., Blood 2004; 103(8): 2925-2928), idiopathic membranous
neuropathy (Ruggenenti er al., J. Am. Soc. Nephrol, 2003; 14(7): 1851-1857), type I
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30 1405-1408; Berensen et at, Blood 2004; 103(8): 2925-2928), idiopathic
membranous neuropathy (Ruggenenti et al., J. Am. Soc. Nephrol. 2003;
14(7): 1851-1857), type Il WO 2006/053390 PCT/AII2005/001754 -28

WEBlEESAg8lobulinaemia (Zaja et al. Blood 2003; 101(10): 38X7ATRES(01754

acquired factor VIl inhibitors (Wiestner et at Blood 2002; 100(9):
3426-3428; Stasi et at, Blood 2004; 103(12): 4424-4428),
fludarabine-associated immune thrombocytopenic purpura (Hegde et at,
Blood 2002; 100(6): 2260-2262), refracry dermatomyositis (Levine,
Arthritis Rheum. 5 2002; 46 Suppl. 9): 5488, pemphigus vulgaris (Dupuy
et al., Arch. Dermatol. 2004; 140(1): 91-96) and myasthenia gravis (Zaja
aizpd RigoebtbuRoDin %ﬁfﬁm,{?wwéﬂ af2 o Msdianc ey, factor
3P Rk G G0 Sair3alabiAam ebiH emnasdl 2084 HE D ast 2621 980 diP2004;
Non-autoimmune condijtions which may be treated in accordance with the
WS G e bl BTSRRI e SRR AP s et (ogte
1B, Sineel 30018 0066IM RREBAL 6T ChibRitorejeetitadmanito dy-nadidiertisis Rheum.
s yhich inhibit B, cells may reduce.the production of antibodie

eSeovi ZURRP[§52$§§§’SP§&BS‘?gﬁﬁy‘éuo%%'gn@g 4 egfé?;il‘gﬁg' w%]?ﬁf?z |%?1(|)6i‘t
B €¥)prolifé)atidnranstitedy geasistiZagye folnsition tgn 090anbi(fon! 162-1063;
t eGipd Tapiet:l . ' 95: 6 : X )
e B VAo P APy s g e
(B 180 lymphomas The anti-CD20 monoclonal antibody rituximab is
standard therapy in the treatment of non- Hodgkin's lymphoma and has
heen used in a number of other B cell malignancies, 25 including indolent

anerreNieER DR RoRI A AR RN RiffsHhis 25t mihoes frethod of the

letdsammiazgmaidyrghocytic lymphoma, multiple myeloma, primary
cutaneous B cell lymphomas, acute lymphocytic leukaemia, Burkitt's
lymphoma, HIV-associated

(i) Chronic transplant rejection

Since a major component of chronic rejection is antibody mediated, drugs which inhibit B
cells may reduce the production of antibodies (Pescovitz MLD. 2004, supra).
Myecophenolate mofetil and sirolimus inhibit B cell proliferation and reduce antibody
formation to a neoantigen in transplant recipients (Kimball er al., Transplantation 1995,

60(12): 1379-1383; Pescovitz ef al., Am. J. Transplant. 2003, 3(4): 497-500).
(i) Beel Zﬁrzphoma&

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 iymphoma, chronic lymphocytic
leukaemia, small lymphocytic lymphoma, multiple myeloma, primary cutaneous B cell
lymphomas, acute lymphocytic leukaemia, Burkiit’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 er al., Annu. Rev. Med. 2004, 55: 477-503.).
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lymphoma, primary CNS lymphoma, post-transplant lymphoproliferative
disorder and Hodgkin's disease (Boye et al., Ann. Oncol. 2003; 14(4):
520-535; Avivi et at, Br. J 30 Cancer. 2003; 89(8): 1389-1394; Rastetter et

W8l 20pafTdiRev. Med. 2004; 55: 477-503.). WO 2006/05339F CT/AU2065/001754

PCT/AU2005/001754 -29 This indicates a role for tranilast in the

treatment of lymphomas alone and in combination with standard
chemotherapy. (iii) Graft-Versus Host Disease (GVHD) 5 GVHD is
characterised by a pathogenic role of B2%ells in this disease

(Ratanatharathorn et at, Biol. Blood Marrow Transplant 2003; 9(8):

505-511). (iv) Acute transplant rejection 10 Infiltrating B cells play a
prostaIdsrchagelrdor aasprahirde tvom@aniimerxree@Bnsaptdy combination

KFKSmaNes Slabofiagsplantation 2004; 78(1): 65-70). B cell MHC class
II- mediated antigen presentation contributes to the pathogenesis of acute

allograft rejection (Akashi et al., 1997, supra). 15 Accordingly, another

aspect griereresepbinVERIGR isdiested to a method for the treatment
and/or prophylaxis of a condition characterised by aberrant or unwanted B

cell activity in a mammal, said method comprising administering to said
roafHinas emeffeotived lomeatitogbnneds oidyedROrntediatecdrgiophdarathorn ef

tabolites o [vative 20, phapme tically acceptable salts
iﬁér%%% r% grra 3%0??1ey%ng}-%%ﬁ%d%@p%%%?%etabolite or derivative
thereof is a compound of formula (1), (I1) or (lll), especially tranilast,

KA, B AR BA R RscAmMore 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

Infiltrating B cells play a pivotal role in acute transplant rejection (Sarwal er al., 2003,
supra; Krukemeyer ef al., Transplantation 2004; 78(1): 65-70). B cell MHC class II-
mediated antigen presentation contributes to the pathogenesis of acute allograft rejection
(Akashi et al., 1997, supra).

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 maminal, said method comprising administering 1o 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 (III), especially tranilast, 3-HK A, 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.



method comprising administering to said mammal an effective amount of
tranilast for a time and under conditions sufficient to downregulate said B
cell functioning. 30 Preferably, said B cell functioning is B cell proliferation.
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characterised by "aberrant or unwanted" B cell functioning should be
understood as a reference to B cell functioning which is either not normal

or which is physiologically normal but is inappropriate in that it is

unwanted. Examples of such condition&include, but are not limited to,
autoimmune conditions such as rheumatoid 5 arthritis, multiple sclerosis,
Crohn's disease, inflammatory bowel disease, type | diabetes, psoriasis,
Beftrsaclisdersndiing ihaTarierivnibid g syt R wead sR celirmptioning should
IBRLRRsHYP R RGEHARLEIG RUCE fanciiai RISE RAeMme WHCRRAENawhich is
autoimmune polyneuropathy, Wegener's granulomatosis, ¢old agglutinin
b PRERP N MICREFRT Db IO A e ARG 8! S
nedtopaihincype Hunixedotiyaditebiclinaeinimube aegiitied factois\fumatoid

0 bﬁ%rsrhlg%d erac %@gégsagg@;ggil@ars%ugn?ﬁg%%%%oc%%e?%%eoagép X rae’.I diabetes,
re racfo’ry eraStomyositls, pemphigus vulgaris and myasthenia g}’gws,
andrtesnGrevasitdimsmermriconditionhpfoghdfs \eystenihesletdissaskoatutamune

300 RIS ANSRIAR L CIRELRNy SERIERAQHS RSUHR resiSiRANGS.

apoptotic’ conditions, or neoplastic conditions such as multiple myeloma,

Brreienyip NbestReTcURABRRINATE b IFRA BeEBI REbHIRESREAROT B SHAY
hedengdersioad hatthe,smHest AcHON RBURMYES tesPONAiIR BERRERbulinaemia,
both of unwanted immunoglobulin secretion or ynwante ant%e‘zfn .
RBEH5HT | PEORIERe G THt i APt B RS B R oy i P
chatreierisath pandstwaniedhicoe - ihgponsd, nivakticagy.ofswhichht welt

response is linked to B cell antigen.pr ntation. Accordingl C e
F e e e e R R

chepinr egudhtimg 20 meprasiorpitdsoubiditiBscet mopldstioeotitieticadyas

Shlannssslopaap el Congdar. .
should be understood that the subject functioning may correspond to either or both of
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
accepiable 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
imnnmosuppressive 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 & mammal, said method comprising administering to said mammal an
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acceptable salts thereof may also be used in conjunction with another

therapy, for example 25 chemotherapy or radiotherapy to the extent that

a B cell neoplasia is being treated or an immunosuppressive or
wintMiafiafhatory treatment regime to the extent that an auk@imkVAHE/001754

condition is being treated. Preferably the present invention is directed to a

method for the treatment and/or 30 prophylaxis of an autoimmune

condition characterised by aberrant or unwanted B cell functioning in a

mammal, said method comprising admibistering to said mammal an WO

2006/053390 PCT/AU2005/001754 -31 effective amount of one or more

IDO-mediated tryptophan metabolites or derivatives thereof or

phfaeieceunsalipfaseaptasis Satsrisdiciof Prefarbilyndmbobies nraltiavetves

toypioRhRRIRG abaliie ) deiyatbie thergatisa compound of 5 formula (1)
(1) or (IIN), especially tranilast, 3-HKA, 3-HAA, PA or QA. Preferably, said

condition is rheumatoid arthritis, multiple sclerosis, Crohn's disease,
PR URYIBINamnae sHS pflafiMBey ROV et tNEEREEdMHE B a compound of

diabetes, psoriasis,._acute transplant rejectjon, ic_transplant
ré?geﬁgn?fa@8&@%&%&8?%%%‘1%&%%51%%%%2?ng‘st%r sclerosis,
chronic immune thrombocytopenic purpura, autoimmune haemolytic

[ [ I th ! ' | tosis, col
Iy TS RO S STl

elnt’lymp oma, idiopat
reesisbraniopss sedhopathyystypitemmises beyoy bbtamaentd, debrirsgsoriasis,

fagter &Q&{J@MF@&&&B&%Q{'@%fgg@%iﬂagcﬂmm@%é@fafg%%ﬁa&%ﬁm

purpura, refractory dermatomyositis, pemphigus vulgaris and 15 X
SIS, SV, SEFRSREBRD B PasTRms BN poptisiamune
C@M&I 'E’bl@ﬁ@ a%@ﬁﬁd?%gﬁﬁ[ﬁﬂmb é@él&@@%ﬁtf&%ﬁim%&? %@lt%@ﬂﬁ&{@éi?%lg

n a related aspect, it has been syrprisingly determined that IDO-mediate
t&%éaﬁﬂ%%%aﬁ%&%ssaﬁsé B BaPATb. HRUHEBF of SRAR STy Reuopethy.

agpe fiahiecdaltgoiebatifizesie ciadkyirabfuaou VA ofdbitms|i(idamidne-associated
Patticuiath agvaniageus in e context othie satment o HEWEtOI. i and
arthnts. Without I ting %ﬁerppreéen |nve¥1gon 0 an‘{/ one’t%eo?y or mode
ofiyasthenia gravis, GVHD, septic shock, insulin resistance and apoptotic conditions.

More preferably, said B cell functioning is B cell proliferation.

