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WO 2006/076580 PCT/US2006/001241 A METHOD OF MODULATING
T CELL FUNCTIONING FIELD OF THE INVENTION The present
invention relates generally to a method of modulating cellular 5
wikipganigland agents useful for same. More particularly, tHEB&Sesi/001241
invention relates to a method of modulating THI cell functioning utilising a
tryptophan wERalibd® oFdedaiives THaredr, CHET JSTE O OENLOf
formula (1). The method of the present invention is useful, inter alia, in the
treatment and/or prophylaxis of conditions characterised by aberrant,

unwanted or otherwise iREpREPFAIEEHNVENGHStbNning, in particular

autofpunune JH11QH0ctIRRMAG, Sueb-as MUIlRIERAURIOSE: RY-BGINING cellutar
the autoreactive THI resgronse towards a TH2 response. BACKGROUND

fungjforipg-and\p eI BREE Bioliaphid o AR B AL pis IR S TERRiRsg eies o @
meibauthaiithis sraifiedtiomcibnaie coliseted atphapeticalltzbiite endeoifvative
the description. "Autoi ne disease. describes t roup. of illnesses. |
e R OB L et (e oLt h ! SRS Lt
intef Wénpigaihs Wwhithiinvasdéetuatipiddsitned tongriatest chdserietSh bf aberrant,

um%”tfPiH"&}‘?&Ee%‘i@é‘%S%?ﬁr%ﬂéa% WOMEL, mg’fﬂ]‘)‘}ﬁﬂgeﬂ%ﬁﬂﬁmgrt%oimmme Tyl
cﬁﬁg 2

bearing years. he immune system is a complicated network of :

funséipemadseel sormptnle e enais ot FRNRgIhe B HEtary e JasPants towards 2
TrEHBIRAR infections caused by bacteria, viruses, and other invading

microbes. Where a person has an autoimmune disease, the immune

system mistakenly attacks self, targeting the cells, tissues, and organs of

a person's own bodg A KGHEOINDOOFTIEM ASYRBHICENSs and molecules

ata et site.is broadly referred 1o as 25 infla tion. Ther g

cite G 5 R oo ekadter TR DA 0228 B Bhcasion
ardaslleiredifiphenttivals aFtrexdmplbe decaipidinunune reaction is directed

10 the M MRS S2ia5le A0 ING WGBS AREARE iR tystem

autoimmune diseases such as systemic fupus erythematosus (lupus),

beaffestodwibsatd andl tgknsTnay wary el SO NIy AsipEy designed to
orSl562S8, QNespeTSON MR AHPESIBAYauE A MaCiRARKINARE iRIBESNtly during the
" whereas another may have affected skin, kidney, and lungs. Ultimately,
chiddhrppige i ¥Brtain tissues by the immune system may be permanent, as

with tiestrustion efinslin-predusingtarisioiite gantieasdncdypetponents that
diabetes mellitu

- normally work to e?end the body and eliminate infections caused by bacteria, viruses, and

other invading microbes. Where a person has an autoimmune disease, the inupune system
mistakenly attacké self, targeting the cells, tissues, and organs of a person’s own body. A
collection of immune system cells and molecules at a target site is broadly referred to as
inflammation.

There are many different types of autoimmune diseases, and they can each affect the
body in different ways. For example, the awtoimmune reaction is directed to the myelin in
multiple sclerosis and the gut in Crohn’s disease. In -other autoimmune diseases such as
systemic lupus erythematosus (fupus), affected tissues and organs may vary among
individuals with the disease. One person with lupus may have affected skin and joinis
whereas another may have affected skin, kidney, and lungs. Ultimately, damage to certain
tissues by the immune system may be permanent, as with destruction of insulin-producing

cells of the pancreas in Type 1 diabetes mellitus.
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WO 2006/076580 PCT/11S2006/001241 The triggers for autoimmune

diseases are diverse and include immunological, genetic, viral,

drug-induced and hormonal factors, acting singly or in combination. At
wgredet7fmzny individual mechanisms have been identified, BGERG®IeHEY1 241

interact with the immune network to induce such an aberrant response is

likel\te uaieéonfoonausiiuatiomeodisedisease clineitiorntd thelndxt andunological,

largely.has not been elucidated, M ISms that hav n sh to,.
D L e M BT R i, BRI on.

presom atientissdé bipinnselanBind dveto pasaridettifiedebus dipm dbegiatasact with the

' imPIRding Qf £eHRiR A0S Ie gﬁlaﬁaﬁéaﬁ@&f&ﬁgeC;Qm@%tww ofo2PNR AS:tion or

_to bacterial Ags and self-determinants, 10 %)Fdevelo ment of newly
disgagsocenflinigs v dhe BEty? %%@Yn}ﬁ%ﬂ@e R SIHS g@.al%e(%))'amsms that have
beli eRbAaN NN BAUBe R BaRikWhal retDgizessaltlfistoiminune

dlseasies are gften ?hronlc equiring lifelong care and monitoring.

(Vl)Cur ‘ﬁcﬁm?e%v%)u 8|1r?rﬁlrsr%ﬁ$e UiSEASEs can be cured. 15 Multiple sclerosis

(2XMS)iseayeumulofitaraliscifnparslisdastng el aoteisduidsio cell surfaces,
(B)demé’xfizl%?%ggikﬁﬁ%%dﬂzéhﬁb%%tﬁ%@ﬁﬂ%@ sYstem assapiaige with

axonal damage and neuronal loss. Clinical manifestations include visual

(4oss dexetarsramepinovenss Yt Sreficisthp BedEthesias, loss of sensation,

(sveakpessdysaiikiRaRRRstiealy, ataxia, and bladder dysfunction. The
usual pattern is one of recurrent attacks followed by partial recovery, but

(6h0 TR AR A IR PSR SY PSSR A€ falso occur. As
Auginralinaiigraedae ofanadhtosk cananoieyl splontanae usky repdiseidgthEurrently,

dar‘Q e caus{Fd bs% the utoimrglune attack results in permanent
few aw g}%lmun? 1564569 cari ﬁcPre . . . .
neurofogicar impairment that can worsen with disease progression. .

Accdriihglle, tvbmesdis siVngisirg maeelesicdveitpimovasentéemascorbrsagiagsed by

deﬂ?&ﬁﬁﬁéd Eﬁ%@%a{ﬂ@i%a”?en%@@?%?st@fﬁi%s@@a%a{ﬁ%embﬁamage and

aberrant iImmune cell functioning. 25 The development of therapeutic
negradrpibphjricticiudireRpre giriadewined evierdrar attermarmep: disorders,

pafigRid-anddgmymnesyanessivrmbased rpatments swausidde bighy and bladder
valuable when copsidered in light of the seriousn of the side-effects
AYGHHROE an s 288 cﬁ’ﬁ@a‘w&ﬁ‘% @%W?%F%%Ga&ﬁﬁ We?r%ﬁt%p AnTRyayE: Pt

S. plays
aca@dfijumatie imdefeone agairssinfdotion decacse. opitsyelpimtisn and neuronal

o B e bt ataok resuls
in pegmeityihraraleginBtiTorsitrat Hiat e ERitro R EATSBIEIes PRt

1991} Iniupesohre GRranie, ieclions, #YRieNbAMovel means of treating diseases,
such as autoimmune diseases, which are characterised by aberrant immune cell functioning.
The development of therapeutic and/or prophylactic treatment regimes which provide an
alternative o steroid and immunosuppression based treatments would be highly valuable
when considered in light of the seriousness of the side-effects which can be associated with
these current treatments.

Tryptophan plays a unique role in defence against iifection because of its relative
scarcity compared to other amino acids. During infection, the body induces {ryptophan-
catabolizing enzymes which increase tryptophan's scarcity in an attempt to starve the
infecting organisms [Brown, et al., 1991]. In unresolved chronic infections, tryptophan
metabolism remains disturbed.  The biological disturbances caused by widespread

ryptophan deficiency may be substantially responsible for some of the cognitive deficits,
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metabolism remains disturbed. The biological disturbances caused by
widespread tryptophan deficiency may be substantially responsible for
some of the cognitive deficits, 2 WO 2006/076580 PCT/US2006/001241
witelifoérigidtrine dysregulation, and immune incompetence &S5GTRH®d/WiH1
AIDS, autoimmune disease, and other chronic disease states.
neuloypiophan igynetaiaized imdearakiisslesdaypdifierentenziare sysidms\IDS, -

The primary site of tryptophan catabali nt1is the liver where tryptophan
aut%lm aséar}lﬁ?%%/%’bﬁtzleg tég]fr%/%%%?\%%eﬁ%&r%g?écuIar oxygen as the oxidizing

agefityTloploxyemisabebaetoigpiitthiel Stissensbley Witotamn -eopmminifgiemg. The
prifRI NS YREG maelegtis aenReiating yRurgRire i YNh desmative sadabolizes

little over a decade ago, tryptophan oxidase was widely believed to be the
tryRSARPARy B REI AR BOISTHG B sy PRI AR AZT D A BS O TEEREI RS 0 split the 5-
meHiBEONRISE INnleamipesInldisnaanasa (RO plaersatiedindeitine (KYN)
oxidase. In peripheral tissues and in the brain, IDO is the only
i han-catabolizing enzyme, using superoxide anion as the oxidizing
agent. lithOoieen anbredzeasratrgpiophve. dhihscavimniteddagabicyad oxhtizbe only

broad class,of co d ed ' ec ically. P
T e
diomygroptraANdalse erpgrnsiolsomdeeik o aaTmjien smesrskiinthe brain, IDO is

thel R %%Bﬁ?—c%%gﬁ@ rined dhatithe sippterRamiostabelitesxidizing agent.
enerafed by the IDO enzyme system, and derivatives thereof such

, a
DG AR T BIBELERETE Uk g BRFHP AT PO TGHEA Broad class of
corBkewing a.likll reRpensetewardschchtitalitespomnse. hegetbipisings PO dfas less

reat significance since the . elucidation of means to dowmegulate TH1
oA TR RPSVAHER Rt SIRERR O eauaig Th1 col
immimevespisadieg, ippp&rti&mlaﬁra&mnilm@m@noﬁ‘di_ﬁ@w@%thiﬁsﬂﬂine# that the
trySRINE! I%xj %’E&I&QBQ&E&%&%@MH{QMeM EREAhLINYRNILR ARWGREMEESch as

owerful means of selectively downregulating THI cell functioning in a

trapasinelownisrealasd en Susrdienstee ofs Bissoctieth viith eRiGEhforkewing & Tul
resHBARLINGSHPRY 65 SIan. iRiseanventionaliaimdef #aroanesspgessiondeeinge the
directed to downregulatin_ggiqg fﬁﬂ;ﬂon{? of all immune cells. 25 fectivel
Mg T TNTERMISN 6 B R BRE HE du s A octvely
regdiRihg Vihichdallownunlesethensantént retuiles etheimisestheowliigns such as
"comprise”, and variations such as " ises: and.. .comprising: s will, rful
derﬁlﬁégl% 15’8d°t%n|&rl%€ff/stheﬁ?%% 1{5&81%%%1%88 a%gg m%ggrngr step rgréup . %We'
means of selectively downregulating Tyl cell functioning in a manner which avoids the side
effects associated with conventional immunosuppression, this conventiomal form of

immunosuppression being directed to downregulating the functioning of all immune cells.

SUMMARY OF THE INVENTION

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as “"comprises” and
"camprising”, will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of Infegers or
steps.

The subject specification contains nucleotide and amino acid sequence information
prepared using the programme PatentIn Version 3.1, presentéd herein after the bibliography.

Fach nucleoiide sequence is identified in the sequence listing by the numeric

3



30 of integers or steps but not the exclusion of any other integer or step or

group of integers or steps. The subject specification contains nucleotide

and amino acid sequence information prepared using the programme

Patentln Version 3.1, presented herein after the bibliography. Each
ingiAMEleolids- seaMeacestidentifieddndhaiseaurnce IBtngbYORE BrmeTice Bngth,

indicator <210> followed by the sequence identifier (eg. <210>1, <210>2,
EYPSR8E ) SORHEPRGA Ay PRI BEIG R ORI A AT S d BEF P slsaris seduence
is ipdgaBismfoneashimcieaidésaqueRcemsindicaieatdy fiefasration, <212> and

provided in the iri%ci{;dicgtgg;%dasc. 211> <212>,“ancé

h m <213 . .
q & o ification
s PR N S AP S G R s S S Sretared 1o in the =

are $ipetifiedfiortha tedaent I RO EGared SE CrtBay G nhs| ioamiifiby (He SEQ ID
NOE bis, j@@nj! fje% .f.e g‘h§ Ee%d@m h@eﬁlzﬁéﬁ@féﬁé& Q2 BIC Qpégliﬁﬁaﬁon correlates

seéquence identifier referred to in the specification correlates to the

£0 T ORABIGHOB BTG AT TURRSTHC GBI <000 37t aeguekiging, which

ic fiBHAGaWDIgh isdeliowedhyribe sequmnse idaotifier {89 THRORISEGAOPRO:1 as
etc), That is SEQ ID NO:i as detajled in the spegification ¢ 5rel testothe

cetai 816 MOREREI°HSTO0TE i o SEHTRRCBORERRG T GRE 2opbls seuens

Listihere is provided a use of an IDO-mediated tryptophan metabolites or
derivatives thereof for the manufacture of a medicament for

down-regulating THI cell functioning in. a mammal, said medicament ,
comHiSEs B HLTR ARBIGIOIE o1 HolE IR AR pisAPolce

or Metohblite sher-de ivativesiihefenirwbeseindrid BOforetintecegnyptophan cell
metaboc!ite or deriva1tive. hereof is a compound of Rg~ ~I3r4
fu:ﬁ 1% \lﬁhaelrnew Sali% % enﬁfgrﬁ%réﬁs an é@%@ gglg%ﬁlt one ormore

ai*s' ‘selec eedn rom N'and 6 represents a Slﬂrl]lgal? or }
IDAeuisld BohdyRvihee eetetbitsmdd doivadiry oo T whsikgxyaisalb (ooefiated

n@%%ﬁﬁ?%%mb%m oRidssglected b HeSrpalid oObfnta @koxy, halo,

r R"and R' together form an optionally substituted fused phenyl ring; R’
is selected from H, C;., alkyl. OHRT]}., alkoxy and halo; R' is selected from
H, C}., alkyl, Cz., alkenyl, OH. C,‘ alkoxy CO2H, CO?C14 alkyl and R7

R8 RE\/ N R
[
=
a1 /\X/\RS

whereln
X is selected from N and CR®
memeem TEPFESENLS & single or double bond;
R'is selected from H. C,. alkyi, OFL C;. alkoxy, halo, CO.H and CO,C, alkyl:
R* is selected from H. C,. alkvl, OH, C. alikoxy. halo, or R' and R’ together form en
optionalty substituted fused phenyl ring;
R’is selected from H, Ciualkyl, OH, Ciu alkoxy and halo;

R* is selected from H. C,. alkyl. Co alkenyl, OH. C,. alkoxy CO,H. CO,C,. aliyl and
R7 RS



Ri R R1lo 4 R5 is selected from C,., alkyl, OH, C,., alkoxy. halo, CO2H.
CO,C,., alkyl, NH2 and NHR"; R6 is selected from. H. C-a alkyl. OH and
Ci., alkoxy: R', R8, R9 and R10 are each independently H and C-0 alkyl or
R'and Rs together form an oxo group or R' and R9 forma bond; R" is
selected from CH(CO-H)NH,. CH(CO,Cb alkyl) NH,, C(O CO,H. C(mz[R
R selecsiAcio e OB @@@@makﬁ%%o éwﬂh
FCH kbl Gt HOA alkyl avid abeH2 N Boxalkyl)2; ng is selected from H.
EFA A% CUQH B8 @K 3G QRYONANSHRSII R o oxc
phenyl, w ereln optlona y Su stl'tute phen is optionally substituted with
BN OF P TS fomMG/Poosf, G alknxy, (Y)2H CO,C:. alkyl, halo, NH,. NHC
ratkiyl saipadN (@ sacakyDHNIEorHUda({1). R8O MR e(oh\mmﬂwdm
)vn b)‘ﬁhE@ k—rf g aﬁvla@ Nﬁ'@&ﬂﬁ]@ﬂ?m&fﬁ@c@ﬁ fﬁ% alkyl and
rogen atomoraTC,-C, alkyl g roup, R- and R” are each hydrogen
%Mgeraﬁ’a‘déther form another chemical bond, each X is independently
selectedfomva Halogenatem a0CHGAalkyl group or a C7,-C4 alkoxy
group. or when. two X groups are aikyi or alkoxy groups; they may be ,
gt 1B4BUTBY AL HAG TS GO RO 5 s P
@ﬁ@i@ﬁedu&&mﬁth@d af-dewnkegulating ThHL cellafumatianming, IN@AC. .. alkyl, haio,
%@9@@ (ﬁmwsmgammmaamgmswdmammman
eftéctive amount of oné’or ‘more IDO-mediated tryptophan metabolites or
‘Herlvatlves thereof. Also disclosed is a method of down-regulating
esftgimamune THI cell functioning in a mammal, said method comprising
administering to said mammal an effective amount of

{In

wherein each of R* and R” is independently selected from a hydrogen atom or a C;-C.,

aikyl group, R* and R* are each hvdrogen atoms or together form another chemical bond, each X
is independently selected from a halogen atom, a C-C, alkyl group or a C,-C, alkoxy group, or
when two X groups are alkyl or alkoxy groups, they may be connected together to form a ring,
and 1 15 an integer from 1o 3.

~ Also disclosed is a method of down-regulating Tyl cell functioning in 2 mammal,
said method comprising administering to said mammal an effective amount of one or
more IDCG-mediated ryptophan metabolites or derivatives thereof.

Also disclosed is a method of down-regulating autoimmune Tyl 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 for a time and

under conditions sufficient to skew a Ty1 cell response to a T2 cell response.

4da



one or more IDO-mediated tryptophan metabolites or derivatives thereof
for a time and under conditions sufficient to skew a T" 1 cell response to a
TH2 cell response. 4a In a preferred embodiment, the DO-mediated
tryptophan metabolite or derivative thereof is a compound of formula (P,:
R3 R2 R4 P. XP5. wherein X is selected from N and CR6; -------

represents a si gle %%mublegé%% I g}ggt vafi
C, &En%&fy%%ﬁ% and ? aﬁ%%{eg éﬁ{%e%x%%%@h%nvauve
thefepfmlicybn@bin@ bi&tiwaxg, (Balo, or R1 and R" together form an
optionally substituted fused phenyl ring; 4b WO 20061076580
PCTIUS2006/001241 R3 is selected from H, C1.4allcyl, OH, Ci_4alkoxy
and halo; R4 is selected from H,'Cl-4alkyl, C2.4alkenyl, OH, C14allcoxy,
CO2H, CO2Cl.4alkyl and R7 R§ R11 R9 R1 R5 is selected from
C1-4alkyl, OH, C1. 4allBd b2c1. 4alkyl, NI-12 and NHR";
5 R6 is selected from H, CI 3 aIkyI and C1-4allc % R7, R8, R9 and
R1 are each mdependently and Clwaalkyl orR7 2(1 d R8 together form
an oxo group or R 7 and rm d; R11 is selected from
CH(CO2H)NH2, CH(C®YC14alkyIiNH2, C¥D)CO2H, C(0)CO2C1.4alkyl,
C(O)H, CO2H, CO2C1.4alkyl, C(O)NH2, C(O)NHR13, CH2NHZ2,
CH2NHC1-4alkyl and 10 CH2N(C14allcyl)2; R12 is selected from H,
Wb@fﬂfhllcyl and C(O)H; and R13 is H, C1.4alkyl and optionally substituted
¥ phenyteivherein gmlaﬂéjly substituted phenyl is optionally substituted with
one or more, C1-4alkyl. O égl élalkoxy CO2H, CO2C1.4allcyl, halo,
=R AR AN S 5h KA )2,
B! is selected from K, Ciualkyl, OH, Cialkoxy, halo, CO-H and CO-C.salkyl:

R? is selected from H, C.alil, O, Ciualkoxy, hale, or R' and R? together form an

optionally subsiituted fused pheny! ring;

4b



15 In one preferred embodiment said IDO-mediated tryptophan metabolite
is 3- hydroxykynurenic acid (3-HKA), 3-hydroxyanthranilic acid (3-HAA),
picolinic acid (PA) or quinolinic acid (QA). In another preferred
Wentbdireient, said IDO-mediated tryptophan metabolite demyaiy2Y 01241
compound of formula (I1): 20 R3O0 R4 N O2H R1 HR2 (x) (n) wherein
R’ gaghcokeR fand iR ZisabidépeHdEntsliseteetethiiom a hydrogen atom or a

C1-Cdallcyl 25.grou n 1g Of 10,
B AR T SR e R el

Raydr ?(yl group, a halogen atom, a C1-C4alkyl group ora 5 WO
6/07658Q ,PCT/L'520061001241 CI-C4alkoxy group, or when two X
i3Ikyl or alkoxy groups, they may be connected together to
ing, and n;is an integer from 1 to S. The carboxyl group may be in
the Vs 3-@{04-position of the aromatic ring. Preferably the carboxyl group

is in the 2-position. 5 Preferaply at least one, of R’ R2 ] roge 12,
R RO TR ereribR: SOl Or KA TS SR g AlEyhc it ST N~
5 RSR3deddR4takeh tgethdr Grand Chertiicay;oond. Such compounds having
rapsupsaturgied band m i rm af ometre |
R R e G TR BRI € SRR 150 o an oxc
gravglec0akDRTdrarhalboedi, CI-C4 alkyl or CI-C4alkoxy. Preferably X is

15 - : fer IS Lalkyl,
R x%%ifi%%?f?a'ﬂ%ﬁrﬁ@g%%%ﬁﬁes%%%%ﬁ AR o

ClPHickiaeR): plefafreeitdinpo sefENYAB disCibatiterarb thddEafelkyl and
10 CHONTla(yn,C Nl -

R is selected from H, C,alkyl and C(O)H; and

R® is H, Cialkyl and optionally substituted phenyl, wherein optionally substituted phenyl

is optionally substituted with one or more, Ci4alkyl, OH, Cysalkoxy, COzH, CO,Cyalkyl,
halo, NH,, NHC;4alkyl and N(C;.4alkyl)s. ‘

15 In one preferred embodiment said IDO-mediated tryptophan metabolite is 3-
hydroxykynurenic acid (3-HKA), 3-hydroxyanthranilic acid (3-HAA), picolinic acid (PA) or
quinolinic acid (QA).

In another preferred embodiment, said IDO-mediated tryptophan metabolite:
derivative is a compound of formula (II):
20

SN \ \COZH

| =
/ R
<x>n/
a

=

wherein each of R’ and R? is indeﬁendenﬂy selected from a hydrogen atom or a C;-Csalkyl
25  group, R® and R* are each liydrogen atoms or together form another chemical bond, each X

is independently selected from a hydroxyl group, a halogen atom, a C;-Cqalkyl group or a

5
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T) 15 Examples of compounds of formula (11) include
2-[[3-(2-methylphenyl)-l-oxo-2-propenyllamino]benzoic acid;
2-[[3-(3-methylphenyl)-1-oxo-2-propenyl)aminojbenzoic acid; 20
WO thylphenyl)-1-oxo-2-propenyl)aminojbenzoic aciBcT/US2006/601241
2-[[3-(2-ethylphenyl)-1-0x0-2-propenyljaminojbenzoic acid;
C1-xd]Bet3-egtopiphenyiignoxuc2 Sorepsamyiamiatiie az gilkaxid groups, they may be
conze&éa% SiuRben -LaaxosRan apanyliapinaiRenzais acid;
%bé propylphenyl)-1- oxo -2- propenél)amanJbenzom acid; 25
2-[[

ROBYIPhEIVE- P8 obe-FRofnyitartinBib&rRsitiaRi§L the aromatic ring.
Pref%rf%yﬁﬁi@ﬂéfﬁdﬂﬁ%ﬁpﬁs%%gmﬁlﬂ)am'no]b(’-‘anOIC acid; "
rox 0-2- aminolbenzoic aci
2- [[%r?\%’?l’ég/ %ﬁ%%)-%gx&é#dé)&%% REHD; 8H32 Eréferably botk of R
ﬂndR:[[ﬁ‘E(-ﬁWﬁgﬂXWyl) 1-ox0-2-propenyljaminojbenzoic acid; 6 WO

%’%@7 %g%(r)%%CTC{ %9(%%/}%8&&411;03& a chemical baond. S&lch compounds having

propenyljaminofbenzoic acl

an @a[z{@a@edmgndph@nwmib&écméﬁénﬂ apemsTbenseheticid;

2-[[Bed=chioranhenyl)-Laax e psopemleminolRanz Qe acld: ifferent, is selected
2-[[3-(2- quoroghenyI) -1-0x0-2- propenyl]ammo]benzom acid; 5

fronp JpAo@sH forSpHERYIRT Sxd-E R AR B e s SRistat:; ‘rom nalogen and Cr-
al?g&%r@kﬁé@rﬁf&ﬁéﬁwln@soz?mﬁmﬂ%m@l@&@a%&ctdb-&alkoxy especially
[3-(2:bromophenyl)-1-oxo-2-propenylJamino]benzoic acid,
whes, ﬁfSﬁ?S&%ﬁyl) 1-ox0-2-propenyllamino]benzoic acid;
2 [[Baféebmm@Mamgd)e&nm@fﬂspmmnyh}&rﬁmd]hammd pilfhrmula (11):
2-[[3-(2,3-dimethoxyphenyl)-1-ox0-2- propenyl]amln enzoic acid;
2- [[3 (3 4- dlmethoxyphenyl) 1-oxo-2- p{ppenyl]a 0]bengoic aC|d

@qjg: 15

X

1y

Examples of compounds of formula (II) include
2-[[3-(2-methylphenyl)-1-oxo-2-propenyljaminc benzoic acid;
2-[[3-(3-msthylphenyl)-1 -0xo-2-propenyljaminobenzoic acid;
2-[[3+(4-methylphenyl)-1-ox0-2-propenyljaminojbenzoic acid;
2-[[3-(2-ethyiphenyl)-1-oxo-2-propenyljamino]benzoic acid;

- 2-[[3~(3-ethyiphenyl)-1-oxo-2-propenyljaminojbenzoic acid;

2-[[3~(4-ethviphenyl)-1-ox0-2-propenyljaminojbenzoic acid;
2-{[3-(2-propyiphenyl}-1-oxo-2-propenyljamino Jbenzoic acid,
2-[F3-(3-propyiphenyl)-1-oxo-2-propenyljaminebenzoic acid;
2-[[3-(4-propyiphenyl}-1-oxo-2-propenyl jamino Jbenzoic acid;
2-{[3-(2-hydroxyphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(3-hydroxyphenyl}-1-oxo-2-propenyljaminoJbenzoic acid:
2-[[3~(4-hydroxyphenyl)-1-oxo-2-propenyljaminojbenzoic acid;

6
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2-[[3-(3,4-diethoxyphenyl)-1-oxo0-2-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; 20
W HB§87858ipropoxyphenyl)-1-o0xo-2-propenyl]lamino]benzoi€&bid;2006/001241

2-[[3-(2,4-dipropoxyphenyl)-I-oxo-2-propenyllamino]benzoic acid,;

2-[[2- Ewdﬁ&ogiﬁﬁmwh@wr)&%ﬁ@mg}]@mﬂﬁb&mmdbbnzoic acig

4-djeth enyl);1 oxo ro min nzoic acl

2 [é%{g goﬁo&e en DE S)ror%)n@ mlno%%)%enzom acid; 25

2-([- Mﬁ@%ﬂ%mnﬂ)ﬂmﬂ}mﬁyﬁmﬂﬁéﬁenzmc acid;

2 {3 phenclopu mimprRlaipalbenzoic aci

Ipropyl henyl) |-oxo- propenyl]amlno]benzmc acid;
2- [@ (B fporehsaxy)-3- ?fl%b?“ﬁ?b‘b%%%]ammo]benzmc acid;
-H@ﬂéo&@ﬁﬂéﬁﬁ 4- @g@tgmiﬂm ai;;@g@gfoan@@waﬁm]amlno]benzom acid;

[[3-(2-metho y- 3-methyl X0-2-p nyllamino]benzoic
2- [@cia"b@lﬁgp BEiath r% ﬁ%)f“@ q16206c2a JOf%(;Jpenyl]amlno]ben20|c
2- {BC{&bﬂaﬁinﬁ%ﬁﬂ@th@m—@ pt'dpenplfjmnywbmﬁ—mm}penyl]ammo]benzou:

> e IR B Al enaminoenca

2-[Bei@;3 ﬁ@ﬁ@%mhém@xyﬂx@fﬂmﬁ@ﬁ yainelesrEgirdsitylamino]benzoic

XNRR wHEkoRemnyllaminolbenzoic
> @C@ 4?%%1% metho g%ﬁroxyphgﬂy% gg?goéz -pro enjzl]amlno]benzon:
2-[Bc(@;A slmipeaiehs {03 RIS A% llamino]benzoic

2-[BR d;3%ﬁ%&&?ﬁhﬂ%ﬁ—?ﬂ@fbﬁﬁﬂﬁwﬁ@mﬁm@nyl]a]ngmo]benzog:
aci trimethylenephenyl)-1-oxo0-2-propenyllamino]benzoic aci
2 A T R RS R B oo
2 [@{{34ﬁﬁ§ﬁm!hﬂiamﬁibm%pmpmﬁmwbmmwm;§;o]be]nbzmc acid;
% mino]benzoic
2- [ijg% ke aﬂ@@%‘é}}g@ct ey ZQH@;EBH}@;” SHRIARE Y,

not ereis provided the use of an antagonist of an

2- [[B)@aﬁﬂémh%ﬁﬁphaﬁ%&%%é}@@%mﬁ Hformula (1) or
2-rferp Ul areRgrmaseuticallyagantabissalithereof in the

manufacture of a medicament for a method ulat ng in a mammal
2- P2 delimtnossRing Y Sal o ra i Qﬁ&ﬁﬁﬁﬁ ‘gf%(ﬁ?ﬁ |§’tef{|’ng to said
2-[ManMaipaspefiadie manntepiheayiagimighenzoic acid;
2-[[3-(2,4-dipropoxyphenyl)-1-oxo-2-propenyljaminc]benzoic acid;

st

2-[[3-(2,3-diethylphenyl)-1-oxo-2-propenyljaminolbenzoic acid;
2-[[3-(3,4-diethylphenyl)-1-oxo-2-propenyl]aminoJbenzoic acid;
2-[[3-(2,4-diethylphenyl)-1-oxo-2-propenyljamino Jbenzoic acid;
2-[13~(2,3~dipropylphenyl)-1-oxo-2-propenyljaminofbenzoic acid;
2-[[3-(3,4-dipropylphenyl)-1-ox0-2-propenyljamino]benzoic acid;
2-[[3-(2,4~dipropylphenyl)-1-oxo-2-propenyl]aminc]benzoic acid;
2-[[3-(2-methoxy-3-methyipheny!)-1-oxo-2-propenyljamino fbenzoic acid;
2-[[3-(3-methoxy-4-methylphenyl)-1-oxo0-2-properyl] amino Jbenzoic acid;
2-[[3-(2-methoxy-3 -methylphenyl)-1-oxo0-2-propenyljaminc]benzoic acid;
2-[[3-(2-methoxy-4-methylphenyl)-1-ox0-2-propenyljamino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyljaminojbenzoic acid;
2-[[3-(3-methoxy-4-chiorophenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyljamino]benzoic acid;
7



A particularly preferred compound of formula (Il) for use in the invention is
2-[[3- (3, 4-dimethoxyphenyl)-1-o0x0-2-propenyl] amino] benzoic acid
(tranilast, TN-L). Also disclosed is a method of down-regulating
autoimmune TH1 cell functioning in a mammal, said method comprising
administering to said mammal an effective amount of one or more

medi ted try ophan metabolites or derivatives thereof for a time and
ey C A ERRTY SREW e BTREERIAYERTEER BFe to a TH2

2ejgh- (é-spemsmwh@técsatphmgtabeﬂﬁe@rml@ﬁwgﬂ}@ﬁhemﬂfzu&mguIates

TH2. ¢ on. Als sclo dlsa thod of down-regulating
ol

a[r;z mxr%%ﬁrll\%e éégi%) ct| nng,o}\if(\;hlc]?tr(gjtftlg’r mune TR Celf 1e |s%|rected

ztb[a‘ﬁ%%@lh%ﬂb%mdrﬁ@mamﬁrét0§ara~m@mh@ﬂ]mimﬁh@tﬁgladﬂtﬁn|ster|ng
sto saidrpammal ariesfepive,amount-of pRR A eI BG - Mediated

Cgptopha mg{ﬁtabolltes o derivatives thereof for a time and under

s ke i s SRR HAT B a0 a TH2 cell
2Fﬁ%@&&;mhemne@a@ymet@hot@q;m;ﬂ&yt}&tw&oqheﬁeofotmﬁegulates TH2
od| sed ameth dofu regulatin
D T S SRR h Rt T
zd(ﬂ?rﬁmét@hﬁ@ft@dwmﬁtE%@@W@W@Mm@ﬂb@mm@on|st of an

IDO-mediaigd try %é@prtﬁ‘é] Mezholite Lfeamparnd AftYmHAMADO-mediated
formula (I ora E armaceutlcally acceptable salt thereof. 8 Also disclosed

GEPLORIGh B tleSRFBRTh 8l dP RS AL TorawaAitisha pharmaceutically

ackprable rgsledhbpeammaetﬂdﬂhfmtﬁww niagi s dmaimnak Said '@!ﬁﬁbﬁ%uﬁatmg
com risin |n|s rli%% to s?rllg msa malt%n({affectlve amount of one o ; .
med“ate(f tryp AR TheBboltes Or JEHALITE t%el?elgts%r%? 0 sa

ntﬁnenah@h Gﬁd@rwmmmhsfshﬁlmMgCthOwn -regulate said Till
fumtﬁ%ﬁl@mﬁﬂaﬁ% Ingigsed IS AJnaed f%ﬁﬁ%%ﬁ?%%&%%@ﬁnvemmn is 2-|3-

prophylaxis of a condition characterised (é/ autoimmune TH1 cell

Guﬁ&t%ﬁfﬁ@%&%éhtﬁ%oﬁé%a@%ﬂ%& dFiRERS ddirmiatahng to

said mad@ madiageetiectivaramerns whasauptinoigoiRRhediated functioning in
arxgto nm tab lites or derJvatlﬁthereof for at e and 1 nder

ORI Bs A G ERE S ST AT CRIF PR s 8RS B Fma Rettedfsstie amount
oz dM@Se@@-&tdﬁﬂﬁd@Wﬁh@H@MW/dsWW&&&of for a time and

ua@&d&geltfa?@ra% std:byantoimm @Jlﬁ?e&t 89&3%%@?5@9%}3@%

which autoimmune THI cell is dlrect mée aS| protein, said

%W%W&W@%%Yéﬁhﬁ%fﬁ@e Pl ey SHinaRR sttt of
one o MoiREi6damediatedhisyiopban-reetalnlites®immune Tyl cell functioning,

which autoimmune Tyl cell is directed to a myelin protein, in a mammal, said method
comprising administering to said mammal an effective amount of one or more IDO-
mediated tryptophan metabolites or derivatives thereof for a time and under conditions
sufficient to skew the subject Tyl cell response to a Ty2 cell response, wherein said
metabolite or derivative thereof up-regulates Ty2 cytokine production.