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



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, 25 thereby providing an extremel
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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. 30 Accordingly, a-retated 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 WQ 2006/053390
BOMPRHDEOSTBIEITSHE SRR HbFHRTERT R RS Al PRI an
affectivelamounbabanemstabolied DQlar ediatadicypipphstmmeataboliigs or
deriv%tivlest ereof or pharmaceutically acceptable salts thereof. 5

Fe %L%ﬁ/?at & 150 mediated tryptophan metabolite or derivative thereof
is a compound of formula (1), (II) or (Ill), especially tranilast, 3-HKA,

ﬁ%@@aﬁ I R0 RelBlenes &5@@%@5@{%@B&gﬁﬁ%%aa&ﬂgabq%mgm of

rstood as a reference to disease conditions which are characterise
Hornelinfhsimati oAb eizetidd i Hrblstict Biséd 3dhd. Do skéltal joint

regions. This tissue includes the cartilaginous, fibrous and soft (synovial)
tissue which lines the opppsin%é;;rfaces of bone which makeup,the joint.

rRfarerfcelto i eRB A B A StBOY SRRt A A REHRRGE o disease

classenad yeindh beinb:ciadlisesisy haiphiantamisis antksynaridrosi B aiiad to the
The, subject inflammation_ may be the result of any cause or aetiol and.
A T8 T ar R SH TS 4R S (G PR PR PR
aistve vwhafoitheyr thetipphsiagreferadEbobo dinenp bowpvbe, jsaitd Reference to
infla v sjoint di IS. I id.arthitis, rdi g .
e L o UL e e e ot B b ooni,
aepbiapiophiylends piaMsapaiosarifst e st it ticnia s dmisg result of any
CoOmRriRing; A93dministering fesRihMamMabAReliaaH e AU efonene

or more IDO-mediated | . .

condition of rheumatoid arthritis. In a preferred embodiment, however, said inflammatory

joint disease is rheumatoid arthritis.

Accordingly, a related aspect of the present invention is directed to a method for the
treatment and/or prophylaxis of rheumatoid arthritis in 2 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 dertvative thereof is a compound of
formula (I), (I) 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 aliogether, 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

composttion, the assessment of the medical situation, and other relevant factors. It is
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especially tranilast, 3-HKA, 3-HAA, PA or QA. 25 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,gondition being treated. The
amount varies depending upon the health and physical condition of the
individual to be treated, the taxonomic group of 30 individual to be treated,

the degresoheraiedlion giesiiad s the.faraniation ah lhen £0mPesHifR-{hR4

assessment of the medical situation, and other relevant factors. It is WO
SyoBaise3te B YAU2005/001954 -33 expected that the amount will fall
in a relatively broad range that can be determined through routine trials.

Reference herein o "treatment’ and "prophylaxjs", is to be considered |

G Ur B GO B G FISRIVERE s ot RsEe iy riprgees

thattexsulijeckismtreatedeanitii totalotecormayil Simithr ihat progiisdaid stedied smtil total

not necesgzlirilil ean thﬁt the s gLect il not eyentu I%g{)trﬁtra
y

ecovcxg. 1Yar ﬁf, ro afla)qs $ N0l DeCessatt sClt%j%‘ct will not
ISeas€ conaition.” Accoraingly, reatment an prop axis InClu

ametivililicnntiatie dipmmpeomislsiarpaivatingontionat prévanpigass include
QRERMSEHEOHEIN G, %ﬂ%%?ﬁ%%&ﬁmﬁdﬁ%ﬂ%'ﬁ{e%ﬂ%%d@éﬂﬁse reducing

context of rheumatoid arthritis, for 10 example, this may include the
dheativk ah SRvelopiasemgicelrrmadifenion MserreToRehuiRaiaid arthritis, for

necessartyiahioHsuibiscaulliacedn fpaxampue otheredhadiiestme joints
compound is administered |ocally into some but noiall ffectgdéﬂ{nts. d
T AT ORI Rl kIS ay B OBIgarEd YSFRBR NG THE LK &TRF geompoun
opsehnfisipadtiovsir donditins b reatdiefftard)joaiso ducailiprsgheritys" may

feagl gg?cfetégg a%o legé%% t?ieS F’?:‘ger%@l %Er%;[{soeq c?g at,q)eal 1Dcu é'ifnceo%gitt%jn.tryﬂg%aeq " may
meétabolités or derivatives thereof or
aiso reduce the severity of an existing condition.

Administration of the IDO-mediated tryptophan metabolites or derivatives thereof or
pharmaceutically acceptable salis thereof or antagonists thereof (herein referred to as
“modulatory agent™), in the form of a pharmaceutical composition, may be performed by
any convenient means. The 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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pharmaceutically acceptable salts thereof or antagonists thereof (herein
referred to as "modulatory agent"), in the form of a pharmaceutical
composition, may be performed by any convenient means. The

Whaaletdrsp agent of the pharmaceutical composition is 20 drtepleRed: 754

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 ¥ patient, for example, from about
0.1 mg to about | mg of modulatory agent may be administered per
kiloqgljram of body weight per day. Dosage regimes may be 25 adjusted to

RO TReR 8 R AN R atap R s apbr derm of ehampreutieslsr arenviably
dosesimajheuar myaistereddailys weekivmanti:es atheksiaRle HMs: the like

intervals or the dose may he proportionally reduced as indicated by the
RSB SaA Fh BRRSHA AL e 4D ) BRI B hpcid
adinve siénbmaydscslchiasipyrtbenidt, S0rhiravsnepsalyyheremaieriate,

SNIsaeetionsl WML SRk A beADeg b e,

r
, C ]ff&
suppository routes or implanting (eg. using slow releasé maolecules). The

WEEows io b330 e R0 57De1 181, 184 taidcutatp ppeigiert bhalebeich as
sdpiniaterectstiedorn alphaumacspiically ACRIANIE: NONIXIESAlle: o

such as acid addition salts or metal complexes, eg. with zinc, iron or the
HREFIP3R% SHRr S SBRRIBRIPBYSIRUS s for purposes of this application).
lllustrative of such acid addition salts are hydrochloride, hydrobromide,

Iphate, phosphate, nialeate tate, 5 citrate, benzoate, succinate,
R RS BRCE: i B R TP S oA ORTRERS e
advinisteces dn tabiptofoimedbes tabletuitay Eontaiinpibjidensush@Ement of the
Iy rn_starch elatin; a disintegratin ent, such as algjni .
e B LS O R ERTRGE peomi
djeriiraay botivliesd, regiond or otherwise associated with any
proteinaceous or non-proteinaceous molecules. For example, in one

embodiment of the present invention said modulatory agent may be
Beaiessterrinit sy #oneasiadrhehagsepefitémited to, respiratorally, intratracheally,

nasopharyngeally, intravenously, intraperitoneally, subcutaneously, intracraniaily,
intradermally, intramuscularly, intraoccularly, intrathecally, intracereberally, intranasaily,

infusion, orally, rectally, vie 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 ot 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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targeting to a localised region. 15 Routes of administration include, but are
not limited to, respiratorally, intratracheally, nasopharyngeally,
intravenously, intraperitoneally, subcutaneously, intracranially,

WIRBHGER3Afly, intramuscularly, intraoccularly, intrathecally, PCT/AU2085/001754

intracereberally, intranasally, infusion, orally, rectally, via IV drip, patch
and implant. 20 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
Betigibesohia Brednrardprirstde meliewasabiar the et aiereriilse
BistREaGIogRIReT puiA A Fyenisisaaemdn 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
Brésaf ynelatBlesl] Thesexing é&chledlmayifreatidmonisieied ypanlyctoder.
30 Yet another aspect of the present invention is directed to the use of
one or more IDO- mediated tryptophan metabolites or derivatives thereof

Girgfbeaihya seidtisaiiitmace prabinly s ceroo6 OBIBI0IREFHAHROISIO LR 4
-é%ﬁaﬁétmﬁg%w&{&%tmg%u@at%&,%59@@i%m&@&, frthaireatmantblant

a condition characterised by aberrant or unwanted B cell functioning. )
PHSRIAbIGITeRY BraaNathraiRtipy (e ee firsife Ao aran iy aidils, systemic
RERFHEH OfhroR R HETBRA YheRid GRRGEEE fsupliinieseieiasishdefalIPif anaemia,
disease, systemic lupus erythematosus, i flammatoq/ bowel,dis%ase,

P IR SEIREEE; AR Pafadtior S ARSNT t
rejectinnd Grdviedoibsehaeyiruta) idioputlithyeditisoay stemigathelaypsis, mixed

chronic, immune thrombocytopeqic.purpura, aytojmmune haemolytic
S e acabined focior AL, it eted B
cbidreloyivtinimidipegsea, refractory dermatomyositis, pemphigus vulgaris and

myasthenia gravis, graft versus host disease, septic shock, insulin resistance and apoptotic

conditions.

Still 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 2 medicament for the treatment of

inflammatory joint disease,

Preferably, said inflammatory joint disease is rheumatoid arthritis.

Preferably, the IDO-mediated tryptophan metabolite or derivative thereof is a compound of
formula (L), (IT) or (111}, in particular franilast, 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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associated with indolent lymphoma, idiopathic membranous neuropathy,
type 1l mixed cryoglobulinaemia, acquired factor VIl inhibitors,

wiHdacakiagrassociated immune thrombocytopenic purpurapfgiragiioo: 7s4
dennatomyositis, pemphigus vulgaris and myasthenia gravis, graft versus
host disease, septic shock, insulin resistance and apoptotic 15 conditions.
Still another aspect of the present invention is directed to the use of one or
more IDO-mediated tryptophan metabgjites or derivatives thereof or
pharmaceutically acceptable salts thereof, in the manufacture of a
medicament for the treatment of 20 inflammatory joint disease.

pielerabivinsashinfammatensiginhtlineasslitrhetinaiaisk abniss .a compound of

Preferabfy, the IDO-mediated tryptophan metabglite or derivative thereof
f@fﬁl%ﬂbdgﬁQfJﬁIQSHFd?WHIfF)?rEﬁE}?W(ﬂT%gfm ATt 3-HKA,

3-AAA, PA or QA. Yet another aspect of the present invention is directed
n metabolites

the use of one or more IDO-mediated trypto ‘e
S o8 SRR £y R PR RRTIMISS B0 egiated
29P6{0H3300PTTHALI2BO5/00LT SxredboPpbiaradsiyyine iDO-entidiatendts thereof
trviptophan metabeli ivati j F :
R Tl s e g SO o o s

v A soTib A tesdeii itres ihstiaton bPREREbcHigRoceptable salt thereof
P Ormedistad YPRRIAR:HRiabalite s desivaiues theraetdtically acceptable

pharmaceutically acceptable salts thereof, either alone or as a,.
Atieman i e e e e e R

tryptophan metabolites or derivatives thereof or a pharmaceutically
BT e
Gobatswaerefbrvie] to distirelarctizve istgridelimwdemsdor the extemporaneous
preparation of sterile injectable solutions or dispersion or may be in the form of a cream or
other form suitable for topical application. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion
medium containing, for example, water, ethanol, polyol (for example, glycerol, propylene
alyeol and liquid polyethylene glycol, and the iike), suitabie 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,
chiorobutanol, 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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The pharmaceutical forms suitable for injectable use include sterile
agueous solutions (where water soluble) or dispersions and sterile
powders for the extemporaneous preparation of sterile injectable

Weolii3830¢ dispersion or may be in the form of a cream or P6tH&UfEPA01754

suitable for topical application. It must be stable under the conditions of 15
manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The
carrier can be a solvent or dispersion- Afedium containing, for example,

water, ethanol, polyol (for example, glycerol, propylene glycol and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and
vegetabteddifsintheppraiver the iditjovanibiiredimbitdosfolietdmplestyiteehicle
WRER fc@n‘fﬁﬂ&'ﬂ%}%&’sﬁ%@p@éf&?m&uﬁy AR ERANGR QT SR 8dm those

particle size in the case of dispersion and by the use of superfactants.