Also disclosed i3 a method of upregulating, in a mammal, inhibited Tyl cell
functioning, said method comprising administering to said mammal an effective amount
of an antagonist of an IDO-mediated tryptophan metabolite or compound of formuia (I) or

formula (II) or a pharmaceutically acceptable salt thereof.



derivatives thereof for a time and under conditions sufficient to skew a THI
cell response to a TH2 cell response wherein said metabolite or

derivative thereof up-regulates TH2 cytoidne production Also disclosed is
the use an DO-mediated try to&han metabolite or derivative thereof in the

manufaBiRIdist i cdidameht fofthéh dErTBAT OB IR laxis of a condition
ceharagiesises hyabatrant 'tel feltfivactioning wheiein acminisieiing Gaithrising
omdgc%und downsr, %{Jlates said TE“ %ell functior{;in . Also discloseﬂj'g_thed. ted
AR P O oma el at B T B oh SH RTE So S BY d8riVAEvE theiSof in hacdiate
tiysiopfacturetakfodivredi dantenivior terdeé some ritof mdtiplerssiedosigs Algocient to
dg%@étﬁﬁa?er?aﬂi‘eh?ﬂ%ﬁ@%{%?gor derivatives as hereinbefore defined or

pharmaceutically acceptable Salts thereof or antagonists thereof, as

hereirbéfofdSaloffe S wWeH @ irithd raEiaY By drsmbyiards sRiggendition
cRERCRIETHO MMtk DR AWINGSifigyres 4AnkdApdulation of T cell
proliferation by Tm metabolites (A) Chemical structure of Trp metabolites.
3-HKA, 3-hydroxy-icynurenic acid; 3-HAA., 3- hydroxy-anthranilic acid;
PA, picolinic acid; QA, quinolinic acid; 3,4-DAA, N-(3,4,-
dimethoxycinnamoyl)anthranili.c acid. (B) Splenocytes from MBPAcI-11
TCR transgenic mice were incubated with Trp metabolites PA, QA,
3-HKA, 3-HAA, 3,4-DAA (200 uM) and stimulated with MBPAc1-11 (5
ug/ml). To assess proliferation cells were pulsed with 3H-thymidine after
48h for 18h. Data represent mean counts per minute (cpm) and SEM of
triplicates and are representative of 4 independent experiments. *p<0.05,
***n<0.001. (C) Splenocytes from MBPAcI-11 TCR transgenic mice were
activated with MBPAc1-11 (0.5 - 2.5g/ml) in the absence or presence of
Trp metabolites PA, QA, S-11" A, 3-HAA, 3,4-DAA at 200 .tM (lll-2, UN-y,
TNF-a, IL-6 and IL-12/23 p40) or 30 M (]I-4, IL-10). Cytokine release was
measured after 48h (IL-2, IL-6, IL-12/23 p40), 72h (IFN-y, TNF-a) or 120h
(IL- 9 WO 2006/076580 PCT/US2006/001241 4, IL-10) using ELISA
(OptEIA Cytokine Sets, BD Pharmingen). Data are displayed as a
heatmap. Figures 2A-2G: Mechanisms of APC and T cell function
modulated by 3,4-DAA. (A, B) MBPAcI-11 TCR transgenic mice (n=3 per
group) were fed with 3,4-DAA for 5 days 5 (500 mg/lcgld). (A) Pooled
splenocytes of vehicle (Na-CMC)-treated (open bars) or 3,4 DAA-treated
(filled bars) mice were stimulated with MBPACcI-11 (5 g/ml) or ConA (2

8a



g/ml) in vitro. Proliferation and cytokine analysis was performed as in Fig.
1. Mean values and SEM of triplicates are given and data are
representative of 2 independent experiments. *p<0.05, **p<0.0l. (B)

Pooled splenocytes were analyzed for cell surfa pression of ) €
smdnﬁ%‘ﬁg ﬁ&“‘éﬁg A us%?o%vlgﬁ%agtry %e fght pangl represg‘“ﬁfmr
O-mhislegthmstofi@DrididBainenor pteb/stoisethovtt émlal\nﬂ@ HnY/ ghdies conditions
resentn C ¢las 0+ cells. Data are
Fe%resentaf?/fgﬁ%?'?r%ﬁ %%%Egnt%xpsg?%nents C-G) EOC20 cells were
incuRatagkyitkednrdinedone, feehisdeBIISD) and et Praphatais of & condition
concenfrations . indicat ngd,stim Iatedgwnh IE O Ps .
e )L B s L By BULae oy A s el -
cell GOBGaRY CDBEIRSditaritied mérmsm@w:@nﬂawngm?*nm to said
mariStograms ate represeptative of 3 dndependent axparimrms ald@Solites or

represent mean fluorescent indices. (D) RNA was extracted after 24h and
Geri Ve N SOR BCH AP AR SR 20 B RS BRI S SBnltaR 6 iHgPonse
to a rea-tmecReR aliearrepresankivaten arbitteryiaxpressionipvelsibfies Tr2
triplicates and SEM normalized to expression 20 of (3-actin. Data are
CWO'FE%&%&H%IER% of 2 independent experiments. *p<0.05. (E) Nitrite release
of uistiniisksee(diatronsts ol FNGHstidiatadety(viories) ord@Edpiicap derivarve
tnerk2SrStMYIated calls wascdetenpined. after 48husingdhe, Griess assayhdition
Va lues are mean nitrite concentration and SEM of triplicates and are
charpspraseh BV ST Bindep st sPEHABI IR SRETE) RIVAIAE MK Facsgmpound

dowﬂf}@&&é{g%@g@@g HarasHRed. INOS cDNA expression was
semiquantified 25 using real-ti PCR. Values of unstimulated JO e . arive

bar§y ¥heH1ERES 36 r’i‘?tll&?éc?l(ﬁ’l"e TRr SRR AR AR
therexpregsiondeviels ot tiplicatiissant SEMinansmatized 6 mxpressioerofis.

(3-ag0n. B&‘i@s@&e a{x%p'iﬁﬁexﬂ%&y&%zdndc%?ﬁﬂ%&t %épﬁé}@%l%?or(n@hafmed or

Western blot analysis of whole cell protein extracted 15 min after
phamgeResraHNRERARI S8t dETsR0Sp B apTETE tereefiaahemsgiorpalefined,

whem@mbrane wasdeprabetdswitia non-phospho-specific STATIa 30

antibody to ensure equal loading. Figures 3A-3D: 3,4-DAA ameliorates

established EAE. (A-D) 7-8 week-old female SJ/L mice were immunized

with PLP139-151. Tr a 6 by vage twice

daily. (A) chmcaﬁ&%ﬁ%ﬁé%ﬁ% %%?%nds) and mice

tream@r]s@ WA 20076680 7 CTAl @2@&61‘&%2&51 Lmﬁnaaédﬁibs\ at 100

re cwcles r 30 / k gitcles mptom t|

(A)“mp ﬁaf%tn}( GCGS E" 0. malko %ﬁﬁmﬁc iicles uéf?nj%%cc?

2, partia pare5|s Ilmp par

hydopratieiplogialis, mdnkiiﬁqd picolirid) wete @éseggwleaghaﬁai; BatRAA, N-(3,4,-
@R&Qﬁ&ﬂﬁﬁﬂﬁ@gﬁ SaAreS Nz e VeBickRRd-30Q BoAka/sPEL01 10f0R transgenic

dirn

mg/kg/day) and SEM. (B) flow c%;tometrlc
mice were incubated with Trp metabolites PA, QA, 3-HKA, 3-HAA, 3,4-DAA (200 uM)
and stimuiated with MBPAcl-11 (5 pg/ml}). To assess proliferation cells wers pulsed with

"H-thy:mdme after 48h for 18h. Data represent mean counts per minute (cpm) and SEM of

triplicates and are representative of 4 independent sxperiments. *p<0.05, ***p<0.001. {C)

Splenccytes from MBPAcl-11 TCR transgenic mice were activated with MBPAc1-11 (0.5 —

2.5ug/ml) in the absence or presence of Trp metabolites PA, QA, 3-HEA, 3-HAA, 3,4-DAA

at 200 uM (IL-2, IFN~y, TNF-o, IL-6 and 1L-12/23 p40) or 30 uM (IL-4, IL-10). Cytokine

release was measured after 48h (IL-2, IL-6, IL-12/23 p40), 72k (IFN~y, TNF-c) or 120h (IL-
9
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5 analysis of pooled splenocytes of vehicle-treated (n=6), or
3,4-DAA-treated (n=7, 100 mg/kg/d; n=6, 300 mg/kg/d) mice isolated 60
days post immunizations. Values represent double positive cells. (C)
wRgsked wpsenocytes of vehicle-treated (n=6, open bars), or FGL/US2006/001241
DAA-treated (n=7, 100.mg/kg/d, grey bars; n=6, 300 mg/kg/d, black bars)
4 Hetdisbine Fldfiér @@%%M&@%@Ww@@%m%@ma as a
heg@itinh). Proliferation was 10 assessed as in Figure 3, except cells were

pulsed after f culture. Cytokines were analyzed as in Figure 3. Data
oo LA U BT B oS B octen PORURGR (D) DAA

- (ABBINEBRAd BihdlRottayerk extagies 69 days pRelifBIAIZAHODAA for 5 days

AR SRSl B SR o
D/ptatirdiedsiiled bashtaitbyrard Stheulophthilodift Bintiéd (O the/ml) or ConA (2

: : f.int | @nd.SEM.
A G ISR {RE AU L i vals

anc HiBE Rk HiFy e idVIR Bk elata pir- s presiiatiy teth 3l ndenendrisenpypments.

*pHONY MiZee00th BPGed ShitMecaySwadierathe 1B ai0R:0f $i8AN @Rbression of

~-Brains or spinal co'ﬁiswgre stala/ed for MHC class Il (I-A™), .20 CD40, _ .

CLE OB C8E SITNGS B8 (S ORI ald STA Rk g sents histograms

of {Arh Ui zednwdthe PRS0t fla Tl ddiiEht Viedseinitiptedmatpditihycesalf MHC class
+ i i i nimals served_as a control. RN/ S t

I S0 e SN SR RSER BRSSO

wetpaHREHIRsh BN Anedigrekaion whikle ifei@el tarstiiptdwets thhatprechtrations
inditSing Bal-imeRGRMAtHRS, FeRte %&lm?r%ygg%ﬁ%% I!gg('%ge(g%ﬁ surface

of triplicates and SEM 25 normalized to expressi _ _
XS PENE At AT ot Bt EpAnb 6 Bl fenplemd CRReoves detprgimid after 48h using
floW EdybdklefyD ERGAR R Ok O pféd EdMVENTIONHIgRIRRENLINMEALOR 1Syalues
redicted, in part, on the suyrprising determination that IDO- 30 mediated

LePiRISPS p AT BB EIREY ARG RSriveti €S therdBt dSTHRsEY LI THlicamd reverse
trafeedbiahiqgl Mot Speeiffeatlyothe el easeafnfifiéCyiskinesalstimed PCR. Values
. - lat oncomitant with an up- requlation | ‘production of .

ok AL A haan AL R B R P RIRHEER e Bepesion
of PempionSafram refibehtrtispofidaideacTiftdresponsenthehety (BuiBlessiitg release

£ Hfﬁ? nT ;m}res siyeness. The fi%iin s(l)?% now, permitted the

o e S P o B o GobbeTOo T e oot
wagtistapeipgdailjcod BropingdbtiCatlgstresting Canditrnsieharsttierisegbytration and
seRPeranhilk el fURCaRnag, SHCR 3% AUIRIIOKNG THESHLIMACIBANGNA was

Examples of such conditions include

extracted after 24h and reverse transcribed. iNOS ¢DNA expression was semiquantified
using real-timed PCR. Values of unstimulated (open bars) and IFN-y-stimulated (filled bars)
represent mean arbitrary expression levels of triplicates and SEM normalized to expression
of B-actin. Data are representative of 2 independent experiments. (G) Western blot analysis

of whole cell protein extracted 15 min after stimulation with IFN-y using a phospho-specific

- STATla antibody. The membrane was reprobed with a non-phospho-specific STAT1w

antibody to ensure equal loading,
Figures 3A-3D: 3,4-DAA ameliorates established EAE. (A-D) 7-8 week-old female
SJ/L mice were immunized with PLP139-151. Treatment was initiated at d16 by oral gavage

twice daily. (A) clinical scores of vehicle-treated mice (open diamonds) and mice treated
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autoimmune demyelinating diseases such as multiple sclerosis.

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

down- 5 regulating THI cell functioning in a mammal, said method
WeotiprisiETgtadministering to said mammal an effective amobtit/&Fge/ 241

more IDO-mediated tryptophan metabolites or derivatives thereof. More
wigrarfighiany, therd 08 progidsd o gresthadcbfsiiowrn-3eQuiatifig/dut@itaniineircles) (0,

unctioning Jn;a , 84l o LSI dministering...: ...

as%ﬁ%%%’mnr%a?%ﬁ f%héf?éiﬁ\%%@aﬂmﬁo%ﬁtqg%?n or%ngllip))ré’ I%%%me at ér! Wsis; 4

quadEEsiE oM BIRIBBILE s0b rigedivaate §Hsered foRshade i d gt Tgptseent mean scores
meonditipns suiicient sk afibll ¢all rasnIASS, 10.a4T HRNgellEs SRORSEytomeiric
Reference to "IDO-mediated tryptophan metabolites" should be
wglisisrSoBauea spisened 8 ARy Hroleiid WK iSgereridutpaist a7 100
mgncglrﬁw; m%%bobsmgﬂigr&pmh droldrdtide HAQ: enzymemystatvEXTaipe s eiresent
S metabolites. include, hut are not limited.to, 3 15 Hydroxykynureni
o TR A S oL T AT S TN BB 2B oo 34
D ysitiotitac Gurd (Q) kgt gent avemioh SA8ukEAisilbblasidbrstbotie isolated
afEX1BA R, 456 Al StV aiives TR Pagdided IrypioRNAR MESARBUESon was

such as franilast. N-[3,4- dimethoxycinnamoyl]-anthranilic'acid (also
asigserRinaasip-fie £ dFetroAshEIYn -1ubRE - 2LE opEn g MG  Jertokiges were
w;ﬂ%}%@trﬂiiﬁﬁi@%—)ﬁifjBﬁzﬁ%b@i@ﬁgiﬁ*l@eﬁﬁ%ﬁfégiB@'bﬁﬂi@Bﬁéﬁeﬁx@%@rﬁ‘pm.os,
- nhibitor of mast.cell degranulation (Zampini P et al., 1983). In accordance .
Gt (o SR VB G S o oS 160 (B e raton.
Infilbiciois d Ryivheticate reetive rafidsthAs dimchioins thoskevhmmeardainhion® open

THIrespopse-to a T esponse, ther fecti ressing I
b%sp%%%ﬁﬁ?&%%% %’3(?” ﬁwe@bréégrré%ggﬁ%%éddﬁ\gggs%%?ﬁD -me%ﬂe%éc? by 2

netapashblasishditsslite s BeatoevaiRma Farssfis meeomyobePiR8 pmglatory foci
a3 RZids R1 X Rs 12 WO 2006/076580 PCT/US2006/001241
wherein X is selected from N and CR6; represents a single or double

bond? RurSsedBu rbmA ewpprsiRG) tsacEri ek et resgiing cells
in @R Cldplicy kbR 216 alartsiTromdy&ed-tatdayiz4a i PA@koxy thaldays after
thg I’inﬁt&aat{]c;%% *E?e tergt!:?nr:.f%rrg]m%nor spinal cords were stained for MHC class II (I-A9,
CD40, CD80, CD86 and INOS (B)-7-8 week-old female SJ/L. mice were immunized with
PLP;30.151. Treatment was initiated at d16 by oral gavage twice daily. Naive animals served
as a control. RNA was isolated from spinal cords 60 days after immunization (n=3). After
reverse transcription ¢cDNA expression of the indicated transcripts was analyzed using real-
time PCR. Values represent mean arbitrary expression levels of triplicates and SEM

normalized to expression of fractin. Data are representative of 3 independent experiments.