THENSraled e R ofiks setRl St RoSIEnSh e aFeBR elipa i ftsaibo i efable

variaussantibacterial arthantifnealaarmled eaxaNMEnparDes Sreeze-drying
chlorobutanol, phenol, sorbic acid, thimerosa).and the like. In many. cases,
(B BRALAEIE 1 THEHE ROBHIE aOE T PR, LR g

sedudeeiondecRoionged28ibsdrptlotionf dhecirfectable compositions
can be brought about by the use in the compositions of agents delaying
absorption, for example, aluminum monostearate and gelatin. Sterile
Wbetdbtesivatiogrs dicetprepsiiabbyirterisdrdwngneiebactivlyouhmpgisisarstinor

required: L] [ Vet Wi iQus.
U SO A S U S A o

srdrndanonalt chahczelminsigprieiondl Wey booBmIeLea into tablcts, or it may be
REeTARHRO0MANY R3¢ pysariemalas by dneaipeingthe datigssation, the

sterilised active ingredient into a isi.te,rile vehicle which cont%i‘g the bfasic bi
AR RSP ANEH TR A ARG S SRET MG ARES S iggE™ of gestible
esneie iaien absive, trothescesadbsteliiterpowgensifos thayre peafationmef the like.
erile injectable solutions, the preferred methods of preparati .
ST b paa TR e BN S eve
theractivg. ifdrepiertmplgs crcaddioriticde sird greparations may, of course, be varied

and may conveniently be between about 5 to about 80% of the weight of the unit. The
amount of active compound in such therapeutically useful compositions in such that a
suitable 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

ng 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 com 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 flavowring. 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, methy! and



ingredient from previously sterile-filtered solution thereof. When the active
ingredients are suitably protected they may be orally administered, for
WA %3%ith an iner'g diluent or with an assim.ilable edible %%rﬂﬁ%z%ﬁ%mvm

may be enclosed 10 in hard or soft shell gelatin capsule, or it may be
compressed into tablets, or it may be incorporated directly with the food of
the diet. For oral therapeutic administration, the active compound may be
incorporated with excipients and used in the form of ingestible tablets,
buccal tablets, troches, capsules, elixfré, suspensions, syrups, wafers, and
the like. Such compositions and preparations should contain at least 1%

by weight of active 15 campound. The.percentage of the compositi N$ of
R R o e e R PG £ R R R0 S

betvepmphotriiltosaboupBosing g dm@htmﬁ&ﬁ@mmﬂﬂ@@hmﬁﬁcaﬂy
g%@’&ﬁﬁg&gﬁﬂﬂgﬂp htherapeuticaliyyseibsemnasiiens in aushihat

suita osage will be obtained. Preferred compositions or _
prapeeninender degrroeied Bresesteimdnabasa e prapiras 4K fapaltions.

oral dosage unit form contains between about 0.1 20 g and 2000 mg of

active compound. The tablets, troches, pills, capsules and the like may .
AsbesenAss Sihsahes 48 7eten iR B W?@fﬁwﬁab‘ﬂ“es
WAsiovLRR SakelT or galaticacibie atsepudiiamicatehafophospinde; thereof,
disjntegratj nt such as cqrn starch, patato starch, alginic.acid and
t??ei%%?égégel §§ﬁ%%\d;t“§%e P r%na%lﬁé%?tf}l r%gs é[tgl}gtper S g lgvgvlgté%?éning

agent such as sucrose, lactose or saccharin may be added or a
PAVOMING,AODL AUCR ASRERRSHIIN A ACIIMREIEE RiGE. Dhnples.
favo%rlng. en 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 30 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 WO 2006/053390
PCT/AU2005/001754 -38 propylparabens as preservatives, a dye and
flavouring such as cherry or orange flavour. Of
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course, any material used in preparing any dosage unit form should be
pharmaceutically pure and substantially non-toxic in the amounts
employed. In addition, the active compound(s) may be incorporated into

wEHRiHEHYelease preparations and formulations. 5 Yet anofi§dy Hspyéefei54

the present invention relates to IDO-mediated tryptophan metabolites or
derivatives thereof or pharmaceutically acceptable salts thereof or
antagonists thereof, as hereinbefore defined, when used in the method of
the present invention. 10 The present ifdgention is further defined by the
following non-limiting examples. WO 2006/053390 PCT/AU2005/001754
-39 EXAMPLE 1 EFFECT OF TRANILAST ON ESTABLISHED
COLLAGEN-INDUCED ARTHRITESAMFAiEribls and Methods

Prepaggtiancef typerit SAiaoeITEONNS PUMAR BN OATIRISRAIRA-ED
previously described (9) and solubilised bé 10 stirring overnight at 4C in

0.1M acetic acid. Immunization of EIBBA/I mice (7-8
animals/group) were immunised i.d, at 8-12 weeks of age with 15 bovine

%I 4200 ,ug/ e), emulsified in CFA (Difco Laboratories, West
atermals ﬁ% : L ’

0seley, G%énl% INhing at 14 days after immunisation, mice were
inspected daily for signs of arthritis and treatment was initiated on day 1

@r%$gﬂ§n%?#i%e§?é‘%ﬂas approved by the local Ethical Review

Process Co y the Home Office of the United Kingdom. 20
Treatment of arthritis Tranilast was dissolved in 1% NaHCO3 by heating

Bk 2MCWRISRIRHH R Al A0SR MOMKELABY: & HiNiGRIbiiised by
assessment of arthritis
stirring overnight at 4°C in 0.1M acetic acid.

Immunization of mice

Male DBA/] mice (7-8 animals/group) were immunised 1.d. at 8-12 weeks of age with
bovine CII (200 pg/mouse), emulsified in CFA (Difco Laboratories, West Moseley, UK).
Beginning at 14 days after immunisation, mice were inspected daily for signs of arthritis
and treatment was initiated on day 1 of arthritis. This research was approved by the local

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

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.

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
maxirmal 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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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 oedema}ous
TAU2005

Wé’v&‘e]ﬂlﬁﬁoé?ﬁg\ch limb was graded, allowing a 30 maximal clinical'écore 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. WO
2006/053390 PCT/AU2005/001754 -40- Histological assessment of
arthritis At the end of the treatment pe"rﬁ?d’the mice were killed, bled and
their joints were 5 processed for histology. The first limb to show clinical
evidence of arthritis was.removed, fixed, decalcified, and embedded
before sectioning and staining with haemotoxylin and eosin. Saggital
sBowdvsonbyss esxamrtihethbyiminicroscopy in a blinded fashion and joints
were graded as follows: 0 = normal; 1 = mild synovitis without cartilage
loss or bone erosion; 2 = moderate or severe synovitis with erosions
BB OE iorRAFE K0T R EBR S RRACHIS - ok orbTagR IS AT
F}%@&%‘é@f@x’ RIS NG NoHRAL RN shetitasitg isiupiedr Rasultswdremoved,

ice with established collagen-induced, arthritis were injected )
s drtaliiian; WFTERsAlad PAIOTDECIHIBE 205 TRipIRE 4T R pors g
16:daysadoantielsiraceivrc-yahicke! Bant:dusingithisbiiediirastiipeead joints
clinical scares were assessed and paw.swelling wa; onitored usin
AP T B Sa S o T FoH o S g A oy (5t bone
depind ént fasidoatewitkedO8 spodkijid avitivinsionagrinsahspprewsid rooft
clinical score,20. (Figure 1). itiQR | j :
e S B A A R T e
ofchiget@mgalistiad@rent 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
&%@vitis, cartilage loss and bone erosion in the mice treated with
tranilast, compared to control mice.

Mice with established collagen-induced arihritis were injected intraperitoneally with
tranilast at 100, 200 or 400 mg/kg/day for a period of 10 days. Controls received vehicle
alone. During this treatment period clinical scores were assessed and paw swelling was
monitored using calipers. It was observed that tranilast reduced clinical 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 ina
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 traniiast at 200 or 400 mg/kg (Table 1).
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25 This was reflected in the significantly reduced histological scores
observed in the groups treated with tranilast at 200 or 400 mg/kg (Table
1). WO 2006/053390 PCT/AU2005/001754 -41 Table 1. Tranilast reduces
wiheohégiadengical severity of collagen-induced arthritis. TreatfEHBRR005/001754
Histological score (mean SE) P value (vs controls) Control 10 2.45 0.24
Tranilast (100 mg/kg) 7 1.64 0.35 NS Tranilast (200 mg/kg) 8 1.19 0.35 P
< 0.05 Tranilast (400 mg/kg) 7 0.57 0.20 P < 0.01 DBA/1 mice were
immunised with bovine type Il collagen4ih €omplete Freund's adjuvant 5 in
order to induce arthritis. After onset of clinical disease mice were
randomly assigned to different treatment groups and given tranilast at
TebiedoJ union weiyey/ Bwmhisplygralcnigstcohedlameatdient artigitis.

continued for 10 days after which time the mice were killed and paws

blindedrta8RfEH. 10 EXAM 3&@@%@#@%&@@%@5& value (vs controls)
IFERZ TG S :

O NY ALY S 4AMaterials and Methods B
cell purification All centrifugation werer#éerformed at 1500 rpm for 5 min.

Jerpiagid (mefsEparet for mouse $51&&-8Ring rat anti-mouse 3k
mieriibegostang/ap MACS system. B$pi@eds were removed froavtogle

?gﬁ% %rrggg%a}gg&gé?jlz \9/eeks. A sin%lgfgglz%uspension was prﬁgaor%&i by

DBA/! mice were immunised with bovine type II collagen in complete Freund’s adjuvant
in order to induce arthritis. After onset of clinical disease mice were randomly assigned to
different treatment groups and given iranilast at 100, 200 or 400 mg/kg/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 celis were prepared for mouse spleen using rat anti-mouse IgM microbeads and the
MACS system.

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

suspension was prepared by cell-sieve,



10

15

20

25

30

WO 2006/053390 PCT/AU2005/001754 -42 Red blood cells were lysed
by the addition of 5 ml red blood cell lysis buffer (Sigma) and incubation
for 5 min. 5 ml RPMI was added to the cell suspension, and following 2

W AKASIHAble cells were counted with trypan blue (Sigmaf S ASRE0HHE 34

resuspended in IMAG buffer (BD) at 90 1/10 x 106 cells, 10 pd rat anti
mouse IgM microbeads (MACS) were added per 10 x 106 cells.
Cell-bead suspension was incubated in the fridge for 15 min. 10 Mini
MACS columns (1 per - 7 x 107 cells)-Were placed in a magnet (MACS)
and washed with 0.5m1 MACS buffer by gravity flow. Columns were
washed three times with 0.5 ml IMAG buffer. 15 Columns were removed

Fedblprdprilistrolrpivnatbensiiiion s aateecibleatreddnms Pulfid fema) and

cRis wererse MR d Pashinprthreusin taeselkitien sithapiunaars@elisng 2
were cultured at 1 x 106 cells/m| jn 2 ml g mzﬁ%&ﬁ PMI with glutamine
Vi = tablerenlie arre G Eh W D INVRAR: B‘}S © 1 mM Na-Pyruvate)

for 48 h in the presence of 20 LPS (20,ug/ml), and 100-25,eig/m1

trapilast, or vehicl 0fi U (Si ).was.added ach well
R S AT VT ok o VA0 ) S g ouse
$taiheitiobeAls BVUES) fetreitidedBrel aion@® @Bigvery sensitive, but does

not allow cell-surface staining), or CD40, CD19 and BrdU (less sensitive,
but allows co-localisation). Single-staining BrdUprotocol 30 The pellet was
feell-bpehelsddans v vosrinsidharsbie therBdeforos Mt room temperature,
and washed in 2 ml PBS. WO 2006/053390 PCT/AU2005/001754 -43 Ice
cold 70% ethanol was added to the pellet (with vartexing), and incubated

Ao Meiherlremsvémigitat 100esigbmeramperibinh @Gk EMdyCS) and washed
with 0.5ml MACS buffer by gravity flow.