*p<0.,05, **p<0.01.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is predicied, in part, on the surprising determination that IDO-
mediated tryptophan metabolites and derivatives thereof down-regulate Tyl cell functioning.
More specifically, the release of Tyl cytokines is down-regulated concomitant with an up-
regulation in the production of Ty2 cytokines, This necessarily results in the skewing of a
Ty cell response from a Tyl response to a Ty2 response thereby suppressing any further Tyl
responsiveness. These findings have now permitted the rational design of means for
11
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optionally substituted fused phenyl ring; R3 is selected from H, C14.alkyl,
OH, Ci.4allcoxy and halo; R4 is selected from H, Cl_4alkyl, C24allcenyl,
OH, Cl-4alkoxy, CO2H, CO2C14allcyl and R7 R8 RIl R9 R10 10 R5 is
weetaptethfrom Cl_4dalkyl, OH, Ci-4alkoxy, halo, CO2H, CO2E@{AalkIdR241
and NHR'2; R6 is selected from H, Ci_4alkyl, OH and Ci-4alkoxy; R7, RS,

theRB-aR6a R Q Aie gasiubidenentanty thatiddal datkydienid anceRrant Tul cell
ﬁlrg)tgﬂeﬁtlhﬁge,rl gg%nfaqm%%‘%ﬁfg@mu O£ (EE‘\)?ZI n%},%%%?&i%%@%_ﬁf slusc %Ic?n%%‘%ns inchude
autgi%)ﬁﬁm?@ﬂkﬁti@@éﬁwsﬁm@@m&aHWL C(O)NH2,
R H2NH2 |4 . CH : i
el e B e B T g 1 v
regotigallyl sebsfitnesopng iy e whareth spdcRailpd Gamitie sRERpSRIng to said

mARHANGHY-StabaLte dVith Angrer SParer L ipdalieyliid, &xlpdaikaxymeishdties or
CO2CL4allcyl, 20 halo, NH2, NHCi_4aikyl and N(CI_4alkyl)2. In one

deniyativerdissbodiment said IDO-mediated tryptophan metabolite is 3-HKA,
3- Hi¥bs-RA-aiedAlyntRnethesprafedrednethind difwrin sajh HiGR mediategne Tyl

toph taboli derivative j : . ;

oo SSBT8B0 P TALISIbORIOGIAL KT RAN TEOTH e Ton T
efferdtivreimeativbbR anaR1Ghedierdenitierdiarrmetsholites hydraigatives thereof
fora}%rﬁ%ﬁoa{n% Glfefalknt:araunsRa.and RéprergpeliNdrRaa@ioms Ll response.

together form another chemical bond, each X 5 is independently selected

fromRelRyRRSKIP gravip HiAtE chvaioRten BEEAAGT bRy undersicod as a

reference to any molecule which is generated pursuant to the metabolism of tryptophan via
the IDO enzyme system. FExamples of such metabolites. include, but are not Iimited 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 trypiophan metabolites, such as tranilast. N-{3,4-
dimethbxycinnamoyl} -anthranilic acid (also known as 2-[[3-(3,4-dimethoxyphenyl)-1-oxo-2-
propenytjamino]benzoic acid, tranilast, TNL) is an anti-allergic agent originally identified as
an inhibitor of mast cell degranﬁlation (Zampini P ef 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 skew an autoimmume Tul response to a Tn2 response, thereby
effectively suppressing the Tyl response.

Accordingly, in one preferred embodiment said IDO-mediated tryptophan metabolite

or derivative thereof is a compound of formula (I}:

@
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ClI-C4alkoxy 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.

The carboxyl group may be in the 2-, 3- or 4-position of the aromatic ring.
wBmisreishpithe carboxyl group is in the 2-position. 10 Preferably it deasp1241

one of Rl and R2 is a hydrogen atom. More preferably, both of Rl and R2
whareithydrogen atoms. Preferably R3 and R4 taken together form a

I I%J @mpounds having an unsaturated bond may be in

I%Sef%rgn%o %geat%gmetnc isomers. Preferably nis 1 or 2 and each X,
mmma%@mlsmubidmrém is selected 15 from halogen, CI-C4
R YA IGAAKXY Rratesaply X & Selegted H@“@{%ﬁ)@ Q%Jr

C4alkoxy More preferably, n'is 2 and both X are seleclte
R* . @&%ﬂt@é@%@&%ﬁ%@%ﬁ a@ﬁﬁ@ﬁa&ﬁ@xfrp%nﬂﬂﬂaﬁy esidfedorm an

opmmppng§M5@1f@&geétb§d;mQﬁ{gan are those of formula (Illl): O H\\C02H
sfla” é (ﬂﬁ(/? o compounds of formula (Il) include
R 55 pele é:% I}pg% rggﬁ?lfé@ benzoic acid:
R* %H@d@emﬁﬂwwémwwlommmﬂeﬁyﬂﬁnmﬂqwﬁbﬁgmzcmaniyl and
r2-[[3g#-methylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
-[[3-(2-ethylphenyl)-I-oxo-2-propenyllamino]benzoic acid; 14 WO
2006/0765801PCT/1J52006/001241
2-[[3-13«ethylphenyl)-1-0x0-2-propenyllamino]benzoic acid,
2-[[3-f4-gthylphenyl)-1-ox0-2-propenyllamino]benzoic acid;
2-[[B%(2-pFdpylphenyl)-1-oxo-2-propenyllamino]benzoic acid;
R’ zs[{éa(&ear@@ﬁd he e L OcR-RIRReN YHRNOJNe 0TIIC, a8IRyIDNH, and NHR'%,
62 y)-1-0x0-2- en [lanuno]benzoic acid;
R'% Xé’% ﬁ%ﬁéﬁ%ﬁf%ﬁ 6‘[5 nino]benzoie acid;
adny xyﬁpmmwx)dblmwm@mmamw] beRZaiglRdogether form an oxo
0X0-2-propenyljaminolbenzoic acid;
grd %g’ Eg’;% % Rk

enyl)-1-oxo-2-propenyllamino]benzoic acid;
R is selected from CH{CC,HINH,, CH(CO,C) 4alkyl)NH,, C(O)COgH C(O)CO,Cyalkyi,

C(OH, CO.H, COxCigalkyl, C(ONH;, CONHRP, CH;NH,, CH,NHC;4alkyl and
CHN(C,4alkyl);

R ™ is selected from H, Cj4alkyl and C(OYH; and -

R is H, Cy.4alkyl and optionally substituted phenyl, wherein optionally substituted pheny!
is optionally substituted with one or more, Cyuallyl, OH, Ciqalkoxy, COsH, CO»C;4alkyl,
halo, NHp, NHC;.4alkyl and N(C;.salkyl)..

In one preferred embodiment said IDO-mediated tryptophan metabolite is 3-HKA, 3-
HAA, PA or QA.
In another preferred embodiment, said IDO-mediated tryptophan metabolite

derivative is a compound of formula (II):
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10 2-[[3-(3-chiorophenyl)-1-oxo-2-propenyllamino]benzoic acid;
2-[[3-(4-chorophenyl)-1-oxo-2-propenyljaminojbenzoic acid,
2-[[3-(2-fluorophenyl)-1-oxo-2-propenyllamino]benzoic acid;

w2 f887fizrorophenyl)-1-oxo-2-propenyllalninolbenzoic acid;PCT/US2066/601241
2- [[3 (4- quorophenyI) -1-0x0-2- propenyl]amlno]benzmc aC|d 15

2 [[3 (3 4- dlmetho )

2-[[3-(2,4- dlmethophph Y

2-[[3-(2,3-dinet WH)-1-0x0-2- propenyl]amlno]benzmc acid,;
2-[[3-(3,4-dimet yﬂohenyl) 1-ox0-2- Rfﬁpenyl]amlno]benzmc acid,;
2-[[3-(2,4-dimethylphenyl)-1-ox0-2-propenyllamino]benzoic acid;

whetHBr 2 diethianmhe ny hrdama=2tBr ape PlicnIR0iNeZeieReidindr a C;-Caalky!

gréﬂ%’%(@ 3 choxé%%%%& %&e %}%ﬁ‘?{mo ben% ¢ leglcai bond, each X
is Bxfidd@iBadipropoxphieny - ﬂVm’ﬂ -progeny/Haimiso ionz i aciiglcy group or a

c %I[{gx%?ég IBIRPOYRAERY 99&@ inelbenzoi Cg%‘ii Jpey may be

Ipropoxyphenyl)- ropeny amino]benzoic aci

copnfigsdtegaibehitganA it Ep?@péﬂ?ﬂ@rﬁﬁﬁ@]ﬁéﬁimc acid:

2-[[31 A vk p%ﬁmﬂ) X @e21Rrepeyl]aminplbenzQie e  the aromatic ring.
2-[[3- iz ,4-diethylphenyl)-1- oxo -2- propeny]ammo]benzom acid;

Profarably e fipresyibBempI 5 10d%6 2RorE¥hy [Jaminojbenzoic acid:;
2- [[Sﬂ@ﬁrqupﬁwmlhﬂmm&wrﬁmmd}ag&mQ;bmnmaptéfefaﬁl‘ﬁ/@)th of R
%%%6/076 0PCT/USZOO6/001241

an Bafﬁ fﬁ%lby Bﬁléhyl) [-oxo-2-propenyl]lamino]benzoic acid,
2-[[3R2fmethoRy-Brrithgieh evd)hts Gon2e sheperall fomin el zofopmoiets having

angn%qtg PR Eﬁl‘/o{fegﬁ}q)&%@ Shsmyiagupalbenzoic acid;

oXy-3-me 1-oxo- propenyl]amlno]benzmc acid; 5
2- [[3P(@fm@bhbiy:4inﬁ>étﬁ;ﬁ%éﬁ%}})&@»&é@éi@@bﬁﬁ%ﬁaﬁ%]%ﬁ%@é&dﬂ selected
ol Eprlfsnethony-Aighigrenbe pvksLroxa-ZproRenyiaminelbentRisAcidh and C;-

Cqalkoxy. More preferably, n is 2 and both X are selected from C;-Caalkoxy, especially

AJT\"

when both X are methoxy.
Particularly preferred compounds useful in the invention are those of formula (III):
0 = i
\ N \COQH
I H
AF
X
(IID)

Examples of compounds of formula (II) include
2-[[3-(2-methyiphenyl}-1-oxo-2-propenylJaminoJbenzoic acid,
2-[[3-(3-methyipheny!)-1-0x0-2-propenyl]amino]benzoic acid;
2~[[§-(4~methyiphenyi}-« 1-oxo-2-propenyl jamine]benzoic acid;
2-[[3~(2~ethylphenyl)-1-0x0-2-propenyljamino]benzoic acid;
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2-[[3-(3-methoxy-4-chorophenyl)-1-oxo-2-propenyllamino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenyllamino]benzoic acid;
2-[[3-(2-methoxy-4-chlorophenyl)-1-oxo-2-propenyllJamino]benzoic acid;
WO B Mmethoxy-3-hydroxyphenyl)-1-oxo-2-propenyl|lamiEjhe piisieo 1241
acid; 2-[[3-(3-methoxy-4-hydroxyphenyl)-1-oxo-2-propenylJamino]benzoie
2-HGid3 -2 Bst2nyisthexy-3-hydoxyahenylhehano «2:propenyl]lamino]benzoic
acig; -(2-methoxy-4-hydr henwh-l-0xo-2-propenyllamino]benzoic
cid; 2-[[3-(3,4-trimethylene -l-oxo-2-propenyl]lamino]benzoic acid;
2 g_%gﬂr gﬂ{gp%n P%gt% % eg%%%inéige Sact
2-i5-22F B BhambtAyrsaehheghyilaxodbsraparadidmino]benzoic acid;
2243 (38 0eibyienedioxyrhenu 2% asTsRropR RHlamino]benzoic acid;
g{nd@gz%[@%?}l-eﬁ?/lenedioxythggﬂl)-1_-c?§<%-2-p_ropenyl]amino]benzoic
2- BT RIS RHRARRYY hisferreef HBoRPFBFAEIREIGH) for use in the
2-MyEpiodis@iidn AP 1 -oxo-2-propenyljaminobenzoic acid;
4-dimethoxyphenyl)-1-oxp-2-propenyllaminolbenzoic acid
R e R e R e s o tnear o
E-Erhﬁ%hadrhmb@aﬂbdﬁomamsopmﬁ@nimg]hepadﬁoaﬁatoms. Examples of
2Ptz Relile Bl SbM B RIORYSRRGRY n-Dubl, sec-buty

and tert-butyl. As used herein, the term "C2-C4alkeny!" refers to linear or

2fiftBletepdeahrburross rRansininy agdicasiBon atoms and one or
z.mm(d%mgépﬁ&)ﬁ@; E@iﬂf@ﬁ@%@%ﬁ{@ﬁ@&éﬁ&&gﬁ \é zyll,kprope n¥l,

utenyl and butadienyl. As use rein, the term "C1-C4alkoxy" refers to
2"&9@?%’@%%&&&%@%@’{%?5[ %é%%ﬂ%?ﬁﬂ%&déllcyl groups having 1
2 {034 sdrbhanrhkonyis- IExaniplesmehgi)ahigodupsoinceide methoxy, ethoxy,

-Propaxy. ISOpropoxy, nsbutoxy, sec-b and tert-butoxy. 30 As used
2 R R B B loro o bromo
2&%@5&8@@@@%&%@@%@@@@9?&%@9%@cIu_de, but are not
2itecigraplingh Aamacs isphuaseapiablsdasganic acids such as

drochloric, sulphuric, phosphofic, nitric, carbonic, boric, sulfamic, and

2-lydvbirermae ;o saisrsrpsastammaibesanic a6k ptable organic acids
2-5ucl asdasetitxRRIBNC -brbyriertasiaiprmalfeniyidiexymaleic, 16 WO
2@%2@3{2'761658%59TIU8§9 6/002241 fumaric, maleic, citrjgé, lactic, mucic,
TR B R Bl SRAE PR RES RS Bsuiphonic,
2 {plu@nesinphionigplmeyie hesulghoniensghoyickdtsulphaatic, aspartic,
tamic, ic..Steari iti ' r ic, tannic
2 .-%n%@fl ?hﬁ%ﬁ fi;ﬁ;&!@, f PR R aRRtethERIC. ;
ﬁscg’glc an 3/! eni <5’51CI S. B L%ﬁ ik
2-[[3~(3 ,4-dimethylpheny!)-1-oxc-2-propenyl]aminoTbenzoic acid;
2-[[3~(2,4-dimethylphenyl}-1-oxo-2-propenyl]aminojbenzoic acid,
2-][3-(2,3-diethoxyphenyl)-1-oxo-2-propenyi Jamino]benzoic acid,
2-[[3-(3,4-diethoxypheny!l)-1-ox0-2-propenyljamino}benzoic acid;
2-[[3-(2,4-diethoxyphenyl)-1-ox0-2-propenyllamino]benzoic acid;
2-[13-(2,3-dipropoxyphenyl}-1-oxo-2-propenyljaminolbenzoic acid;
2-[[3-(3 ,4-dipropoxyphenyl}-1-oxo-2-propenyl]amino]benzoic acid;
2-[3-(2,4-dipropoxyphenyl}-1-oxo-2-propenylJamino]benzoic acid;
2-[{3-(2,3-diethylphenyl)-1-oxo0-2-propenyl Jaminc]benzoic acid;
2-[[3-(3,4-diethylphenyl)-1-ox0-2-propenyljamino |benzoic acid,
2-[[3-(2,4-diethylpheny!)-1-oxo-2-propenyl]aminobenzoic acid,
2-[[3~(2,3-dipropylphenyl)-i-oxo-2-propenyljaminobenzoic acid;
2-[[3~(3,4-dipropylphenyl}-1-oxo-2-propenyljaminobenzoic acid;
15
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5 Base salts include, but are not limited to, those formed with
pharmaceutically acceptable cations, such as sodium, potassium, lithium,
calcium, magnesium, ammonium and allcylammonium.. Basic

witrogaITasentaining groups may be quarternised with such aertsa®6/001241
lower alkyl halide, such as methyl, ethyl, propyl, and butyl chlorides,

2—[lpzoa@,i&iha@aiﬁlmgﬁmd@&%cyiprlgl@?m%ﬁjﬁﬁaﬁemy&;and dieﬁhyl sulfate;
others. Campounds of formula_(l) and their maceutic

2 R S RS S R D B AP T REt BB emown i
2-le(am ahexyS-BARAARI M mmt_émsopéwyh]mk;ianébdnz@rpmidted herein
2-{pl {E1518856, Ll gnade rerogpised diah spme AmpRunds of formula

ossess 157asymmetric cen and-are therefore capable of

2-[gxi€timeethorioferss iy phenstedesisoreaecistinnmabeitiarithus also
2-[Blatemigseprnesnds i sunstantially pureinemetbhiarmpiaicprne or more
asymmetric centres eg., greater than about 90% eg, such as about 95%
2- P oot GBI 99 0B e - RESR B ARG IS Atiding racemic
2-ITExEHasiihereafhiSugheisdriess svinybeeprépatad byrasymaniétric
nthesis, for ex le, using chiral,intermediates, or by chiral
2-52%@;— 15N WT%S%‘F{&IE%} w%q ﬁle“%?%"sé%rtoﬁfgq %%%]%%nf%%g tﬁéory or

2-HietReméthotipri tvdrasopmhsonhids olordrmareny) lareisr et veinti-allergic
A ' ferred -C ' iem-is known
z-@?/ﬁ.hmer i tﬁ%@{&%&%&?ﬁ%ﬁfﬁ proed zjsafzgm_ R g&%&ﬁ]@&@@@m,

emical names N-[3 oxycinnamoyl]-anthranilic

2-HeiiPonstipsy 3 Avirastrbshdnge R axere s BrihsREiti At henzoic

- 2-Asithandmry-alaodbespiener-100as-Rranitast] fhtilduTHeszoit isciknown by

the chemical formula C18H17NO5 and hy the trade name Rizaben. The
Rkttt PR g
2-felom3-QiiNethyE@PhEnCHI @O0 CHBodTnWan# Q0620658
S2006/001241 Referencetq a " P ) |" should be
e R e Brob R (R ol ME £ 00

2-fcéhtortivdmtbdevyibhear) laprbvinieppaey daminchguesic acid.