Columns were washed three times with 0.5 ml IMAG buffer.

Columns were removed from the magnet. 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 pg/ml), and 100-25ug/ml tranilast, or vehicle (DMSO).

20 1M BrdU (Sigma) was added to each well, and incubated overnight.

Celis were then harvested by pipetting, and stained in FACS tubes for sither 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.



5 Cells were washed twice in 2 ml PBS and pellets resuspended in 0.2 mg
pepsinin 1 ml 2N HCI (pH 1.5) (with vortexing) at room temperature for 1
h. Cells were mixed by gentle vortexing occasionally. 1 mi 0.1 M Borax
wiyagedeisebto the cell pellet, and following centrifugation ceR§ &Fa0tpEo1754
washed twice in 2 ml PBS. The pellet was resuspended in 2 ml PBS (by
vortexing) and incubated for 15 mm at room temperature, to allow all the
pepsin/borax to leach from the cells. 15 Cells were washed in 2 rnl PBS,
1% FCS, 0.1% sodium azide. 100 | medide 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. 20 4 ml PBS was added to the cells to wash. The cell pellet was

TESUSROARE Gl AQrad M&W%Wﬂﬁ?@%&@iﬁ@?&@%ﬁf@%ffm a

staining was performed on the BD' LSR Flow Cytometer. CD40, CD19
BHABRR PSRRE B o Bl CEresiRtie YesHE PRI 2 mI PBS, and
resuspended in 100 | PBS/I% FCS, 0.1% 30 sodium Azide, with 2.5 .d anti

D40-RPE (ImmunoKontact) 5 pl anti CD19-PerCP- CY5.5 (BD). .
5 ColR VRO LTEATERF Ot SBind T SO R G IRENGCI Eh A Pyt in L ml 2N
206453390 (E TtAls ZREHH0 0doth ernddrahnd B SlwdscHd dedetmikes! byllsentle
t\g) }Q’%?h angéa))ell was resuspended in 0.5 ml ice-cold 0.15M NaCl. 5 1.2

MTica cold g5 &

o ethanol was added to the tube with gentle vortexing, and
cells were incubated for 30min on ice. 2 ml PBS was added to the tube,

to wiash cefs, anddheipeliel wasdesusrended bbb K rifugation cells were

formaldehyde-PBS. Cells were incubated for 30min at room temperature.
10 washed twice in 2 mi PBS.

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

100 1l 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.

20
4 ml PBS was added to the cells to wash.

The cell pellet was resuspended in 100 ;;LI 1% formaldehyde-PBS.
25 FACS analysis of staining was performed on the BD LSR Flow Cytometet.
CD40, CD19 and BrdU staining protocol
Cells were washed twice in 2 ml PBS, and resuspended in 100 ul PBS/1% FCS, 0.1%

30 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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10 Cells were pelleted, and resuspended in 10041 PBS, 1% BSA, 0.1%
sodium azide containing 101 anti-BrdU DNAse (BD), and incubated for
30min at room temperature in the dark. 15 Cells were washed with the

WadamieRst4mi1 PBS, and resuspended in 1001 1% formalBeRdSMep8i7s

FACS analysis of staining was performed on the BD LSR Flow Cytometer.
20 CD40 Stimulation For CD40 stimulation, the cells were grown as for
LPS stimulation (in 200 | in 96 well plates) with 20 kg azide-free
anti-mouse CD40. 25 Results A study ffas performed to assess the
influence of tranilast on B cell proliferation. B cells were cultured in vitro
with LPS and 1g- 100g tranilast. Cells were cultured with BrdU, and
uptake measured by FACs analysis. LPS induced proliferation (BrdU

daheting)ins 384ea% efBatlls Jianikast iohiiieg thapioldesat@ns m! ice-cold
do e-ﬁj\gﬁ;dently (Figure 3). The maximum inhibition of proliferation
GRNA s 75%, with 100g/ml tranilast. WO 2006/053390
PCT/AU2005/001754 -45 EXAMPLE 3 [3H] DETECTION OF B CELL,

OLIFE ‘E Mate iaﬁ n I\@th ds tﬁelg rification and i
gll‘ﬁ%ﬁ&l‘% 'gé@ fg% %%%Wkﬁ éce%:tri ﬁgaetitgqr?ew‘gre Ber gr?noé%}%? %’%gr%%sfowrm
Baibatetif® Hotisnwersprepared from 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 )
2 ml PBS was added to the tube, to wash cells, and the peliet was resuspended in 1 ml 1%

formaldehyde-PBS. Cells were incubated for 30min at room temperature.

Cells were pelleted, and resuspended in 100ul PBS, 1% BSA, 0.1% sodium azide
containing 10ul anti-BrdU DNAse (BD), and incubated for 30min at room temperature in
the dark.

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 Filow Cytometer.

CD4G Stimulation

For CD40 stimulation, the cells were grown as for LPS stimulation (in 200 pl 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

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



15 was prepared by cell-sieve. Red blood cells were lysed by the addition
of 5m1 red blood cell lysis buffer (Sigma) and incubation for 5min. 5m1
RPMI was added to the cell suspension, and following 2 washes, viable
weelgsepeseounted with trypan blue (Sigma). 20 Cells were PESusprrisieet 754
in IMAG buffer (BD) at 90gl/ | Ox106 cells. 10t rat anti- mouse IgM
microbeads (MACS) were added per 1 Ox106 cells. Cell-bead suspension
was incubated in the fridge for 15min. 25 Mini MACS columns (i 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. 30 WO 2006/053390 PCT/AU2005/001754 -46
Columns were removed from the magnet. 2m1 IMAG buffer was added to
each column, and B cells were rgmowa@pgshing through the solution with
a plunger. Tritiygm-Pulsic ngh rvesting 5 Cells were cultured at
1x 106 cells/mlﬁﬁf} fﬁ%‘%ﬁ%ﬁ@ ‘E%%%%Mﬁmﬁ%cs, 1%
Pen/Strep, 50M 2-Mercaptoethanol, ImMM Na-Pyruvate) in a 96-well plate
ﬂ@étﬁﬁﬁl},ﬁax}ﬂ%@ﬁ%ﬁ@% of LPS (20g/ml), azide-free anti-CD40 monoclonal
antibody (10g/ml), or azide free F(ab')2 fragment of anti-lgM monoclonal
antibody (20g/ml) and 100 10 6.25g/ml tranilast, or vehicle (DMSO). ICi
Biditpvriding vaw addedio.each welhapg 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

Ailiesinatipamecaiad PrioRasdusingiaplat®r Smin.

B cells were prepared from 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.
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 90pV/ 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 thres times with 0.5m] IMAG buffer.
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15 sealer, and the corner cut. | Oml 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 20 The influence of tranilast

WERE@EBBbliferation in vitro was assessed using 3[H] thyndiitié U2005/001754

incorporation. B cells were activated with either LPS, anti-CD40, or

anti-IgM antibodies, and given up to 100ghnl tranilast. Cells were cultured
with 3 [H] thymidine, and uptake assessed. LPS induced a 92- (Figure 4)
and 91-fold (Figure 5) increase in thymitfine uptake in B-cells, which was
inhibited dose-dependently by tranilast. A maximum 25 inhibition of 99%

was observed with 100g/ml tranilast. Anti-CD40 antibody induced a 238-
(PR 81 d BaoTST 1%% {he BysRETedse ih(rintlse Wiptardedato each column,

desedsneRdaieitiibitiaRMasRealh ahsemMebywiniapilasiireatment,

with a maximal 97% inhibition of proliferation detected with 100g/ml

tranilast. Anti-lgM antibody induced a 60-fold increase (Figure 5) in B
Cotisymatiténatian cdiiantdsidnaitsibed anti-IgM induced 30 proliferation
dose-dependently and was effective at all doses assessed. WO

2006/053390 PCT/AU2005/001754 -47 EXAMPLE 4 EFFECT OF
TRANNHASTIAND 3-Hy DRe{YANTRE MO nE RPTR wiS TaBLiseE 0% FCS,

GERLAGED -INRPCRB ARIGRIHS 1§1M%EW%)M?§§%®%B PRYCRIPA8H in

'I(%Ee Il collagen was purified from bovine cartilage, as describe
4l

PEHECR B LBO A0 Y etridadiratined ‘Sormapadasy aptibegi Piflzea), or

by igerFRIQyETRight Ak 6f th@aeNCaeidc(ChdMhapdHS Buiern(Dfa Mo-

Tri coérg#ainin%g.z M Na%ﬁ&[% ). Tranilast was synthesised by
A‘%ﬁﬂg B L R 1384 For in vivo studies Tranilast was

dissolved at a maximum concentration of 10 mg/ml in 1% sodium
f Igabgﬁﬁ.h%}/dﬁ%%% nsg%c{&g hoaeta%lqc'ehjgg§ 1586 lg%gd g\r}e?nTg"fJIE i ere harvested
ormed. For in vitro studies Tranilast was
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. 10m! 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/ml tranilast. Cells were cultured with *[F] 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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15 dissolved in dimethyl sulphoxide (DMSO). 3-Hydroxy-anthranilic acid
(3-HAA) was purchased from Sigma (Poole, UK) and dissolved in PBS.

nggg%%}jﬁ?s%nd assessment of arthritis 20 Male DBA/I mice (§ﬁ]§ A‘%?ﬁﬁﬁmﬂi .
old) wel b ) ;

were Immunized intradermally at the base of the tail with bovine type
Il collagen (200 g) emulsified in complete Freund's adjuvant (CFA; Difco,
West Molesley, UK). Arthritis was monitored clinically using the following
scoring system: O = normal, 1 = slight swelling and/or erythema, and 2 =
pronounced oedematous swelling. EacH imb was graded, giving a
maximum score of 8 per mouse. In addition, 25 paw-swelling was

measured using calipers. Histopatﬁge%%@gjfessment of arthritis was
carried out in a blinded fashion on Ifled’haematoxylin and eosin

StaindUF REGIEIBHERG NS0T A3 b ¥ RSN T HRANILIC D TIRON
synovitis W'th%ﬁcﬁ%?@ﬁ@ﬂmﬁﬂﬁﬁﬁ’—%ﬁﬁ@‘ﬁ'mﬁ@ﬁﬁ% .