A particularly preferred compound of formula (III) for use in the invention is 2-[[3-
(3,4-dimethoxyphenyl)-1-oxo-2-propenyljaminoJbenzoic acid (tranilast, TNL).

As used herein, the term "Cy-Caalkyl" refers to linear or branched hydrocarbon
chains having 1 to 4 carbon atoms. Examples of such groups include methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec-butyl and tert-butyl.

As used herein, the term "Cy-Csalkenyl" refers to linear or branched hydrocarbon
chains having 2 to 4 carbon atoms and one ot two double bonds, Examples of such groups
include vinyl, propenyl, butenyl and butadienyl.

As used herein, the term "Cy-Caalkoxy" refers to hydroxy groups substituted with
linear or branched alkyl groups having 1 to 4 carbon atoms. Examples of such groups
include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec-butoxy and tert-butoxy.

As used herein, the term "halogen" or "halo” refers to fluoro, chloro or bromo atoms.

Suitable pharmaceutically acceptable salts include, but are not limited to, salts of
pharmacentically acceptable inorganic acids such as hydrochloric, sulphuric, phosphoric,
nitric, carbomic, boric, sulfamic, and hydrobromic acids, or salis of pharmaceutically
acceptable organic acids such as acetic, propionic, butyric, tartaric, maleic, hydroxymaleic,
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of the effector cell for the Immoral immune response or cell-mediated

immunity/inflammation. Without limiting the present invention to any one

theory or mode 5 of action, these cells recognise and bind to antigen

wahigk/igassesented in the context of MHC Class Il molecule&axpseiseid1241

on the surface of antigen presenting cells. More specifically, THI cells are

furflarictionaldjcdedimed hsticH welizwhictoprodbessdivie palianiil. - 2xHEN- phanylacetic,
NE-a and mediate ce lated/] LM S T :

e o el Separic
glutarsianetiftic Csigadcmpalinitc] @lgie iHAvesrapaaisbemie. tTHfe atciiccrydsvaleric
ac;ihibition of these TH subclasses in that production of the cytokines

characteristic of any one subclass promates the expansion anﬂc}i1 .

funcHeringplss s iF-caIs Sﬁﬁﬁtsﬁﬂﬂﬁgst%hﬁ@ﬁom%u & bfemaceutically
acdemgbRNigBithachthesstibelpsstSiithwithtmtatimitiguhe presesiim, ammonium

' tion in any way, in autoiminune diseases such 15 as multiple
an‘g]@\igy SIECTH T Yifferentiated autoreactive CD4+ cells are driving the

inflaBusatoijfqgocessialnifgcerouprapentiocapprieisines afifhatusikengpgiins lower

AL T o, ot dl!

sulfates dikie dimpibiiond dsthph el SemRctEsination combined with gene
delivepnablldt cFessuaus Reafssnemimia-beisuesessplaplasiadre known and

models of 20 multiple sclerosis.(Brocke, S, L., Nat 79, 343-6, . )
oy PSR PR KT, T 8550 SO Ba B gt which e
indNaibia A %8 Bdre2002)e Moreover, currently approved treatments for

multiple sclerosis have been n to.ind H ift | tokine

profiﬁ 0 Slgaﬁ‘éﬁt}\";vifﬁ‘;ﬁﬁi’ﬂﬁ% eqs%yersé)(s%?g (éé%%?n%ﬁﬁgpgg%ﬁk@g %{S%Q‘Imseés
asPaMBriz08a)eRefé mndhersfoTecedablfo fdeaisbrseiy Hespsthyy @Be stereoisomeric
o COM PSS HAIGIBNEE A0 raatb M taniss Amd Multamisial e ulUI iR form at

imited to T cells which have been naturally or non-naturally modified, | .
ong PRI CRIIEIIIEH AFBTEESoHIR bt oRErdate TR AR SO *77°
cc AP QriRHRERr SmAcE0 SxiRMcioreRitswhichedhiptcomimitiamnito iecdf. Such
. cellimage, These cells maf\éflbe at ag%(ﬂgiff.er tiative ﬁtage ofm.u_al intermediates
ls%ﬁ?félﬁﬁ%é’ﬁt?ﬁg?& E TSR e SEORTY " Sh&HH B S ke ’
or lefetentecalarigrone or 30 more of the functional activities which a THI

cell a‘_mﬁ ifferentiatjve ORMERL d5:C leof REKOURING on, th

This inc ux gs?fl %?%é%p%%%l%ﬁgﬁg%ﬂon, dif?gfe%%ggveogr%/or o e

copynokide pf Serstle D el amsty bentirilisrgie GaOWREN 1 PIFésgLy preferred

cofgstiationof FH2netioning whish, due teithe ceessinhipiignRaf titnes N-[3,4-

subclasses, effectively 18 WO 20061076580 \JTS2006/001241
dimethoxycinnamoyl}anﬁ.%aniiic acid or 5—?[I—8,4— m‘le?howp%menyl)d-oxo-?.n

propenyljaminoJbenzoic acid and may alse be referred to as Tranilast. Still further, it is
known by the chemical formula Ci3H;7NO;s and by the trade name Rizaben. The structure of

N-[3,4-dimethoxycinnamoyl]-anthranilic acid is depicted below:

\ .
H
COLH
CHa0

OCH;4
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down-regulates THI functioning. Preferably, said THI functioning is
down-regulated via up- regulation of the production of TH2 cytokines.
According to this preferred embodiment, there is provided a method of
weooamv/rsgsilating autoimmune THI cell functioning in a mampaaliisaéds/001241
method comprising 5 administering to said mammal an effective amount

3: OR‘%ﬁfeﬁ&rﬁJ @Q‘%I'Qﬁi?jtﬁﬂ éWI;éQ%ﬁﬂ dneiabolitesdersapdvativeserence to the
. ereof for a time and. under, conditions sufficie ew, the. subject THI

g S AT L P SRR e G A B DA s
of thitkeofefipet@guledtis T2 citoiciherpnatuctionnieferespoesto the sulsjéorediated
. THI.cell heing an "auteimmune:.cell.sh .

D S B ETON o IR TS or mode
of aptidnis theggarel sthes TED st ORragriewnTueh A eRtih Ny @ésteef MHC
cm!é%( gﬁ[ g%&@aﬂgse&ﬁ%&%ﬁ J%%&Erﬁﬁt%@et%faaﬁ@geﬁtqﬂe@@&ﬁ@ukn3&%@@? Seally,

ibits cross-reactivity with a self antigen. or it may be directe
I e ety St ol R g SR
INY:ILEh%H"@&ﬂQt&he@reﬁﬁﬂidﬁdﬁﬂﬂmw Gnenineonggomede oTgRtiosl]s are
the 15 activatign apd induction of effector functions of a.T.cell f :

o R G RED Bt (ol Mt e Sk Sl N A0l mociore
thealitoantif erespoasmye gprowsivnendreverinhibitoprefethesty Fe mipelpyses in that
ordRBIRRTOIEIN: JNSEGIS theralpraslbmare piefarabrpavidac aneihadstin and

own-regulating autoimmune TH1 cell functioning, which autoimmune
funptipning of Hieedteqolds L hipati BT Sdie iReyRiEssHting i Areptoging of the

ot EMRHEINg administering to said mammal an effective amount of one or
more |IDO-mediated tryptophan metabolites or derivatives thereof

(e SRR DBHEROHS SO 65 R S SUel R BET e S
as (GxAlfipie cediieresiporse] viliereinisad rgtabstitecor Qa4 ativiésthereofiriving  the
o BiSRRER I ARR A R g SO g o
msteliptepiaicrmeiEiteotderiative: hereollis sednpaimdonte ohalemm peptide
ligﬁl%s %ﬁﬁﬁ, HMBEEARR434Q inhibitors ("Statins") or DNA vaccination combined
with gene delivery of IL-4. These have been shown to be successful in animal models of
multiple sclerosis (Brocke, S, ef al., Nature 379, 343-6, 1996; Garren, H., et al., Immunity
15, 15-22, 2001; Youssef, S., er ol., Nature 420, 78-84, 2002). Moreover, currently
approved treatments for multiple sclerosis have been shown to induce a Tu2 shift in the
cytokine profile of patients with multiple sclerosis (Steinman, L., Science 305, 212-6, 2004).
Reference to "T cell" should also be understood to encompass reference to T cell mutants.
"Mutants" include, but are not limited to T cells which have been naturally or non-naturally
modified, such as cells which are genetically modified. Reference to "7T celis" should also
be understood to extend to cells which exhibit commitment to the T cell image. These cells
may be at any differentiative stage of development.

Reference to Tl "functioning” should be understood as a reference to any one or
more of the functional activities which a Tyl cell at any differentiative stage of
development, is capable of performing. This includes, for example, Tyl proliferation,
differentiative and/or cytokine production. It should alsc be understood to extend to the vp-

regulation of T2 functioning which, due to the cross-inhibition of the subclasses, effectively
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WO 2006/076580 PCT/US2006/001241 wherein X is selected from N and

CR6; -- represents a single or double bond; R1 is selected from H,

Cl4alkyl, OH, Cl.4alkoxy, halo, CO2H and CO2Ci_4alkyl; 5 R2 is selected
wibanudA7@&@-4allcyl, OH, Cl.4alkoxy, halo, or R' and R2 togetheffmsam 241

optionally substituted fused phenyl ring; R3 is selected from H, C1.4alkyl,
do@ﬂre@dla‘!@&@%lyﬁﬁﬂﬁ&ﬁkg Rdeiziableciad Tamithctdrdad yHds2daiobnd, via up-
re t1o (I3<o§g f%‘O%Z%L 4,aIIcyI and R7RsR11 RO9R110RS s

%‘e edte? nﬁ’ 243fRoxy, halo, CO2H, CO2CI-4alkyl, NH2

and Md&’@pg?@uélselemé@rﬁ:brwﬂpdimﬂal kite®@HsaptbGdedatk oxsthRy of down-
refick A EAe aenJroRRnARIY Bl QIR A Bampriing

er form an oxo group or R7 and R9 form a bond; R11 is selected
adwanﬁtemg,t@ MR RE SRt e ARAYRHE, aoto) cropHDO-mediated tryptophan
&N 2€ dallgibiesl 6660 b GQRE Q@Zﬁé&aﬂéﬂdﬁé@ Nﬁfﬁclent to skew the

C(O)NHRt3, CH2NH2, C 14a|k d CH N(C 2;
UGB U FREE Abc)aie IO AN 10 HECPARIT A eove thereo!
upappaaeiylsbstitlited phémjilpwherein optlonally substituted phenyl IS

A M o AT S Y s

to Exen ﬁhﬂsr@@ﬂéf@#amye@arcﬂ%)w@wﬁﬁa‘@rw@b@ﬁaﬁqﬁé@o@ﬁ@ @@gqmln this
Ahe Th RACH 20 2%%@&1&5%@?%%@9@?@1@&% IRQ fediaie, it may

ptophan metabolite derivative is a com%ound of formula (I1): R3 O
be %e&feé@ﬁnwﬁﬁg apnfigep but nevertheless exhibits cross-reactivity with a self antigen

or it may be directed to a self anfigen but nevertheless exhibit cross-reactivity with a non-self

antipen. Without limiting the present invention to any one theory or mode of action, the
activation and induction of effector functions of a T cell by a self antigen corresponds fo an
autoimmune response. Preferably, the subject autoantigen is a myelin protein and even more
preferably the myelin basic protein.

There is thersfore still more preferably provided a method of down-regulating
autoimmune Tyl cell functioning, which autoimmume Tyl cell is directed to a myelin
protein, in a mammal, said method comprising administering to said mammal an effective
amount of one or more IDO-mediated tryptophan metabolites or derivatives thereof for a .
time and under conditions sufficient to skew the subject Tyl cell response io a Ty2 cell
response, wherein said metabolite or derivative thereof up-regulates Ty2 cytokine
production.

Preferably, said myelin protein is myelin basic protein.

In a preferred embodiment, the IDO-mediated tryptophan metabolite or derivative

thereof is a compound of formula (I):

D
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(1) 20 WO 2006/071)580 PCT/US2006/001241 wherein each of Rl and

R2 is independently selected from a hydrogen atom or a CIl-C4alkyl

group, R3 and R4 are each hydrogen atoms or together form another
wehamidaésond, each X is independently selected from a hyeito®ys ypowpi 241

a halogen atom, a CI-C4alkyl group or a 5 Cl-C4alkoxy group, or when
whyyeinK groups are alkyl or alkoxy groups, they may be connected together

to form g ring, and n is an integer from 1 to 3. It should be understood that
X e aR

e subject of modulation in accordance with the
-~-metkpctafithe gredent dvvbhtiomis localised in a mammal, therefore
readinng fhe subiect methegdodbe Rerformed By MeamBerg-thersybiect
R égcl}f%ge%%%%o% aoftn 146@% fissue, 1ééiftiﬁe t.gi’isof%teg z oarn, not,%wlé subject bj

eist palstiedoftoms H, <€ mdlirlia M el mulpleugoRcatnstidoldregtber form an
opfunGiigningalal hel Greslsdnghat group or just a subgroup of TH1 cells

4in that group. Similarly, in the context of the modulation of the biological
R fderEmG léY,Lip}éIhgﬂrrﬁ?B%XMr?& R4156d that the subject
R'moodidagio o ¥Ebe aehiel e ialitheyt bl obRoagtLZiig TELCelklkyl and
prnct@jing either systematically or in a localised manner. Still farther, 15
Iespective of which means is employed, the cellular impact of the change
in YO cell fgnctioning may occur in the context of either all cells or just a
of cells within the relevant environment. Reference to
ulating"’the functional activity of a THI cell should be
undefstoael'as a reference to preventing, reducing (eg. slowing) or

RGNGMIER Mlb@pgﬂz?ﬁ [ %%ﬁi&ﬁ%&}@%@ﬁ@ﬁl&%ﬂmﬁz and NHRY,

Jeference to "up-regulating” in this context should be understood to have
Rth@@@ﬁ@ér@@%&ﬁ?ﬂ@@@hQ@éﬁﬁd'ﬁéﬁ]\]ﬁc’?ﬁ’g as used herein includes
rRhefaisnaittaiescdiesioganima/s 460 Csheep! pigs, aatthd, 1berses form an oxo
donkeys), Ig @:ﬁ)tory st animals (eg. mice, rabbits, rats, guinea pigs),
gr%?r?ﬁ iGACamintats i‘ego.n 0gs, cats) and captive wild animals (eg. foxes,
R 25 sahgaxbiendEEN)C O BidFEbI ¢ HeOrammia A Hunt40 s} G FBHAI6HCi «alkyl,
anj E o) r . th )e}@f@aj IS@Eman h
C@%%érrrweggrﬁn’et%% éﬁ( oifven&r?e%ﬁ}aqtzé T%Ig?céll functioning, it r%%%ggl'géeh& and
Cidg¥{fedatsyhduce the upregulation of this activity in certain circumstances.

RFY examplgsdncertaimsongitionstheadministration of a metabolite or
m%(;und of formula (1), as 30, hereinbefore defined, ma

b .
R b Pbpticte &) B AL, R CBIARIP TR grally subststed ey

is optionally substituted with one or more, Ci4alkyl, OH, C;alkoxy, CO.H, COyCysalkyl,
halo, NH,, NHC,. salkyl and N(Cy.qalkyl)s.