marginal erosion oint architecture maintained; 3, severe synovitis and
erosion with WO 2006/053390 PCT/A132005/001754 -48 loss of normal

IMRtasch iR gl dds research was approved by the local ethical review
process committee and by the Home Office of Great Britain. Serum

anti-collagen antibody levels 5 ELISA plates (Nune, Uxbridge, UK) were
calgshwith 2 pg/ml of bovine Cll dissolved overnight in Tris Buffer (0.05

M Tris, containing 0.2 M NacCl, pH 7.4) blocked with 2% bovine serum

albumin (BSA) and then incubated with serial dilutions of test sera. A

rEfprcii colbampiesvasiinaided boveechiplags, Bolasdriotd| [ElidgGIRO. 2004,

| tect e ) . i _ 7
B R b SR EP i st aid

A8 wdsi ko () 2 BT eRIRNG & LMl reEhoRb e aslngmal

YRR Hedes, WeIS BAIPRE-NAMm TN S ITRETRS ANFhePRITALMIC hilast was

eiitsesg)ril\?ég/ gtl)a/f maximum concentration of 10 mg/ml in 1% sodium bicarbonate by heating
for 1h at 70°C. Upon cooling, an emulsion was formed. For in vitro studies Tranilast was
dissolved in dimethy! sulphoxide (DMSO). 3-Hydroxy-anthranilic acid (3-HAA) was

purchased from Sigma (Poole, UX) and dissolved in PBS.
Induction and assessment of arthritis

Male DBA/1 mice (8-12 weeks old) were immunized intradermalty at the base of the tail
with bovine type II collagen (200 ng) emulsified in complete Freund's adjuvant (CEA;
Difeo, 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-gwelling 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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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
WHI30868588Mine (1% w/v), penicillin (100 U/ml) and streptoRfycitgteio7s4

g/ml) in the presence or absence of type Il collagen (50 g/ml). 20 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 $&rum albumin (2% w/v), and then
incubated with LNC culture supernatants (neat) overnight at 4C. After

washing, bound cytokines were detected using biotinylated detect .
Seraiisd drerznod jotaheiahgiastinge TS TgEmerh e #siprg Yasowritsoncemisitishrsview

ofdba.epnrantiate aPreeRMiga oking ankihe;goncentrations of

cytokines present in culture supernatants were estimated by reference to
the standard curve. B and T cell Purification and proliferation 30 A single

selksyspensirewasREeRAIekFom spleen by mincing through a cell
strainer, and erythrocytes were lysed using an ammonium chloride

solution (Sigma, St Louis, MO, WO 2006/053390 PCT/AU2005/001754
9 133 Al aBsoplime@rebpidgitVay) eriebedddyvl girtoantil i ghMbMAC 8II dissolved

icrobead T, itively . j -CDA MACS .
B e B SN MR
goidetinesttMiltenyinERI4s 2BbfyischGhatidacth GoibhyloR witgsyasa. A

A i i >9009 19+ 0
A e AT R ol s
sisgeed by anpabeiéromto STNER plzatdd nn st rerupo A @ tefid wdieG2a,
simuried withralbGRECoperralana) aatihod(t8gimk By, and T cells

were stimulated with 5g/ml plate-bound anti-CD3 (BD), 5g/ml soluble
anti-CD28 (BD). Tranilast, 3-HAA, or vehicle (DMSO) were incubated at
congantratippelstaigshwith the cultures. 48 hours after stimulation, 1001 10
culture medium was collected, and cells were pulsed with 1 Ci 3H

thymidine per well for 18h. Cells were then harvested and plates
asgesselyforincdmporationcBat rasshynilast-treated and confrol 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, TNFq and IL-10) were measured after 72 h. by ELISA, In
brief, 6 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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performed on a minimum of 3 occasions. Data shown is of one
representative experiment, and is expressed as mean +/- SD of triplicate
in culture. IFN-y, IL-10 and IL-5 levels was assessed in the culture

wmeditiPi3YELISA, as above. 15 Statistical Analysis Group PA8ahg (s 1754

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

Multiple Comparisons test, where appropriate. 20 Results Tranilast

inhibits development of collagen-induced arthritis 25 In order to assess its
anti-arthritic potential, Tranilast was injegted into DBAII mice (200

mg/kg/day) from the day of immunisation with type Il collagen in CFA. By

day 28, 5 of 7 (71%) vehicle treated mice had developed arthritis of

fiBder tesdiswerity clifiicdy sodrbe? 1808 gemilsigMM AP )icrobeads, and T cells

R e T SRR e,

3ocetiiagén hyororigapsrseiddirrrdMilisniidateldoriieasipypGladbach,

%ﬁ@ﬁ/ﬁ??ﬁ&ﬂ? 48200 RA .y RO LFRD ST e dHE eI TRE BEVENTY-Of T cell
|

established arthritis The ability of Traniast to treat established CIA was

e CRAER s ers HSEadAA Xy P PR R IR podicRl M ofs above,
Glinicak ashsiisihelayathah adilltitisafes st B ahsenesiHRicRmEiath anti-CD40

doml igned to_diff t t d gi Tranilast . (100
RS, S S Ao g KA} o CBHIORHoHtE SUgp pite-bound
daﬁimﬁé_?ﬁ_)@ﬂh by sbpardde mtbé)ﬁm% Ui B)7 'Emidasle;?_»eﬁdeﬂntmechmle IS O)
Q&t}% FL&&BQ’!@%C&I@(%% Rz 5’%@5'@&%\@3 %\%\?f?ée\réée%ggéﬂgsea&er stimulation, 100pl

cli
Tranilast-treated mice (Figure 6). Significan tween

TranastePEatew e lbsinro pdicelivBiseandsedeu trdmCi 5 Sumidinepengell for
aisiedirainentperiad fdar 1 QRsdaxd & the Rice e ke d @R was

the first paw to show ) _ _ )
performed on a minimum of 3 occasions. Data shown is of one representative experiment,

and is expressed as mean +/- SD of triplicate in culture. IFN-~y, IL-10 and IL-5 levels was
assessed in the culture medium by ELISA, as above.

Statistical 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 I of 7 (14%) Tranilast-treated mice had developed mild arthritis (clinical
score 1). Analysis of the sera of treated and conirol mice revealed no change in anti-

collagen IgG1 or IgG2a levels in Tranilast-treated mice.
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clinical evidence of arthritis was processed for histology. Joints were
examined blindly for severity of inflammation and joint erosion. Again, a

clear dose-dependent reduction in histological severity of arthritis was
WEBEHIBHIM Tranilast-treated mice (Figure 6). 15 Sera fromPéditrot’arge17s4
treated mice were analysed for levels of anti-type Il collagen 1gGI and

IgG2a but no differences were observed between any of the groups. Sera
were also analysed for IL-10 production and a dose-dependent increase
in circulating IL-10 levels was detectedfollowing treatment with Tranilast
(Figure 7). 20 At the end of the experiment draining (inguinal) LNC from
control and treated mice were cultured for 72h in the presence or
AbsEties srugse Mecwateni e/ ished wiBrdisduction was measured by
ELISA. IFNy production was found to be significantly reduced in the mice
%‘\}/ﬁn Tranilast at 400 mg/mous e%ure 8). Howe[}{e%on restimulation

2R QL BT EI R GoyStRSLRiSHe MotesTmmmaREmised with

iyeicHttaidhat thERAlliha23 HT&i’EMIartbrtﬁs{XhEdlép atigenteis was first

%QQIU\L% on.returned to no maqslsgng h&{fr:rm st ha%intbergﬁ rsemgved fr xi\ dast
he Sys (ﬁ_%spro & o §Ibna Gl gy reatmant o

I@ @‘Iﬁag’ﬁk@ﬁm@@@m&&w I@%M@M@Wtﬂeﬂﬂm&vﬁmﬁhﬁ day period.
ablg L0 @gmgtgslsatﬁ@ > Rfliseasearaang 'Egostﬁ’cﬂ%ﬁl'gc%%y End paw-

|mmed| ately a er cessation of treatment? Hence, a group of arthritic mice

slingarscrhsryubip theo Ty ssbirastedimionitRigweniiashiguiicant differences
2ORRIOPI NN BEIAMLRRR/OR A S celetd 0850 8rday ik 9 uriShe end of the

Treatment was then_stopped and mice were monltored for a further 7
gy mﬁéf’ﬂ%’d@ﬁ%%&ﬂ&ﬁ%m%&mﬁ&ﬂ e Gstemty o shny

T&l&}i&%@ﬂﬁi@ﬂ&@@f mehaﬁstfﬁ@imeMaﬁﬁtﬁmd dineslayd examined blindly for
exacerb of art r|t|s bserved,from da lthough the severity .

5Fa ‘ih}”msl&. Feac \%%ﬁ‘ gf)ﬁ’t‘h"éi%%n*’%*r%ﬁ% group ranéf A
ﬁl&@ﬂqgttoéﬂfewaemy il vithoifiovinvebtigeitd poleatiddsnclianisics Gfigure 6).
anti-inflammatory actions of Tranilast, anti

Sera from control and freated mice were analysed for levels of anti-type II collagen IgGl
and Ig(i2a but no differences were observed between any of the groups. Sera were also
analysed for IL-10 production and a dose-dependent increase 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 1l 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 §). 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 iramediately 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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10 proliferative action of Tranilast at therapeutic concentrations was
compared with its natural analogue, 3-HAA against both B and T cells
(Figure 10). Activation of purified B (Figure | OA) and T (Figure | OB) cells

w@astiiag®d by anti-CD40, and anti-CD3/CD28 respectiveRf HAH2005/601754

proliferation was assessed by 3H-thymidine incorporation. Both Tranilast
and 3-HAA dose-dependently inhibited B and T cell proliferation. The IC50
was calculated 15 for each drug. The IC50 of Tranilast and 3-HAA for
inhibition of B cell proliferation was 73.99M and 64.66M respectively.
However, the IC50 for inhibition of T cell proliferation was 27.99M for
Tranilast, and 100.12M for 3-HAA. Both Tranilast and 3-HAA therapy

(62 migpefidgn(igec e driathsnprogubtio stypd calsniitigured O@)idred for a

i ) oo i ion (Eioure.
T s e L0 0
Tieaiest PeE GO IR AgainsAbr Hh SeRBplsm sty 3-FrRperEatianm agsitis was

INHRAH @M QAN T ERHE Gk AHRNMANT RO BRARYGHOMnirol
BY 25 TRANILAST Earlier examples show that tranilast has a potent

anti¥Broliferative effect on B cells stimulated in vitro with
lipopolysaccharide, anti-CD40 mAb or anti-lgM antibody. The question

S therefgégf%dﬁre%szeg ?Zw% %E)fé?lhe}her.tra ilast would inhibit antibody

R e U R &refore B useful in the treatment of

autoimmune diseases in which WO 2006/053390 PCT/AU2005/001754
- 8%‘&9&5’%%%@9%% %?e‘éh%g%, bl o fﬁﬁﬁ?ﬁl@a&‘&“&&%{?&d&ﬁ‘%ﬂ%@ anti-
rave's disease, Hashimoto's thyroiditis, Sjogren’s syndrome and ~

syrelidmnsivgrpesierpth Ervrilas s thineneiil s VIeioss 3vas cempaecH Bt tts natural
MIGRELO Weeks LRSI WHAIR inay @Q%QF[%@P@U}P@%&UX@H QPCb!uliﬁ\é'&fB (Figure

100 g bovine type 1l collagen, dissolved in 0.05M Tris/0.2M NaCl, pH 7.4).

Tihhand 4R igure 10B) cells was induced by anti-CD40, and anti-CD3/CD28
respectively, and proliferation was assessed by “H-thymidine incorporation. Both Tranilast
and 3-HAA dose-dependently inhibited B and T cell proliferation. The ICs, was calculated
for each drug. The ICsp of Tranilast and 3-HAA for inhibition of B cell proliferation was
73.09uM and 64.66pM respectively. However, the ICs, for inhibition of T cell
proliferation was 27.99uM for Tranilast, and 100.12puM 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 anii-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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dissolved in 1% sodium bicarbonate (10 mg/ml) by heating for Ih at 70C.
Upon cooling, an emulsion was formed. Tranilast was administered

i %qgggbeally for three weeks 10 (starting on day 1) at a gesg, 8530901734
g/kg, every 2-3 days. Controls received vehicle alone. There were six

mice per group. On day 28 mice were bled and serum levels of anti-type Il
collagen IgGl and IgG2a were measured by ELISA, as follows: 15 1.
Polystyrene microtitre plates (Immulon 2, Dynatech Laboratories) were
coated with DEAF-purified bovine type-IT collagen, dissolved in 0.2M
NaC1/0.05M Tris, pH 7.4 (5 g/ml), overnight at 4C. 20 2. The plates were

\g@@gﬁgmﬁg% -buffered.saline (P dwith. BSA in
PBS (2% Wiv) fgrﬂlﬂ[i%?tygo%;f%tgrﬁ%%%aéta%%ép&i?e%@gﬁl r%?tﬁeﬁ geae
dbHtiinmig sTthiaeiive. B o598 vANdREsapd Mistenzieriaysdiftiteengtosus.
PBS/Tween, added to the plates and incubated for 2 h at room
temperature. 25 4. After washing in PBS/Tween, bound IgG was detected
BUariaacng JEtbafti-mouse 19GI or anti-mouse IgG2a-HRP conjugate
(1/1000) for 2 hat room temperature. 5. Develop colour reaction using

B trate. Stop reaction with.4.5N H2SO4 30 6. The plates were ,
e S o e Bl e S S BdA  on Gy 1 with
RET 4 b20056/594 Thebl HaBnRbswite:Ome) iidvsErfsdn2 i dleChtpdl GrouPranilast was

' ' F of. 5.anti- .
Sl 19 S RO TRD B R by BB o AU PO, Vpgn cootng
Praiakterewes dogressh Trendass wradaLin B s ediotieg)bniepdeifiovecks
latasmanticrgies.sversso et detertpd, Qriical densities And&RADOIA LGS alone.

for individual mice are shown in
here were six mice per group.

On day 28 mice were bled and serum levels of anti-type II collagen IgG1 and IgG2a were
measured by ELISA, as follows:

1. Polystyrene microtitre plates (immulon 2, Dynatech Laboratories) were coated with

DEAE-purified bovine type II collagen, dissolved in 0.2M NaCl/0.05M Tris, pH 7.4 (5
pg/ml), overnight at 40C.

2. The piates 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
1gG1 or anti-mouse IgG2a-HRP conjugate (1/1000) for 2 h at room temperature.

3. Develop colour reaction using TMB subsirate. Stop reaction with 4,5N H,SO4

6. The plates were read at 450 nm on a microtitre plate reader.
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Table 2. 10 Table 2. Levels of anti-type Il collagen IgGl in mice treated
with tranilast versus controls. Mouse Treatment OD450 (dilution 1/100)

W g{[%éé%géggocal) 1 Control 0.21 100 2 Control 0.12 ' 100 3@&}1@[’%&]&1754

rol 0.95 400 5 Control 0.66 400 6 Tranilast 0.07
Tranilast 0.06 <1/50 28 Tranilast 0.31 150 9 | Tranilast 0.08 i <50 10
Tranilast 0.06 i <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 sp‘e@ffcally described. It is to be
understood 15 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,
mekuigially or collectively, and any and all combinations of any two or
more of said steps or features. WO 2006/053390 PCT/A132005/001754
-54- BIBLIOGRAPHY Ahmad et al., Am. J. Hematol. 2004; 77(2): 171-176
Mioashoss ey dliacnsel Arors Kedkiorios e sutrtdeoxldmeikled. Levels of
Qlﬂflt\}pelﬁl%ﬁQ%eMI Nih@eYe sYWRt0RARS i hr getiRVARNEL SRRl eersus the
contribution of ce%ls to the progress  of insulitis and the develgpment of

diembisss tistrsrernede e flamcl himanipstinGplagen-speciiic eG2a antibodies

were not detected. Optical densities and endpoint titres for individual mice are shown in
Table 2.

Table 2. Levels of anti-type II collagen IgG1 in mice treated with tranilast versus controls.

Mouse Treatment ODysp {dilution 1/100} Titre (reciprocal)
1 Control 0.21 100 |
2 Control 0.12- 100

3 Control 0.14 50

4 Control 0.95 400

5 Control 0.66 400

6 Tranilast 0.67 <50

7 Tranilast 0.06 <1/50

8 Tranilast 0.31 150

S Tranilast 0.08 <50

10 Tranilast 0.06 <50

11 Tranilast 0.08 <50

Those skilied 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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FOLLOWS: 1 The use of one or more IDO- mediated tryptophan
WIS or derivatives thereof or pharmaceutically acceftaBtE2851a01754
thereof, in the manufacture of a medicament for downregulating B cell
functioning in a mammal, wherein the IDO-mediated tryptophan,
metabolite or derivative thereof or salt thereof is compound of formula a
R2 wherein each of R' and R? indeperfdently selected from a hydrogen
atom or a Cr C4 alkyl group, R3 and R4 are each hydrogen atoms or
together form another chemical bond, each X is independently selected

faneanaydrdef grond- éh&@@éﬁfﬁmﬂl%@h@w@mﬁ@scﬁﬁwwm Ther.

Q@gpsg‘é{yﬂeg tymgg groups are alkyl or alkoxy groups, they may be
connected together to form a ring and n is an integer from | to 3 or a

pharmaceutically acceptable salt thereof. 2. The use according to claim 1,
WHeeaimtHe 1D Waiediate dRityiophdhempyanslitatommeunmeativerdresrebfospects for

SATROURLISIUAN 0 WDSIS 20 Py defined inclaim

4"3. The usé according to claim 2 wherein the compound of formula
(II) is selected from: 2- [[3-(2-methylphenyl)- 1 -oxo0-2-
kel amidalizenzbieaci QOE- {31 33rABHYABAENYI)- 1 - 0x0-2-propenyl]
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-OX0-2- propeny)amlno benzoic acid;
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2-[[3-(2-ethylphenyl)- 1 -oxo-2-propenyllamino]benzoic acid,;
2-[[3-(3-ethylphenyl)- | -oxo-2-propenyl] amino]benzoic acid,;
2-[[3-(4-ethylphenyl)- | -oxo-2- propenyllamino]benzoic acid;
WL 953 by Iphenyl)- 1 -oxo-2-propenyllamino]benzoic acifs T/AU2005/001754

2-[[3-(3-propylphenyl)- I -oxo-2-propenyllamino]benzoic acid;
2-[[3-(4-propylphenyl)- 1 -oxo-2-propenyllamino]benzoic acid;
2-[[3-(2-hydroxyphenyl)- 1 -oxo-2-propenyllamino]benzoic acid;
2-[[3-(3-hydroxyphenyl)- 1 -oxo-2-propert]amino]benzoic acid;
2-[[3-(4- hydroxyphenyl) 1 -oxo-2-propenyllamino]benzoic acid;
2-[[3-(2-chlorophenyl)- 1 -oxo- 2 -propenyllamino] benzoic acid;
ZH3 qBabnitraisheaARos:- é?g//?]amino]benzoic acid;
2-[[3-(4- chlorophenyl) 1 -oxo- 2 propenyllamino]benzoic acid,

?ﬁ% ? OEEO‘% enxlg, ITnéQ % @r%%?%a@m% e%%?u(s:tgz%% release from mouse

uorop enyl "1 - oxo-2-propenylJaminobenzoic aci

2001 cal iy hesophiis dspapropbraplisnavidissivasiveadter; J.
TRk emRRhENYs 15@xa33-gropenyllamino]benzoic acid;

2-[[3-(3-bromophenyl)- 1 -oxo-2-propenylJamino]benzoic acid;
2-[[3-(4-bromophenyl)- 1 -oxo-2- propenyl]lamino]benzoic acid;
2§34 23 iethilgdheR(l}) 1 38&D-P propenyllamino]benzoic acid;
2-[[3-(3,4-dimethoxyphenyl)- 1 -ox0-2- propenyllamino]benzoic acid;
2-[[3-(2,4-dimethoxyphenyl)- | -ox0-2- propenyllamino]benzoic acid;
2-[[3-(2,3- dimethylphenyl)- 1 -ox0-2- propenyl]lamino]benzoic acid,
2-[[3-(3,4-dimethylphenyl)- 1 -ox0-2- propenyllamino]benzoic acid;
2-[[3-(2,4-dimethylphenyl)- 1 -ox0-2- propenyllamino]benzoic acid;
2-[[3-(2,3-diethoxyphenyl)- | -oxo0-2- propenyllamino]benzoic acid;
2-[[3-(3,4-diethoxyphenyl)- 1 -ox0-2- propenyllamino]benzoic acid,
2-[[3-(2,4-diethoxyphenyl)- 1 -oxo-2- propenyl]amino]benzoic acid;



2-[[3-(2,3-dipropoxyphenyl)- 1 -oxo-2- propenyllamino]benzoic acid;
2-[[3-(3,4-dipropoxyphenyl)- | -oxo-2- propenyllamino]benzoic acid; 65
2-[[3-(2,4-dipropoxyphenyl)- 1 -oxo-%-3propenyl]amino]benzoic acid;
2-[[3-(2,3-diethylphenyl)- 1 -oxo0-2- propenyllamino]benzoic acid;
2-[[3-(3,4-diethylphenyl)- 1 -oxo0-2- propenyllamino]benzoic acid;

THE [BAMSdistpRenylE INGEDF 2K ¥opRB A mdid]hsvigoic acid;
2-[[3-(2,3-dipropylphenyl)- 1 -oxo-2- propenyllamino]benzoic acid,;
2-[[3-(3,4-dipropylphenyl)- 1 -oxo-2- propenyllJamino]benzoic acid;

L 2-[[3 (e asdipfopy|phensd LDO-ored Riqspetaphantirtlbelies ier deidvatives thereof

2-[[3 2imethevi3nneiynbevlls heRxe-i3-MopsRyHmBbeRzalc.acid: for
2- [[3 ( methoxy -4- methy§ﬂﬁ nyl)- 1 -oxo- 2-propenyl]lamino]benzoic acid;

2- ([P HREHBHGE 3 Bn SEY IBREHYTING. Bk ZBRBIENyITARTHoIBEn ot Beshted
2-[[3riBiopathoxedbdstiethy|pheryye thoxa &-pibpkayiaminaliyensdiciabiciuia
2-[[3+(2-methoxy-3-chlorophenyl)- | -oxo- 2-propenyllamino]benzoic acid;

2- [[3( 3-methoxy-4-chlorophenyl)- | -oxo- 2- propenylJamino]benzoic acid;
2-[[3-(2-methoxy-3 - chlorophenyl)- 1 - oxo-2-prgpenyljamino]benzoic

aC|d 2- [[3 (2 methoxy -4- ci@rophem/l) 1 -0y~ -penyl]amlno]benzmc

-

2-[[3-(3,4-trirfes

2-[[3-(2,3- trlmethylenephenyl) -0XO0- 2 propenyl]amino]benzoic acid
2-[[3-(3,4- methylenedloxypheny) -1 -oxo-2-propenyllamino]benzoic acid;

and 2-[[3-(3,4-ethylenedioxyphenyl)- 1 -oxo-2-propenyllamino]benzoic
acidwhertheuserbRtardbgHieptaim®y wheralfrthecompermaat forndlHac, alkyl

(1) i%roup, 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;- C, group a
C4 alkoxy 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.