Even more preferably, said IDO-mediated tryptophan metabolite is 3-HKA, 3HAA,

PA or QA.
In another preferred embodiment, said IDO mediated tryptophan metabolite

derivative is a compound of formula (II):

b B

CO,H
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such therapy may well be unwanted downregulation of TH1 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
wWihaofreexaideilite or compound of formula (1), it may be desiraBl€T{gs2606/001241

administer, (in a site directed manner, for example) an antagonistic agent

of that molecule. 21 WO 2006/076580 PCT/US2006/001241 In another
wiexsmpde]) hRapydvith ia imitadickitelpsdemgbinas of farogataatinmaya C;-Caalkyl

necessitate, 4he use qf antagonists of these malecules i or. lQ_inhibi
S RS a Ik P B AR R R G AL, doen
is ndepandtntinstiested detiviey igdeoulrete. relhalogradronstagpedsalkyl group or a

cﬁé&@&sgg;e%}elimpiml Hisett finclioning -8Rl ereioefeS they may be

understood to'mean that at least some of the TO cell functioning of the

COPRERAA AP RIS IHRIBITEE, Esiticd Bt BIREAMEEYL{Rrded functioning due
to the affects oé theisthjedt tmetabolite eelconmpaund hE fenmieda ¢F) Mlodulation in

formula (Il) or a phatrmaceutically acceptable salt, thereof..Accordingly,
ScCTEHER QbR E TRt OB SRt o A P herefore
requprmguibinghieviametioiral bin bivfedhadicelb éunBionmthessilienttiedis one of a

exSQBAISIRG QOMISIeriog. @ saithmamnal aheTaele AmANRLLAhodulate the

agonist of an IDO-mediated tryptophan metabolite or compound of

fuehening (Pf el thontid teljsondhsk aravRcauiiehry s heEam B d whrdhein dhat group.
syRBIereNGane BRad Ut she ShowEhenUnOREStaRh R A refierRnas teranammal, it

proteinacequs 15 or non-proteinaceous molecule which directly or f
Shipt gty HRBIRS gt b B PR B B a s HE TSR rih HiBRTAGE ©
mdanibitagyractodlyfeidhenngtdtelitey sewariepiiviod $nof 1fonhnethuiroeforsnidi durther,
._(I) or.phar eutically acceptable s thereof. Ideptification qf .
R G AR S e
fusghieiredhulisiogr matkogstwes|bhrslver )l trlseoskilfed MhBwaptoDeels within the
relwmférﬁf?{b%éﬁft.the present invention relqtes to.the use of thg invention.in

relation to the treatment and/or prophylaxis of disease conditions or other

unwarsaraeh drio ARV B eplainep Jsri AN ianeloAShEBT Sfich Ardosattishould be
unglg?iﬁ:@@géw é@ﬂ%ﬁh&;‘ tférﬁﬁéi’déhﬁigg‘? @Q@gzlﬁg %@%@@9@(16&@%@?%1&% one
isease conditjons characterise aberrant or unywanted TH1 ce
or R GTRAEE S A HUBIPRLR EST R oo B/ RELm e ith Ui TG theuld be
unfeegend 2blinvehtaotocar\naneaitineory or mode of action, conditions which

may be treated in_accordance.with the 9] INVENHON. o vimal

inclugﬁ? 6ﬁ%remr%%%iteaa %lose‘iiﬁ eremecﬁlgtlg ggrtlg}tlr%]lrr?ﬂr‘ﬁgg ﬁc%?\é iti}éns. C‘ammas
(e@refiernblyigsaidttionditiorsisionkayibitahoupiery test animals (eg. mice, rabbits, rats,

guinea pigs), companion animals (eg. dogs, cats) and captive wild animals (eg. foxes,

kangaroos, deer). Preferably, the mammal is human or a laboratory test animal. Even more
preferably, the mammal is a human.

Although the preferred method is to downregulate Tyl 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 a metabolite or compound of formula (I), as
hereinbefore defined, may be an appropriate systemic therapy. Accordingly, a side effect of
such therapy may well be unwanted downregulation of Tyl 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 metabolite or compound of formula (1), it may be desirable

to administer, (in 2 site directed manner, for example) an antagonistic agent of that molecule.
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demyelinating disease of the central nervous system or periphery, such as
multiple sclerosis, acute inflammatory polyradiculopathy (Guillan-Barre
syndrome), polyradiculoneuropathy or 30 chronic inflammatory
Wéatpdliiadifon. Accordingly, another aspect of the present ifé&itioHqe/ 001241
directed to a method for the treatment and/or prophylaxis of a condition
In ehatastetisesld) yheherrant Hineelbilitc e cingpouaimaifimallsdi) methockssitate

comprising administering to,said mammal an_effective.amoeunt of WQ
e R b B R e S e AU, 8t A pound
w}ﬁahtap@m@sxdnu@mﬂv@s ahesaohibbattiwiecintimgtides] coniditivnie required to be
sioflicienttg dawngegplate sgid; T functioningy Mare;Basliculailyadhgigdfore be

provided a method for the treatment and/or prophylaxis of a condition

ungersierddnsearBy it iniastrerHol 88 YahGRbnfHECHP RS Ph AR megignal exbibits

KT ds1 SvaIM B iSing Ademinisiesiay tansaithimaramatanieffecive amnatat subject
of one or more IDQ-mediated tryptophan metabolites or derivatives

mHERL TSGR LD AN LI fo WA & T Fafcceptabe sl

thewesfionse to a TI-12 cell response. Preferably, said metabolite or

derivalis nereolugsiadulates THACMAUNE IUHSHA0. ARMETE a metiod of

prefergfﬂr,‘ autoimmune TH1 cell’is directed to a myelin protein. Still
upragwiiimefeiably reaEnHy einhibitsbir 18 niplliABsER PribteiHAREHtth g egrPrising
ad%mféiﬁéﬁﬁ?grrﬁdM%%@%ﬁﬁ&ﬂ%?%@aéb%e%‘%ﬁw&ﬂd@n metheskdiated

or the treatment and/or prophylaxis of a condition characterise .
tryRiRBiRhOREOTIR Yol SERCHBRIAG fﬂfﬁ%ﬁ}n%ﬁ,Wa@bi%rﬁﬁ%fwwmm
ac€@ltdbldiractaerdormyelin basic 15 protein, said method comprising

administering to said mammal an,effectiye amqunt of ane_or . more .
D0 T ST B e B s ten S proseinpceous

orundepraemditions sulitcignt-whishedirecTHbealidaspinsebibits, Tistardelpr otherwise
do(%%%%ﬂﬁ?ew crein said. malalalie.f5-Jerivaine JhaeohLRrRaigtes dhbdmds of

cytokine production. Preferably, said condition is an autoinimune

forewhy dinceifyaredle of phesesgaiicolnercatiely sabin Bpsaripdytification of
an g&ﬁiageiﬁfﬁlaiy,fe@i@sl@ef@k}@r%@!s@myﬁimiiaﬁ diseaserétiasiteschieved utilising
inflammatory polyradiculopathy, polyradiculoneuropathy or chronic

mefinds el NP W A iAo S5 ferably, said condition is multiple
sclerasisctharagrefesfebeantbatmesnttitha d©s toatiated dfithtdphertion n relation

to Et%%tl?rggclrirtl%ni‘? o] 15%81'5@}%3){21? (g)if cg?gégslje:l %(grlééitions 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 Tyl
cell functioning, such as autoimmune Tyl responsiveness. Without limiting the present
invention to any ome theory or mode of action, conditions which may be treated in
accordance with the method of the present invention include, but are not limited to Tyl-
mediated autoimmune conditions.  Preferably, said condition is an autoimumune
demyelinating disease of the central nervous system or periphery, such as multiple sclerosis,
acute inflammatory polyradiculopathy (Guillan-Barre syndrome}, poiyradiculoneuropathy or
chronic inflammatory demyelination.

Accordingly, another aspect of the present invention is directed to a method for the
treatment and/or prophylaxis of a condition characterised by aberrant Tyl cell functioning in

a mammal, said method comprising administering to said mammal an effective amount of
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R3 R2 Ra (I} R1 X Rs wherein 30 X is selected from N and CR6; 23 WO
2006/076580 PCT/US2006/001241 -- represents a single or double bond;
R'is selected from H, C14allcyl, OH, Cl_4alkoxy, halo, CO2H and
woeRE#dkyl; R2 is selected from H, Cl4alkyl, OR, Ci_4alR&EA$as/ 19 241
R'and R2 together form an optionally substituted fused phenyl ring; 5 R3
onis selaotedBrOmmbtli¢ddmitpidpin 1@jidalltexywaddrhative tbesedédimda time and

f H..C 1I novs 4alk H, CO2CJ-4alkyl and
uné%g c&%}lﬂég F%l%?[ %%g%}ggleg?eﬁ?r%%%{f Z%%I)Icaﬁh OH, C1-4alkoxy,
haloMso2aricaady, haikys NPddsdd RefRadioRbIdreaiuens aFAdHh ophylaxis of

a Sohafiky| RH 0Lk R in R 8, ROANRESRE 8ACMmammal, said method
independently H and Cjdalkyl or R7 and R$ together form an oxo

roup ..
COBPRIE ARSI Hori Rt kmsHed Horreicoam ﬁlf}-‘e%g-medmted
tryietdpG4a 263 K N bt 2d i @49 2t 6QHE O AiEjd alid/ ind & CéajidoQRfficient to
SkCOZ [ al&l3 vl SC%%)V\%IZ,F&O?}NIsﬂeRlo?ﬁSgZHZNHZ, CH2NHCl.4allcyl and

TNl aﬂ%y}?) SR FisEelsctedtrom H, C1.4alkyl and C(O)H: and R13

is H, Redfaealtdyl asadddpristrat)isubstitdesaasivenyhaobrain-tstidaiedly Tn2  cytokine
pr§&‘LQ§¥HH.ted phenyl is optionally substituted with one or more, C14alkyl,

OH, Cl.4alkoxy, CO2H, CO2C1.4alkyl, 20 halo, NH2, NHC14allcyl and

N(CIMarrprefenhbre ity 2saimmoeniadisilainitpah Cnieiarditerrgtetn. Sull
médMfeordbliAbidiAverQheotdik anpihainsierasambodiment, said |

I(llil))O I_}g%%g}: teAg tt?%tl?é) %?&e@géag%g& 9{5‘ %/ea%\fgsésntai%%?x 181lil,n ggef%r%lflcl)%ided a

method for the treatment and/or prophylaxis of a condition characterised by autoimmune

Tyl cell functioning in a mammal, which autoimmune Tyl cell is directed to myelin basic
protein, said method comprising administering to said mammal an effective amount of one
or more IDO-mediated tryptophan metabolites or derivatives thereof for a time and under
conditions sufficient to skew a Tyl cell response to a T2 cell response wherein said
metabolite or derivative thereof up-regulates Ty2 cytokine production.

Preferably, said condition is an autoimmune demyelinating disease of the central
nervous system or periphery. More preferably, said. peripheral demyelinating disease 1s
acute inflammatory polyradiculopathy, polyradiculoneuropathy or chronic inflammatory
demyelination. |

Most preferably, said condition is multiple sclerosis.

In a preferred embodiment, the IDO-mediated tryptophan metabolite is a compound

of formula (I):

@

wherein
X 15 selected from N and CRG;
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N CO2H RtHR2 (x>/25(11) 24 WO 2006/076580

PCT/US2006/001241 wherein each of R1 and RZ is independently

selected from a hydrogen atom or a Ci-C4allcyl group, R3 and R4 are
wearhdiydsegen atoms or together form another chemical boPdT@&estooiE41

independently selected from a hydroxyl group, a halogen atom, a
—C-Cdalksdniyasmele ar Ghdiatkady group, or when two X groups are alkyl

10f, . the Y, C t f r and n
R'9% @Qf&&%&@fr%#g% E?l)élm ﬁﬁ? 2 %%%%&%%1@%@ A 8@;@},45%%71 !

is an integer to 3. The meta efivatives and compounds of

Ritgensalecter ibemuth (f)-ollphdpiatoutbany abelsptobiR sand Rietegtthaayform an

opfisag HaRdiiR.aaniAagieRyvthanother therapy, for example an
immunosuppressive or_anti-inflammatory treatment regime to the extent

R%ﬁ%?%???&t@ﬁ’ﬂh%@'%Mﬁ%ﬁ’igbﬁ%’ﬁ’e@éﬁa?ﬂ% An "effective" amount

Rmeadectid analhtteakssaty. aliens! partly teattialn ¢@.HesiRd:; caliyl and
response, or to delay the onset or inhibit progression or halt altogether,
the onset or progression of a particular condition being treated. The
amourvari depending upon the health and physical condition of the
individu be treated, the taxonomic group of individual to be treated,
the degr€e protéi:tion desired, the formulation of the composition, 15
the assessmefi of the medical situation, and other relevant factors. It is
expected thgt the,;amount will fall in a relatively broad range that can be
determined through routine trials. Reference herein to "treatment” and
"prophylaxis" is to be considered in its broadest context. The term

R ireatnwent fidees netiveceEsansivoply sl @ culjachisiieater] Nrldatalir %,

dgecovery. Similatly,. "pr is" dges hot necessarily mean that the
- R se\fe ’}/el ﬁ&%océﬁal%?p Iﬂo

Subjectw entually &Bihtrdcf'a dicease condition. Accordingly,
Rir@4rReandRd propmiandsiactisdd aihetio (Atiabkpf oh& symiftdmgeatiea form an oxo
B tj) ,Li@raﬁgqgiﬂ'% rfeyenting or otherwise reducing the risk of
gl“d ecfoping a partlcu(%ar condition. In the context of multiple sclerosis, for

R 'e st Aeistetethizom & HHCRAD Rk £RK S 8 o sy DR (SN G iRk AT bR «allyl,
C@somedierratdRgIoNRHULMERECe SERENARIEUBIIREION S HMSIEQWlyl and

accur, for example, where the 25 subject compound is administered
Gy #35¥d8me but not all affected tissue. The term "prophylaxis” may

RBéscensiddeohalyeuaing dhe Seveiifyar onset of a particular condition.

R® is H, C4alkyl and optionally substituted phenyl, wherein optionally substituted phenyl
is optionally substituted with one or more, C;.salkyl, OH, Cialkoxy, CO-H, C02C1.4aﬂ<ﬁy1,
halo, NH,, NHC,; 4alleyl and N(C; salkyl),.

Preferably, said IDO-mediated tryptophan metabolite is 3-HICA, 3-HAA, PA or QA.

In another preferred embodiment, said IDO-mediaied tryptophan metabolite

derivative is a compound of formula (II}):

CO,H
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"Treatment” may also reduce the severity of an existing condition.
Administration of the compounds of formula (1), formula (ll) or
pharmaceutically acceptable salts thereof or antagonist thereof (herein
wietareardssas "modulatory agent”), in 30 the form of a pharmapestigalei241
composition, may be performed by any convenient means. The

wlm@@luh_ _@ﬁ{wﬁgéah@ff{hg mﬁémh g&cﬂwm%ﬁﬁﬁi%&ﬁﬁ%&?%&%t@rmﬁcﬂ

exni I§t r QeUtIC ctivity when administer IN an amount_ whic

G o o T A REEPLAE U ANBCTORT AL B ARl Lopfh ach X

is independantor ettonal oo théyiacylagerya gt caseomAdtodttatmterofp or a
das Y. pRIi . Considering a pati fore mlecfJ QUL+ bhe

R S LB S RS AE S O RO BT 288 ey

copseiphtoapthercatimay e administere dnpreekiivgrdnirdt. body weight per

day. BRsagededimes &Eﬁyaﬁee@dﬂiﬁeé’o@ggi&\déj eiheRptimu @E}hﬁﬁﬂéﬂéﬂm) or
response. For example, several divided doses may be administered daily,

PRSP Ry PG ralif Tt meaih 50aRs JiStei B FOuNRg e With another

th@eppotionatinreduscdaninsipptedivy thepxigeneinsainbiibemttiatignme to the
ex%a%t}i}] %@&9!‘. a erjcltcr(g1 tibg %qjmlnls%ggge%m a convenient manner such .

1L . .
e oral, intravenous (where er soluble), intraperitoneal,-

intrasvasetieati eireutanovess miakerntakorsuppdditchprolids gitain the desired
redJURNANING (P YL NG SN LIRS MRIGEHICS: DR Madulainnuage ‘Eﬁ%“@é/set or

be administered in the form of pharmaceutically acceptable nontoxic 1
Progiessisucdf aParisiadeRiitionBeiaieairdorhbfelesueyyaing SsRending wron the
hetaltlm Iiiﬁ@i(\ym@'f Rﬂrﬁoﬁ@ﬂ@i@ﬂd 'd;ﬂﬁ%@siﬁi&m%hﬁﬂr%iiﬂ§a§&h$§@%&ﬁi%ﬁ)-group of
. lustrative of such_ aci ition salts are hydrochloride, hydrobromide, L
ingfyidatio BROEARA TR SRS RECISToR At o it S AR h e cotposition,
thenaleaimeans edritetenddichiehaitid:thenkk ethifrtirdeaativéangredient isceded that the

admini LN tablet for eta ontain a.bi [ such as. .
A e i

alginRefsihcahdraitutoridreatsnthaad fnsaphebinis stémbgteomPhigred in its broadest

comedulaigry.agent-maw.be dinkeg: Q@Mﬁ@f@@s@mﬁ@m MLRAWii total

proteinaceous or non-proteinaceous molecu or example, in one

eI dintami 8t ihe PHEREAT v EATD R YaRFsroat RGP ag At MhgysHlject will pot
evegRaOipteshtit a meleaulewihioh PesautsdAiargesng4o mipeadisedaxis include

region. . Routes of administration. include, hut are not limited to, . )

o2 TA) Ay AR A UREry Al RTAGEHBB, O hervis reducing
théntisip eritcieeatpisucptaiedushondiiacrahiathg, mintkerofathyltiple sclerosis, for
exH}Hﬁ@] L{ﬁ&u}ﬁl@/ n&@ﬂlﬁg%ﬁg l%&i&@&%ﬂ%?%%v&nﬁon of inflammation of some neural
regions but not necessarily all neural regions. This could oceur, for exawmple, where the
subject compound is administered locally into some but not all affected tissue. The term
"prophylaxis” may be considered as reducing the severity or onset of a particular condition.
"Treatment" may also reduce the severity of an existing condition.