2, The use according to claim 1, wherein the IDO-mediated tryptophan metabolite or

derivative thereof is a compound of formula (1l):

wherein X and n are as defined in claim 1



2-[[3-(3,4-dimethoxyphenyl)- 1 -oxo-2-propenylJamino]benzoic acid
(Tranilast). 5. The use according to any one of claims 1-4, wherein said B
cell functioning is B cell proliferation6§. The use according to any one of
claims 1-4 wherein said B cell functioning is antibody production. 66 7.
The use of one or more IDO-mediated tryptophan metabolites or
. derivitives: therebhptophiamiavhaticallicacogptals @Sl thefébfsise tbmed from:
manufacture of a medicament for treating and/or prophylaxis of a
condition characterized by aberrant or unwanted B cell functioning in a

mamnEB{eHaedinipRenbOLnisgidiaaope B pmae e itédor derivative
therenfiis.acaspapisypf farexela-gisgealm avherpineachcaf;R' and R2

independently selected from a hydrogen atom or.a Cj- C4. alkyl group, R’
and R4 ré‘léé%tﬂ)ﬁé&?&)é% é%?ﬁé’%rr o] ag}l?gﬁrbﬁnaznbctﬁg#?:hemical bond,
eac.mxﬁﬂh@éy@nﬂayﬁﬂyb@m&wﬁmwémmh%@igatpi,da halogen atom,
a Cj'ﬁf?%?é‘éﬂ%ﬁhgn}ﬁ"] @W-H&%Byﬁ%ﬂ%ﬁb%% grgups are alkyl or

alkoxy gr ey may be connected together to form a ring and n is an
integert fdfhethtdrBesy b- gharracainpeahiiaieelbeart 2ifthereof and

wherginsaidifPynediatedsrypiopbammetabelites:ok gegivatives thereof
o DAl el sl Lot R e dered o
ime sufficient to nregulation B céll functioning..
8. Th[{isétapopytiinentd) claimor wirepeny fam iD(bamediaed: tryptophan
T 6 SR P s gL N oCoan
- 2-[[3-(3-hydroxyphenyl}- 1 -oxo-2-propenyljamino fbenzoic acid;
2-[[3-(4-hydroxyphenyl)- 1 -oxo-2-propenyijamino]benzoic acid;
2-{[3-(2-chlorophenyl)- 1 -oxo-2-propenyl]amine] benzoic acid;
2-[{3-(3-chlorophenyl)~ 1 ~oxo-2-propenyljamino}benzoic acid;
2-[[3-(4-chiorophenyl)- I ~ox0-2- propenyl]amind]benzoic acid;
2-[[3-(2-fluorophenyl)~ 1 -ox0-2- propenyl]aminolbenzoic acid;
2-[[3~(3-fluorophenyl)- 1 - oxo-2-propenyljamino]benzoic acid;
2-[[3-(4-fluorophenyl) - 1 -oxo-2-propenyl]amino}benzoic acid;
2-[[3-(2-bromophenyl)- 1 -oxo-2-propenyl]aminc]benzoic acid;
2-[[3-(3-bromophenyl)- 1 -oxo-2-propenyljamino]benzoic acid, |
2-{[3-(4-bromophenyl}- 1 -oxo-2- propenyl]amino]benzoic acid;
2-[[3-(2,3-dimethoxyphenyl)- 1 -oxo-2- propenyllamino]benzoic acid;
2-[[3~(3,4-dimethoxyphenyl)- 1 -oxo-2- propenyljamino]benzoic acid;
2-[{3+(2,4~-dimethoxyphenyl)- 1 -ox0-2- propenyljamino]benzoic acid;
2-[[3+(2,3- dimethylphenyl)- 1 -0x0-2- propenyl]aminojbenzoic acid;
2-[[3-(3,4-dimethylphenyl)- 1 -oxo-2- propenyi]amino]benzoic acid;
2-[[3+(2,4-dimethylphenyi)~ 1 -oxo-2- propenyl]amino]benzoic acid,
2-1[3-(2,3-diethoxyphenyl)- 1 ~ox0-2- propenyl]amino]benzoic acid;
2~[[3;(3,4-dietho§;ypheny1)— 1 -ox0-2~ propenyljaminoibenzoic acid;
2-[[3~(2,4-diethoxyphenyl)- 1 -ox0-2~ propenyilamino]benzoic acid;
2-[]3-(2,3-dipropoxyphenyl)- 1 -ox0-2- propenyl]aminojbenzoic acid;
2-[[3-(3,4-dipropoxyphenyl)- 1 -oxo-2- propenyljamino]benzoic acid;



9. The' use according to claim 8 wherein the compound of formula (Il) is
selected from: 2- [[3-(2-methylphenyl)- 1 -oxo-2- propenyllamino]benzoic
acid; 2- [[3-(3-methylphenyl)- 1 - oxo-2-propenyl] amino]benzoic acid; 2-
[[3-(4-methy(phenyl)- 1 -oxo-2-propefylJamino]benzoic acid;

2-[[3-(2- ethylphenyl) 1 -oxo-2- propenyl]amino]benzoic acid,

Ay R M I D S R
2- [[32(%&bpﬂmﬁ@dybenyl)okoozoﬁop@rmﬁ&qmm@é%@ aeié;

2-[[35( 30{9@y&@é@gﬂgﬁen%nmo%opzoa%xﬂﬁ@mmg&@&a&@
2- [[3 ( grL:ropylphenyl) -0X0-2-propenyllaminolbenzoic aci

2- [ (At RS PRGN oS8 2 2p OB HEMIAB SRSt A,
2 [3@hymoxyphstylndl ka2 ropepsiidininolfisnzoic ati

2-[[35( oxyphenyl)- 1-0x0-2-propen nzoic
I D A o U RBEA 30l

2- [[@(H%Eﬁdr@ﬂﬁémﬂlghfmﬂkolZoﬁm%éﬁyﬂﬁmlmb@&wid

2- [[Bz(gg; OFRRRYV)- I&emehzn}nym%m %a&mgamm acid;

2- [[3 ( uorophenyl) -0X0-2- propenyllamino]benzoic acid

2-[[3HENorBSHERY I T ey BIS2 Ho feity Harnm BB ZERngegrzote acid:

> %%g?gﬂg*meh@‘WB)ﬂﬁfh@m@sﬂIOD%m] AnminpleNzaindbitzoic acid;
heny, open

2-[[3- (é‘ % omo rrreth )%%f F?llé)peeny aml%r(?]‘%)‘? O%Jé‘i:lé c?ﬂzow acid;

2- [[326530@1@@?51@%33)0@0@26@%@p@ﬁyl?ammméﬁlz@ir@]éémow acid;

2-[[3(7Brdlimethax 2spropenylaminalbenEgisacid;
2- [[37(§[ %Igl%ethoxgmaﬁ%%%nﬁé%ogopgﬁyi]?rg|%g%ben20|c acid; ¢

2- [[32( QimetRypnekgPRests-2- B%‘Sr%ﬁ?i}&ﬁ%ﬂ@}ﬁ&ﬂ%%%ﬂ“
2-{[348 (imsloyiphenoshcox- 2~ papbayjsmiflolsenyiaic.acidid
2_[[3Q€ﬁﬁal %ﬁ‘é&@ %egy&‘oxypgenyg Pmc&onlyllp o&gm%%ﬁb%%&%ic acid;

2-1[3-(3-methoxy-4-hydroxyphenyl)- 1 -oxo-2-propenyllaminolbenzoic acid;

2-[[3-(2-methoxy-3-hydroxyphenyl)- 1 -oxo-2-propenyljaminofbenzoic acid;
2-[[3~(2-methoxy-4-hydroxyphenyl)- 1 -ox0-2- propenyl]aminojbenzoic acid;
2-[[3-(3,4-trimethylenephenyl)- 1 -oxo-2-propenyljamino]benzoic acid;
2-[[3~(2,3-trimethylenephenyl)- 1 —oxo-z-propen};i]amino}benzoic acid;
2-[[3-(3,4-methylenedioxyphenyl)- 1 -oxo-2-propenyi}amino]benzoic acid; and
2-{[3-(3,4~ethylenedioxyphenyl)- 1 -oxo-2-propenyljamine jbenzoic acid.

The use according to claim 2, wherein the compound of formula (II) is

2-[[3-(3,4-dimethoxyphenyl)- 1 -oxo-2-propenyljamino]benzoic acid (Tranilast).

The use according to any one of claims 1-4 , wherein said B cell functioning ié B cell

proliferation.

The use according to any one of claims 1-4 wherein said B cell functioning is

antibody production.



68 2-[[3-(2,4-dimethylphenyl)- 1 -ox0-2- propenyl]amino]benzoic acid,;
2-[[3-(2,3-diethoxyphenyl)- 1 -ox0-2- propenyllamino]benzoic acid,
2-[[3-(3,4-diethoxyphenyl)- 1 -oxo-2- propenyllamino]benzoic acid;
2-[[3-(2,4-diethoxyphenyl)- 1. -ox0-2épropenyllamino]benzoic acid;
2-[[3-(2,3-dipropoxyphenyl)- 1 -oxo-2- propenyllamino]benzoic acid
2-[[3:(3,4-dipropox hen - [laminalbenzaic. a

" 2-[[3- (2 & 8&8% %ggfl%% Oimeox%gg %;%glﬁ%l artﬁ%)ng BNZOIC AC V ' thereof or

2. [[Mmam@mhgdﬂmmpsnyable%%éiﬁﬂmﬁpé@w@mﬁﬁ@mé ﬁfer@%rament for treating

2-[[Br34-Qisivihienyd-1 cien RIRRRRYIIRAMING|BRAZAIC aCidiwanted B cell

2- [[%%4 dlet Iphen%xlg1 1 -oxo-2- propenyl]lamino]benzoic acid;

2-[ b% ) 1 -ox0-2- propenyilamino]benzoic acid,;

2-[[mmrmmmmmwedmmpzarpmmvmamid@?bewifmthem@iﬂ%s & compound

2-[[331(gaéﬂgjgfgpylphenyl)- 1 -oxo-2- propenyllamino]benzoic acid;

2-[[3-(2-methoXxy-3- methylphenyl)- | -oxo- 2-propenylJamino]benzoic acid;

2-[[3-(3 -methoxy-4-methylphenyl)- 1 -oxo- 2-propenyllamino]benzoic acid;

2-[[3-(2- methoxy -3-methylphg nyI) 01 -0X0- -enyl]amlno]benzmc acid;

: { bnylJamino]benzoic acid;

2-[[3-(2-methoxy-3- h e .-oxo 2=propeényllaminolbenzoic acid;
Z-chicn i)- N0 amlno]ben20|c acid;

/1)- 1 - oxo-2- propenyl]ammo]benzmc

acid; 2-[[3-(2- QXS henyl)- 1 - oxo-2-propenylJamino]benzoic

acid; 2-[[3-(2- éthoxy 3 -hydroxyphenyl)- 1 - oxo-2-

propenyllamino]benzoic acid; 2-[[3-(3-methoxy-4-hydroxyphenyl)- 1

-0X0-2- propenyl]amino]benzm cid; 2-[[3-(2-methoxy-3-hydroxyphenyl)-

1 -oxo-2- propenyl]amlno]benzo acid;

2-[[3u{RmiR thok PR oGy pEerprently sriscrddrepenidRapoEn 6. Cr Co

acidydilB3o(3, Rimetvienenheybled s0xa- 3 psgpemijaminejie BEgitcal bond,

aCIdéach X is independently selected from a hydroxyl group, a halogen atom, a C;- C4 group

a Cj- Cy alkoxy group, or when two X groups are atkyl 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 and wherein said IDO-mediated tryptophan metabolites or
derivatives thereof or pharmaceutically acceptable‘ saits thereof is to be administered for a

time and under conditions sufficient to downregulation B cell functioning..