Administration of the compounds of formula (1), formula (II) or pharmaceutically
acceptable salts thereof or antagonist thereof (herein referred to as “modulatory agent”), in
the form of a pharmaceutical composition, may be performed by any convenient means. The
moduiatory 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
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intracereberally, intranasally, infusion, orally, rectally, via IV drip, patch

and implant. 25 In accordance with these methods, the agent defined in

accordance with the present invention may be coadministered with one or
whoresdtlaesicompounds or molecules. By "coadministered" R HAEE06/001241

simultaneous administration in the same formulation or in two different
0.fospubedtans Vimghe sexhdatordidiere nh o btesior seguenpal dbnimssatioty weight

e r different routes. Fqr.example,.the subject.agent may be
P B L e R AR B, Fox
exXaffipdts .S@?fé_%é?é‘déﬁii apseimbiiberadivimisierasdnily, M}dif_mﬁeﬁde of §then suitable
mﬁ@%@'&lm%%&@%%%%%p%%ﬁ? theRdmipistiation cgyﬂﬁ?e Q%%encies of

types of molecules. These molecules may be administered in any order.
e gfugisther aspect of the present invention is directed to the use an
IDO-mediasddlwyptaphaninetabaliterondedvatyedhergoiimfi®er such as by the

manugacture of edicament f rﬁf@g 2 WO.gOO 076580 I b

O THTESB0M0BTIRT T EnaN Bk ARG ek B Bk dHbaneovs.
inTiditrosd] femstipmisitpwyhiengas edimipisteng degaidstmrapoundlease molecules). The
mQ@a{i’é}b‘ﬁ%&{?& .@e@%ﬁ%@%@%%%tﬁ r&f prac%ﬁjc% _gci:tclggtéﬁlg%ontoxic

autmmmunq con _|'g|on and even more prefera Iy an auto_ln iune . .
safierioitio s @it ad e by Armpihemieniespio AS evtiffeanse itomnoR s ke (which are

caRsieind & Morerprefensibs seidicapsiiiands)aniaselifneiNGich acid addition salts

demyelipating djsease of the CNS or periphery. Magst preferably, said
o A R o B?é@é?é’?b‘ﬁs?‘?@%% OE#@P%&%%&&P% BrELET iRt BReoate.
susniMectathlanthe dsarbitan Hwnendatidd Hyptoghahanetiaboliten@tient is to be
figtiuative thersof jn the manufactire, of & madicament for the, treatment of, 1, o,
mulﬂlp?e Sclerosis. 10 Tn one embodimen , sal -me mFe&%?yp o’pchan
gatnBita o Hisisegratngpegant shclornalgipl: R3d;tand/hehenidBiXisidelecmdgnesium
sikem N and CR"; -_ represents a single or double bond; R1 is selected
from H, Cl-4alkyl, OH, C1.4allcoxy, halo, CO2H and CO2Ct_4allcyl; R2 is.
selectesl Madulaia . A8aRYIMOH be | inkatoRgURdISr orthervEpR) misofgatharith any
priREmactyRPEP Rallypsstbaliidad TusednbenHdingiAHR3ils selestach #ant of the

prg’excl‘:slirﬁiaelrlx%)gﬁ cs)a!Tlld %%dl&f!tlt(g‘éyaggzg pnaalyo;be associated with a molecule which permits
targeting to a localised region. .

Routes of administration include, but are not timited to, respiratorally,
intratracheally, nasopharyngeally, intravenously, intraperitoneally, subcutaneously,
intracranially, mtradermally, inframuscularly, intraoccularly, irtrathecally,
intracereberally, intranasally, infusion, orally, rectally, via IV drip, patch and implant.

In accordance with these methods, the agent defined in accordance with the present
invention may be coadministered with one or more other compounds or molecules. By
"coadministered" is meant simultaneous administration in the same formulation or in two
different formulations via the same or different routes or sequential administration by the
same or different routes. For example, the subject agent may be administered together with
an agonistic agent in order to enhance its effects. By "sequential" administration is meant a
time difference of from seconds, mimutes, 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 mvention is directed to the use an IDO-mediated .

iryptophan metabolite or derivative thereof in the manufacture of a medicament for the
26
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R4 is selected from H, C14allcyl, C2.4allcenyl, OH, C1.4allcoxy, CO2H,
CO2C1.4allcyland R7 R8 R11 R9 R1 R5 is selected from Cy4alkyl, OH,
C1l4alkoxy, halo, CO2H, CO2Ci.4alkyl, NH2 and NHR12; R is selected
wiahted4Skdallcyl, OH and Cl.4alkoxy; 25 R7, Rs, R9 and R{Q/HFa0eE0M 241
independently H and C1-4alkyl or R2 and R8 together form an oxo group
tregtuidtand RO tormirchont x2 ¢ P 086/@BeaaE PTH/USA0T6aRAdZkE Rivherein

is.selected from CH(CQ2H)NH2, CH(CQ2Ci.4alkyDNH2, C(O)CO2H,
ad%i%%‘ieﬁ%%éig gﬁ%%%ﬁ%&%%%&?@?ﬂ%ﬁ%@gc(O)NHR13,

CH2Rrdh2aity 20 # GidisioyisaadaGHRM (B4 4atidition RID seesatearedriismbly an
autdifmielkyhand CeEand %1'%1@1&&%’@59&9%&@&9%@m elin protein.

substituted phenyl, wherein optionally substituted phenyl is optionally
MaphBtrifeblivifitigneoBlifsrds @1 Akpeng, Sryelingig eeyeig, of the CNS or

pe@;@r?e%la%li@éh gk@é@aﬁﬂﬂﬂgaim bt@agi@ikkyd anctipleGeidaleyl)2. Preferably, said
IDO-mediated trypto metabolite is 3-RICA, 3HAA, PA or QA. n_ ..
anote T GHP R BB St O S ARG R k=i
trygherplativenésabotienpo dadvefiferthateofl o RE raRui@akt RE B Redindnersinfor the

each of R' and.R '@i Sependently selected from a hydrogen atom or a
ue&%}@ggﬁr&u%gla%ua 3 and R4 are each hydrogen atoms or together

formIanuthemdastiment. bisidl IPALEsdist e depiageanynsédbelidr) omegmpound of
foHMeraoetyJ group, a halogen atom, a C1-C4alkyl group or a C1-C4allcoxy

group, or when two X groups are aJkyl or alkoxy groups, they may be

connected together to form a ringyand n is an integer fromito 3. The

present invention contemplates th adminig;ration of the subject
harmaceutical composition
pharmaceutically agﬁeptable salt thereof
efore gefined and

=

comprising said metabolite o 'ka
b

R X RS

wherein

X is selected from N and CRS,;

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

R! s selected from H, C;ualkyl, OH, C)4alkoxy, halo, CO.H and CO»C;alkyl;

R? is selected from H, Cisalkyl, OH, Ci4alkoxy, halo, or R! and R? together form an
optionally substituted fused phenyl ring;

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

R* is selected from H, Craalkyl, Coealkenyl, OH, Cqalkoxy, CO;H, CO,Cyaalkyl and

R’ is selected from Ci.salkyl, OH, Cjualkoxy, halo, COsH, COCyqalkyl, NH, and NHR';
R’ is selected from H, C).4aliyl, OH and C;.4alkoxy;

R, R%, R’ and R' are each independently H and Cj.qalky! or R’ and R® together form an oxo
group or R’ and R’ form a bond;

27



10

15

20

25

30

one or more pharmaceutically acceptable carriers and/or diluents. Said
agents are referred to as the active ingredients. The pharmaceutical
forms suitable for injectable use include sterile aqueous solutions 25
wOvierewigter soluble) or dispersions and sterile powders foP§Hg52006/001241
extemporaneous preparation of sterile injectable solutions or dispersion

R'disnselydne! iffldhfqﬁ(gﬁcﬁmffﬁamﬂ?]ﬁ@HM)I\SHﬂa(M@]@ff)@DiCﬁD)Cé)ZC1.4a11cy1,
[ t { t Bns u 2
L, e S e oS ST e

Chinléoosgiinizms such as bacteria and fungi. The carrier can be a solvent

RIOE disRefsion medivm septainingdri. 3Qexample, water, ethanol, polyol
(for example, Eg)lyceroll praopylene glycol and liquid 28 WO 2006/076580

R s SR R E TSR R En I REE Tk O AL S hTbRdPheny]
is thrieell nechveaeiaieiobse Daenateper  AuidityERChekan i, fo0,C; yalkyl,

X I rg the use af ati uch as lecithin, by the maintenance of
hafﬂ’eﬁ%%ﬂ?i\? éﬁ ’p‘gi{%?ea@zlg@n?ﬂgg%l@ﬁse of dispersion and by the use of
superfactants. The preventions of the action of microorganisms can be

brou i anti I I t r
9%%&%%%]%%?@?@%%%%{%%éﬁ@ﬂ,%ﬁ%A, PA or QA.

examp enol, sorbic acid, thimerosal and

the Iilte. appthamypreisasdt shiberipeatertife 1P crmsdinestotirriaghans metabolite
deBXaRRIR SUgRFS Rlasaditmsh gride. Prolonged absorption of the

injectable compositions can be brought about by the use in the
, aluminum
monostearate and gelatin. 10 Sterilg4njgctable splutions|are prepared by

- in tk j ntin the
oy e otherPngredi erated

followed bﬂlte ed sterilisation. Generally, dispersions
aftporating the Wirious sterilised active ingredient into
Hich contains the basic dispersion medium and the

required other ingredients from thos&iénumerated above. 15 In the case

of sterile powders for the preparation of sterile injectable solutions, the
wirsiarrath Mdingas Bf BrépiaRarornte SHCHIaR) g apegatom or a Ci-Caallyl
orfiesze-divimd teehnigusarbich wietdsaorpoveder dbikeaactive shgneciehbplisach X

. ddjtional desired.i ient f i terile-filt t

i SRR A SR PRI, BB BT ATl ey o ot o &
Cetatikadmgnistered, vAdorexakh @E)}mﬁitmana&e’ft_ il @drtor withpsn they may be
co %@;&%@ %tﬁ% %%&%5@%@{ L% B8 RHI9SeMLIR hagd or soft shell

gelatin capsule, or it may be compressed into tablets, or it may be

inCorpas aRE ARt dBHGNNRR AeaiRswel B BedremimTmian el dpeyhbiect metabolites
ciREMINIEALRN 4the agfi¥@naceutical composition comprising said metabolite or a

pharmaceutically acceptable salt thereof or antagonist thereof as hereinbefore defined and

appropriate solven
above, as required]

one or more pharmaceutically acceptable carriers and/or diluents. Said agents are referred to
as the active ingredients.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions
(where water soluble) or dispersions and sterile powders for 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 glycol and liquid
28
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compound may be incorporated with excipients and used in the form of
ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. Such 25 compositions and preparations
weHO0M BoBitain at least 1% by weight of active compound. FlRE/LS2006/601241
percentage of the compositions and preparations may, of course, be
polyatigteandimal adnverdiketlyiveiietwisencatibutsitambergesile ofithdhe proper

ﬂm‘gggi?l%sf%%h%%%@& %P%Q%%gfe,a@i\fﬁbﬁcgm@w%% C&&Bee{@@g&fm"xy the -

compositions In such that a suitable dosage will be obtained.

maysatresd eohposieiriopPrsasti ScsrahgidiimeisiescidRefherbse of

supPrigiiepared.sq,thabAn araldasagedmitiiosa aeniainshebyegsuahotbout by
0.1 tg and 2000 mg of active compound. The tablets, troches, pills
%i?g%&)u‘canol, phenol,

gar y
Vs AL AR IR SR B B il P HE U BRI OREARS Xs
sofber@aifte tharkingersidchakigurin acagiaaeosit stéidse erefetalin; texaipisatsotonic

sych as dicalcium phosphate; a disintegrati ent such or re .
e B R B SR MO AR e
cothiitona kabribarirought saberhdriesiantssténréhe; cmepastivastehingralertlaying
abs} ngs ﬁ%%%ﬁ%ﬂé?ﬁﬂﬁﬁl&ﬁm@a{g%db&%ﬁﬁ?d or a flavouring

gent such as peppermint, oil of Wintergreen, or cherry flavouring. When

the duealgenipftafoliolHoBa SEURERARAD CBREARPIAHIERRASY TS FRERRRIEIS in the
reREANE ARANER TYREs AnlinblicaaiereN ariausHiRes shaledalshayddeeis enumerated

present as_coatings or.to ofhierwjse modify the physjcal form of the dosage
i o 5 WSO e ‘T EAERAES e oA RelPIGokeed by
incifaEnndithvAisysesiliselicinayngontait thie actisdl coshpdel Mdi},i@u cpoians the
bafS BSHERSIRO AP AL MR v Atk BIERVIPALARGNS ASREREL GIMESuRd above.

dye aﬁ%lr?favounng i rry or orangé€ flavour. Of course, any
In thatersalaiséatila pregariigrahy pp@ga@éq;hﬁmﬁzﬁl@ﬁgm@@é solutions, the preferred
mdhRINgestically RuiR 1Aa06 stbsiantialhneRdaxis- i e.amRuBtSrhich yield a

employed. In addition, the active compound(s) may be_lncorporaé@d into

) e .
pogétafifethtetetite PrEsdiatioRY AR HTARENdes0 ANSTREE AL SHE greviously
stdiR-presentinvesiioRkelates to the metabolites or derivatives as

herejnbefore defined or pharmaceutically acceptable salts thereofor . . .
antaé%h‘igtgl?h%zfé%ef,lg%r ]‘eernég|sn%8f$(’)url<1:-:a §! é%ligré)ge, C\E\)/ehgek%rl} q s%lgsfng%h%lgrégtﬁ%%]fmmd’
fotkeaprpkentiihverition diSdttshoulth alsespioiinile mibdrctaether prasanie enclosed

._ipventi S t f up:.r in IQRni
LSO U A U B R S s

ineneporeiafh dran it g stFodsobibediged Aerath @Bt RIS B active

colBSodigciosedomatborilegyasitit gigstososkewingaitit wspepsbvithblets,
inherently achieve both the down-regulation of a THI regﬁ)onse nt% ejd}leke Such

bugﬁﬂqu’gll‘Fé%L}goﬁB@FeﬁﬁPasﬁEﬁﬁ’ dafligiﬁ_.,_léuspensmns, syrups, walers, an

compositions and preparations should contain at least 1% by weight of active compound.
The percentage of the compositions and preparations 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 pug and 2000 mg of
active compound.

The tablets, troches, pills, capsules and the like may also contain the components as
listed hereafter: a binder such as gum, acacia, corn starch or gelatin; excipients such as

dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
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20 response. Since the TH2 response is supportive of the humoral
response, up-regulation of the TH2 response permits the rational design
of therapeutic and/or prophylactic regimes which benefit from the

- Windoestionseé such an immune response outcome. The invenBOm/ERG06/601241

provides a pharmaceutical pack or kit comprising one or more 25
angghtditsers fillatbwithuohesomagorsi ofitkiesingradié atsvotthe phayenboailiticaducrose,

1aGBMPESILANS Al 15| ENUAR L SPOL AEA NI SHERCONURNS (R BA0E Aot of
notice in the form préscribed by a governmental agency regul tlﬁa the
WIR{SFRIPSBH HeChes disvansisg prhsiade dnsars omibiomyica protilietst wyceputain,

in %ﬁ%ﬂ@ﬁﬁﬁ%%ﬁh@ﬁﬁh%@?&Wlﬁ{dﬁﬁ%ﬁ?ﬁu%ﬂﬁﬁ OfSRl8afQats may be
human administration. 30 The following examples are put forth so as to

PERIBYiRS (HRISEDT Bt clitF SRS TS i DR H6h pRate s diSsdpaeghdnit.  For

insteserjptidietaf ity to makdandaySestbeapidsart ihieEintiomgaNdg SO syrup or
intended to limit the scope of what the inventors regard as their inventio

O 35 5 iRerioert 1 rofrouu? ot M Bxperiments Befow S aiBr ! o4

prﬂpéflpmbes@éﬁme&wgag@em/@@Wﬁm@mﬁ&w@mmmw flavour. Of

coa@épmaﬁﬂgr@éwep%%gag? JO:LOSHEG ARGV BGVIWED JESREELID: catly pure

numbers used (e.g. amounts, femperature, etc.) but some experimental

angd YRSt AR AL BeRidE S Hb A HEUBED SRy 961 Earﬂé%%iﬁmi%mative compound(s)
m@fhRntiseyRarke aie parta v welghi praplesuas Waiahhisweight average

molegular weight, temperature is in degrees Centigrade, and pressure js .

ot or HE AP AR AT R R R AR B RS PO St YAt ves as
he.t’ﬂis.lxjfﬁezeifﬁeﬁﬂ;h.ad alll'@hm‘rﬁénelhﬁcaﬂpwme rmm’ehﬁfeﬁsz)if @aafonists thereof, as
hek%g-l&g‘&%' @e‘f&}%?&% b atﬁ%@%'%ﬁ@é'8@&%“%3%8?%“0%%?”"

individually indicated to be incorporated by reterence. The present
invertishorbs Beehaesdesegdntietihs Gt dolengabexinénts foathdds of up--

red@A0RropoeatByLthe PIgsent m%grat@&eén%%%%%mm%%ﬁ%s& This

. the practice of the invention. It will be appreciated by those of skill in the

is AFPIRGS I RGAPORTGE BiEsER RARads et BroEiS mbdIRiadhe erisgtion of the

dighiedashsibi mageiinstide-pestcul stemposmeantssexespliiieshwitheutichieve
eparting from the intended scope of the invention. For example, dug to

bR A LRET M A2 b S AT RSP BIGA Son O @ Ti2

reggmgee nBaevitho U2 5eafferting thepproteiof segbremow! Mspeose yretredttion of the

TRiolgical functionalegiivalency considerations aﬁ&/%?%?ég%?&éﬁ% i N hich

protein structure without affecting the biological action’in unt.

bepafis GermrHmeRRTcOA FIGh Rh HRIGURE BRSHIBRFJEHORABEIN the

The invention also provides a pharmaceutical pack or kit comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical compositions of
the invention. Associated with such container(s) can be 2 notice in the form prescribed by a
governmental agency regulating the manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by the agency of manufacture, use or sale .

for human administration.

The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how to make and use the present invention,
and are not intended to limit the scope of what the inventors regard as their invention nor are
they intended to represent that the experiments below are all or the only experiments
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scope of the appended claims. 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 20 forms part of the common
weeHerdl’IFidwledge in Australia. The present invention is furf{&r/Udafieadi241

by the following non-limiting examples: EXAMPLE | TREATMENT OF
peESTARBL ISIRED Wbk v Miadd ENBEROIN BN WA TN 26 Wibers used (e.g.

i OO A L T T e K R T ARG LR 88 Moountea

Gene’ transcripts erentially regulated in T cells treated wi

fosye fénipe ntifiicgtrhodieaisee haiite Wadyen brateel ghonmelraiwitivaight is weight

aviiapsIRRicUitRveneeificdprdhamyelinbasic Riigin AMBRIRSRIHR: is at or near
Acl-11 and a gene chip analysis performed. The 30 altered peptide ligand
atRIPPENIRY] binds to the major histocompatibility complex (MHC) class Il

I-A with grefieriaffinitndhanthe nativepeptidatdd/Narahs Apkdititatducese herein
._primaril THL response, Act-11[4Y] promotes. a TH2 response (Pearson
o B oA T BIBT G (PR AR wore

sperafisaiiiptadanditd dredmindicisddioky dervaperaRE YyeeRoe8076580
PCT‘%&%@Q@&%@&&A{%@ Lo Ae SV AT Ao %gt&slc?&ﬁ%@t%%@&ﬁ&bm found
|

Acl-11[4Y]-activated T cells compared to Act-11-activated cells (Table 1).
or pABReSEATOE G BFRSERD I8 SR eaRgRESE Steks AP EnRfish TRk (e ippfice of the

in @%@z&ewi@rﬁ@aﬁﬁamm Ghanee X12568LMowsaimiRNANght of the present
.macrophage inflam ory. protein (MIP). 164.8 M69109 Mouse )

TS A A EAS PR KT Soicee TS 1 B Ao pppbodimens

exSnplidednotiserp 3dphtEd 9 HdduberinsadhisschiN Alaho 28V GicionBod 63638ble, due
5 mRN ce, 34, 0937 i 7- y .

to oA USSR Sl i B R, SR SR A DR AR g withou

afforiisen st ubreleitp gaDeRTEN N O BRsE M AR DY) MRIRECA) 2 80% i eisn sietevalency

con§HS-atibng, ¥hRR%th HEMRANRNE HRMSE SKRHOI(RR: MES RS BlUSI ological
aa572259 cDNA clone 975833 5', mRNA sequence. 14.4 Mouse .
actiai ke o L RR e i %@Wﬁ%ﬁ@r% intended to be mciuded within the

scope of the appended claims. 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. The present invention is further

defined by the following non-limiting examples:

EXAMPLE 1
TREATMENT OF ESTABLISHED AUTOIMMUNE NEUROINFLAMMATION
WITH 34-DAA, AN ORALLY ACTIVE SYNTHETIC TRP METABOLITE

Resnlits

Gene transcripts that are differentially reguiated in T cells treated with APL were
identified. Thus, a T cell line was generated from mice with a transgenic TCR specific for
the myelin basic protein (MBP) peptide Acl-11 and a gene chip analysis performed. The
altered peptide ligand Acl-11[4Y] binds to the major histocompatibility complex (MHC)
class II I-A" with greater affinity than the native peptide. Whereas Acl-11 induces primarily
a Tyl response, Acl-11[4Y7 promotes a Ty2 response (Pearson et al., J Exp Med. 185:583~

99, 1997). Microarray analyses revealed that transcripts for indoleamine-2,3-dioxygenase



M12279 selective resistance to influenza virus, complete cds. 11.8 Mouse
MRNA for granulocyte-macrophage colony x03019 stimulating factor
(GM-CSF). 10.8 x51834 Murine gene for osteopontin. 10.6 Mus
Wi agEulie#erine proteinase inhibitor 6 (SPI6) mMRNA, U96780CoRplete) 1241
cds. 10.6 Mouse mRNA for early T-lymphocyte activation | protein
(IS awdk i/ 6ver (FOT il Jube:duidalistamdétirdp hagel iffiafhaatetydpfotells compared to
Acéf(f élMl%dr%%%%%ﬁ% RNA, complete eds. 9.8 Homologous to sp
IN'PRECURSOR (BONE SIALOPROTEIN 1)
Tapi NOPGN Tais¢EpR Evedificyliy bfoey bE ATTMAT 16N -11FRUTEIN)

(SECRETED PHOSPHOPROTEIN 1) (SPP-1I) (ZAR) (CALCIUM Feid
AM&as2298B PelfleA TE CRYSTAL GROWTH INHIBITOR PROTEhe8.7
Mosse chiomatamonkigtonechiinge alilibvhgroympiptateinifsa. V57.064.8
aGMsl (Y), Eompleteleds:8.03 MusvmmussuliSNARNM e pdtidocan cote
protein, complét®gSB7Eareys SNAGHDOYos s e-sprHdgR3
@@?mp(’mﬂwwﬁﬂﬁrﬁ m@ﬁbﬁm% SIAl ﬁDDhTEII\I 1) 34.1
g. SR AT A 3
RGA A AN = = | | T iy \| T Lrnd L/I-\LLII\JIVI
Visgh 2744905 Iﬁéﬁ?@ Eﬁi% ALY ﬁ%ﬁWﬁﬁ R PROTEIN)8.7
MoTSE TR A T A DA R 0S5O N AR ES T Urating
{a0iorCM-6G9E) Bk diiring gerE AokiitaBeukin 5 (eosinophil  14.4
differentiatianoxQ6Ri¢driantogu B dMid proeio goistcosfeF48 960:
IMERT7O C Y FElANT tGERhGDOT Bz 1785500 BREE@IIRSOR. 7.9 Mlis®
musculus soéiurneRiiAfet 5@%&%@%%#@9@&9@@85786 complete. 1codgs.
R g iy G D40 .
x51834 Murine gene for osteopon’cm il 10.6
Mus musculus serine proteinase imhibitor 6 (SPI6) mRNA,
V96786 complete cds. 10.6
' Mouse mRNA for early T-lymphocyte activation | protein
Msa.1376.8 | (ETa-1) 10.4
Mouse macrophage inflammatory protein 1-beta (MIP-1)
M35590 mRNA, complete cds. 9.8
Homologous o sp P10923: OSTEOPONTIN PRECURSOR
(BONE SIALOPROTEIN 1) (MINOPONTIN) (EARLY T
LYMPHOCYTE ACTIVATION 1 PROTEIN) (SECRETED
PHOSPHOPROTEIN 1) (SPP-1) (2AR) (CALCIUM
Msa.35983.0 | OXALATE CRYSTAL GROWTH INHIBITOR PROTEIN). 9.7
Mouse chromatin nonhistone high mobility group protein
Msa.757.0 | (HOM-KY), complete cds 8.9
Mus musculus mRNA for ryudocan core protein, compiete
489571 cds. 8.8
Homologous to sp P10923: OSTEOPONTIN PRECURSOR
(BONE SIALOPROTEIN 1) (MINOPONTIN) (EARLY T
LYMPHOCYTE ACTIVATION 1 PROTEIN) (SECRETED
PHOSPHOPROTEIN 1) (SPP-1) (2AR) (CALCIUM
Msa,27449.6 | OXALATE CRYSTAL GROWTH INHIBITOR PROTEIN}. 8.7
Mouse mRNA for granulocyte-macrophage colony
(3019 stimulating factor (GM-CSF). 3.4
Murine gene for interlenkin 5 (eosinophil differentiation
xG6271 factor). 8.1
Homologous to sp P48960: LEUCOCYTE ANTIGEN CD97
Msa.17355,0 | PRECURSOR. 7.9
Mus musculus sodium channel beta-1 subunit mRNA,
u85786 complete ¢ds. 7.6
x14045 Mouse mRNA for T-cell growth factor P40. 7.2
02732 Mouse gene for interfeukin-3 (H-3). 6.9
E¥61010 Mouse lymphocyte mRNA for T-cell receptor beta, partial 6.5

32



x02732 Mouse gene for interleukin-3 (11-3). 6.9 ET61010 Mouse
lymphocyte mRNA for T-cell receptor beta, partial 6.5 32 WO
2006/076580 PCT/i7S2006/001241 Fold Accession Description Change
weamIemi88d08.rl Snares mouse lymph node NbMLN Mus aa@85a6@006/601241
musculus eDNA clone 637071 5, mRNA sequence. 6.4 Msa.2173.0
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with MBP Ael-11 in combination with the Trp metabolites PA, QA, 3-HAA,

3-H mmmlﬁymmadﬁribatIﬂKBimDMS&#dmm&mtheid (3-HKA), 3-
1 ARRLRRHIC.AGIE corg WitBsKA aedidE AR IR ) 204 ISRARRY acid (Qa)
Opin. Pharmacol. 4:12-7, 2004). To test the hypothesis that that

kynurenines play a role in the activation of myelin-specific T cells, splenocyies 1solaied from

(R. Schwarcz,

L

B10.PL mice with a transgenic T cell receptor (TCR) specific for the myelin peptide myelin
basic protein (MBP) peptide Acl-11 were stimulated with MBP Acl-11 in combination with

Curr,

the Trp metabolites PA, QA, 3-HAA, 3-HKA and the synthetic derivative 3,4-DAA. 3

DAA shares the anthranilic acid core with 3-HKA and 3-HAA (Fig. 1A) and is an orally

10

Drug Reviews, 16:288-299, 1998). There was dose-dependent suppression of antigen-
specific proliferation of MBPAcl-11 TCR transgenic CD4+ cells by 3-HAA, 3-HKA and
3,4-DAA (Fig. 1B). Suppression of T cell response by 3,4-DAA was not due to cytotoxicity

but instead was associated with a G1/S phase arrest in CD4 cells. Tyl-mediated autoimmune

15

multiple sclerosis, are caused by auto-reactive CD4" cells secreting pro-inflammatory
cytokines such as [FN-y and TNF-a (L. Steinman, J £xp Med. 197:1065-71, 2003). Thus,
the effect of Trp metabolites on the cytokine profile of MBPAcl-11 stimulated TCR
transgenic splenocytes was analysed. Both natural Trp metaboiites and 3,4-DAA reduced
release of IL-2 and the Tyl cyiokines IFN-y and TNF-o from activated CD4 cells.
Conversely, the Ty2 cytokines IL-4 and IL-10 were up-regulated in MBPAcl-11 TCR

20

33

active compound with favorable pharmacokinetics in humans (Isaji et al., Cardiovascular

diseases, such as experimental autoimmune encephalomyelitis (EAE), an animal model of .
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10 active compound with favorable pharmacokinetics in humans (Isaji et
al., Cardiovascular Drug Reviews, 16:288-299, 1998). There was
dose-dependent suppression of antigen- specific proliferation of
whIBB#ehsBl TCR transgenic CD4+ cells by 3-HAA, 3-HKA &ad /352080 241
(Fig. 1B). Suppression of T cell response by 3,4-DAA was not due to
irafybetaxiTityelbusfiestaad lvismedocitagyilia G1/Sphase atrestiotChMural Trp
THI- i toin 15 dise such as ex ental
L Aty e A B A RE R cets from o
T@d@rﬁé&?@t@b@@sed by auto-reactive CD4+ cells secreting

T:ﬂﬁ% RARAIGN, S/IRKRG ﬁé"gyt}cﬂﬁﬂg Y08 N dlkamigiman, J Exp

97: 1()6'-3 71 2003) huq thp e F‘("T of ip mptahnlltpq on ithe
| . s .

col¥gs ang %ES &%a' Tﬁ&@%tabeilg%s an%%ﬁ bAA rquced 29»9 o4
PAreIeas ulﬁ a ikl%ﬂ“‘” cytpkipes IEN- andsgNf-a fropgaghvatad; 16+
Q/CD4 ceilss «Gonvarselpsthe THP-0ytokitesiL-48rd IL-10 weres 116 £2%+

in MBSEARRE 1 TER=E3 WOP006/6726380 251 =10% 13337
bmﬁg i msgeﬁ}zcellgz i

sy %Q%%%%ﬁ%ﬁ%%%%@%ﬁﬁ o
fﬁ%ﬁé&%ﬁg AR g, gﬁff 0 1@2 ot

er stiffidlion

A 23325 1237241
3-M <A 2122 2031286 1416* 393 12212* 25110* 1332* 3-HAA 1449*

18438*** 11612* 373 13423* 20516* 855** 3,4-DAA 6610** 11532***
501+% pebteciy9f 6+ Aon geypbn-spesifisrbestisdiing Miep areminedAEBPAcL-

lltr@m%sgﬁﬁﬁ VM@E% agdivared with MBPACA -1dr (8. 9avad. Sigdm |épl%ﬂheytes were
SRR S NEIEG ] LUt A A A 5080 -
prﬂlrﬂ:ﬂs)m@ytﬁimﬂeﬂ;eIamﬂvmmehweeﬂbaffeihéahc(-ﬂnﬁmmﬁotﬁ bﬁ#@ﬁnes TFN-y,
T@ﬁ’géé% IE%&F‘F{%%R gBtéc I|_c 18 ré" e ml\(/)l) %I\/I%rg% examlné]big -DAA-treated
miviBFAC| ZJQZD TiaR&danggamcmidwere (Bwllwlbt(ct&;d DAAoreSsddngsgeneration of

%@S rgps OCY IS et %e Tul cells. Moreover, FACS analysis revealed a
downregulation of the expression of MHC class II and costimulatory molecules on CD11b+
monocytes (Fig. 2B, Table 3), indicating that 3,4-DAA suppresses the activation of antigen-
presenting cells in vivo. Efficient presentation of aniigens to CD4" Ty cells requires
presentation of the antigen on MHC class 1T molecules and delivery of costimulatory
molecules such as CD40, CD80, and CD86. The expression of MHC class II, and
costimulatory molecules is induced by IFN-y (Carreno et al., Annu Rev Immunol. 20:29-33,
2002).

To assess the effect of Trp metabolites on antigen-presentation, EOC20 microglial
cells were used as a model. EOC20 cells express MHC class Il and costimulatory molecules
constitutively at low levels which rapidly vpregulate by IFN-y. 3,4-DAA induced a dose-
dependent decrease of MHCII and costimulatory molecule expression induced by IFN-y,
while constitutive expression of these molecules remained unchanged (Fig. 2C). Of note,

3.4-DAA did not affect cell viability at concentrations up to 200 puM as assessed by
34
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stimulated with MBPAcI-11 ex vivo there was a suppression of
MBPACc1-11-specific T cell 15 proliferation. Similarly, antigen-induced
release of the pro-inflammatory cytokines IFN-y, TNF-a and IL-12/23 p40
W@ assptaiéthdly suppressed in splenocytes from 3,4-DAA-tr@&iEHSHie@0 1241
(Fig. 2A), indicating that 3,4-DAA is orally active to suppress the
praedieratiodiod staitipen Spdeiis-autbresicsvepFiskionells IRMoreodeceE MEE” class 1T
analysis.re a_fdownrequlati f the expressi M I Il .
e o G A s el S bt
Clifidiceiisg bt 3 apdifiosu phddsds tmpestisdtiometuaenigdningreddntingic oxide

syfBlse %}d&@ IcieRLPTESARtAteN AIARIIRNS B IR SRlIRLBBIreSNy and
presentatiori of the antigen on MHC class Il molecules and delivery of
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arreno et al., Annu Rev Inununol. 20:29-53, 2 . TO assess
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oBAES E y LESd  1  hn
AfePeydmzaionrccpriisg JorIDNcAl Ferardsa W a PREFSYianifrlinstarting at day

15gﬁn?5?]£ﬁ%ylhﬁﬁrgﬂ}%%grp?lﬁso‘f§r@%ﬁ%ﬂ@l@%ﬁ%}dﬂﬁh &iﬁrg)ﬁﬂs éeco‘,lfered after the

._Phosphory ation of STATIla induced by IFN-y was dose-dependent

TR m@ez&%%ﬁ§3l§%%