The use according to claim 7 wherein the IDO-mediated tryptophan metabolite or

derivative thereof is a compound of formula (I}

wherein X and n are as defined in claim 7.



2-[[3-(2,3-trimethylenephenyl)- 1 -oxo-2-propenyllamino]benzoic acid;
2-[[3-(3,4-methylenedioxyphenyl)- | -oxo-2-propenyllamino]benzoic acid,
and 2-[[3-(3,4-ethylenedioxyphenyl)z-1 -oxo-2-propenyllamino]benzoic
acid. 69 10. The use according to claim 8 wherein the compound of
formula (I1) is 2-[[3-(3,4 dimethoxyphenyl)- 1
-0x0-2-propenyllamino]benzoie acid (Tranilast). 11. The use according to

. any ?ﬁleeu% g&@%%'t%%fﬁ’ﬂ?ﬁ%é@ig tﬁe%%gm AgASLB @?Jlis selected from:

proliferation. 12. The use according to any one of claims 7-10 wherein
said B cell functioning is antibody production. 13. The use according to

claimsifilordRwBRESIN SAIGGoDdifioRif dahatiitenzvinacidondition. 14.

The cording to claim 13 wherein said autoimmune copndition is
rheuirjhiféd B ¥i%§?%§l”t%’em§%12'r%r§%?n§js énnlﬂ%j%ngalscé?%amatosus,
Crol?n'§ Hidensby{miapimatorp-Baweicdidéasuoipperpdiabdtes, psoriasis,
Sjogens sYRaiomE, Faves, JisRase, AHRIBRUREthaidits, systemic
sclerosis, chronic immune thrombocytgpenic s)urpu_ra, autoimmune

haermoltie sy dutoRPnRE PEBR: e RS Ener s
granuipmatesisipeels roplulisin- dispase jassasiaieebwitbidndolent

lym idiopathic membranpus neuropathy, type. il mixed
cryopé}gglﬁ" 58?5%%%1 1"iri]e} %%%F‘i‘?ﬁ?ﬁfﬁ%ﬂ‘é}ﬁg uoé%?gb%(he-associated
immies -(uonryibaopenicpurprrapeeiiestony lHermitemgiositis,
Pem@?{g&i&&g%@%&;)waﬁi!;.%?ogéﬁymg%@ﬁze%@ﬁg0rding to claim

11 or 12 wherein said condition iS a hon- autoimmune _condition. 16. The

use AdEOTaTAYIIS I RIATIE WHERHEARF RO BMOER0fe E8ndition is graft

verspgihostidigeasshasuiel coghinpicitansmant iejeationcigeptic shock,

Insullny Lesisianse, GRAPIRtic sonditons QsoRIasiic sendions.
2-{[3-(2-chlorophenyl}- ! -oxo-2-propenyijamine] benzoic acid;
2-{[3-(3-chlorophenyl)- 1 -oxo-2-propenyl]aminolbenzoic acid;
2-[[3-(4-chiorophenyl)- 1 -ox0-2- propenyilaminoibenzoic acid;
2-[{3-(2-fluorophenyi)- 1 -oxo-2- propehyi}amino]benzoic acid;
2-{[3-(3-fluorophenyl}~ | - oxo-2-propenyllaminolbenzoic acid;
2-{[3-(4-flucrophenyl) - 1 «oxo-2-pro§enyl] amino[benzoic acid;
2-[13-(2-bromophenyl)- 1 -oxo-2-propenyllaminojbenzoic acid;
2-{[3-(3-bromophenyl)- 1 »oxo~2-pro§enyl}amino]benzoic acid;
2-[[3-(4-bromophenyl}- | -oxo0-2- propenyljamino]benzoic acid;
2-[[3+2,3-dimethoxyphenyl)- 1 -oxo-2- propenyl]aminolbenzoic acid;
2-[[3-(3,4-dimethoxyphenyl)- 1 -ox0-2- propenyijaminolbenzoic acid;
2-[[3-(2,4-dimethoxyphenyl)- 1 -oxo-2- propenyljaminolbenzoic acid;
2-{[3~(2,3~ dimethylphenyl)- 1 -0x0-2- propenylJaminolbenzoic acid;
2-[[3~(3,4-dimethylphenyl)- 1 -0x0-2~ propenyllaminc]benzoic acid;



17. The use according to claim 16 wherein said neoplastic condition is a B
cell neoplasia. 70 18. The use according to claim 17 wherein said B cell
neoplasia is B- chronic lymphocytic leukaemia, indolent and follicular
lymphoma, mantle cell ymphoma, sgzall lymphocytic lymphoma, multiple
myeloma, primary cutaneous B cell lymphoma, acute lymphocytic
leukaemia, Burkitt's lymphoma, lily-associated lymphoma, primary CNS
lymphoma, post- transplant lymphoproliferative disorder or Hodgkin's

diseasg3 49, M&aea{yagshamagonmbcn‘@iﬂolﬁ@iﬁﬁﬁdialedxwﬁman

met ﬂét i)r d&rlvatlvet %fx é)gphra@rma utjcai / &%cg table salt
thereo e manli{fyapc fa me upreg ation of
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mamfr[%'-(z,4~diethoxyphenyl)- ! -0x0-2- propenyllaminojbenzoic acid;
2-[[3-(2,3-dipropoxyphenyi)- 1 -oxo-2- propenyijamino]benzoic acid;
2-{[3-(3.4-dipropoxyphenyl)- 1 -ox0-2- propenyllaminolbenzoic acid;
2-[[3-(2 4-dipropoxyphenyl)- 1 -oxo-2- propenyl]aminojbenzoic acid;
2-[[3n(2,3-diethyiphenyl)-.1 ~0xX0-2- propenyijaminojbenzoic acid;
2-{[3-(3 4-diethylphenyl}- 1 -0x0-2- propenyl]jaminojbenzoic acid;
2-[[3-(2,4—dieﬂ1ylphenylj- 1 -ox0-2- propenyllamino]benzoic acid;
2-[[3-(2,3-dipropylphenyl})- 1 -ox0-2- propenyijaminclbenzcic acid;
2-[[3-(3,4-dipropylphenyl)- 1 -oxo-2- propenyl}amincibenzoic acid;
2-[{3~(2,4-dipropyiphenyl)- 1 -oxo0-2- propenyllaminojbenzoic acid;
2-{[3-(2-methoxy-3- methylphenyl)- 1 -oxo- 2~propenyl]amino}benzoic acid;
2-1[3-(3 ~rmethoxy-4-methylphenyl)- 1 -oxo- Z-propenyllamino]benzoic acid;
2-{{3-(2-meth0xy-3-methyl'phenyi)- i -0x0- 2- propenyllamino]benzoic acid;
2-{[3-(2-methoxy-4- methylphenyl)- 1 -oxo- 2-propenyl]aminojbenzoic acid,
2-[{3-(2-methoxy-3-chlorophenyl)~ 1 -oxo0- 2-propenyl]arino]benzoic acid;
2-{{3—(3—-methoxy—zi-chlorophenﬂ} 1 -ox0- 2~ propenyl]amino]benzoic acid;
2-{[3-(2-methoxy-3 - chlorophenyD)- 1 - oxo-2-propenyl]aminobenzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)- 1 - oxo-2~propenyijamino]benzoic acid;
2-[{3—(2-methoxy-3 -hydroxyphenyl)- 1 - oxo-2- propenyl]jaminojbenzoic acid;
2-{3-(3-methoxy-4-hydroxyphenyl)- 1 -oxo-2-propenyljaminolbenzoic acid;
2-[13-(2-methoxy-3-hydroxyphenyl)- 1 -oxo-2-propenyijamino]benzoic acid;
2-[{3-(Z-methoxy-4-hydroxyphenyl)- 1 -oxo0-2- propenyljamino}benzoic acid;
2-[{3+(3,4-trimethylenephenyl)- 1 -oxo-2-propenyllaminoc]berzoic acid;
2-{[3-(2,3-trimethylenephenyl)- 1 -oxo-2-propenyllaminoibenzoic acid;
2-[[3~(3,4-methylenedioxyphenyi)- 1 -oxo-2-propenylJaminolbenzoic acid; and
2-[[3~(3,4-ethylenedioxyphenyl)- 1 -oxo-2-propenyllaminoibenzoic acid.
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The use according to claim 8 wherein the compound of formula (I} is 2-{[3-(3,4-

dimethoxyphenyl)- 1 -oxo-2-propenyl]amino]benzoic acid (Tranilast).

The use according to any one of claims 7-10 wherein said B cell functioning is B cell

proliferation.

The use according to any one of claims 7-10 wherein said B cell functioning is

antibody production.

. The use according to claims 11 or 12 wherein said condition is an autoimmune

condition.

The use according to claim 13 wherein said autoimmune condition is rheumatoid
arthritis, multiple sclerosis, systemic Lupus Erythamatosus, Crohn's disease, |
mﬂaMatory 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 I mixed
cryogiobulinaemia, acquir!ed factor VIII inhibitors, fludarabine-associated immune
thrémbocytopﬁnic purpura, refractory dermatomyositis, pemphigus vulgaris or

myasthenia gravis.

The use according to claim 11 or 12 wherein said condition is a non- autoimmune

condition.

The use according to claim 15 wherein said non-autoimmune condition is graft
versus host disease, acute or chronic transplant rejection, septic shock, insulin

resistance, apoptotic conditions or neoplastic conditions.

The use according to claim 16 wherein said neoplastic condition is a B cell

neoplasia.
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The use according to claim 17 wherein said B cell neopiasia 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.

Use of an antagonist of an IDO-mediated tryptophan metabolites or derivative thereof
or pharmaceutically acceptable salt thereof in the manufacture of a medicament for
the upregulation of IDO-mediated tryptophan metabolite inhibition of B cell

functioning in a mammal.



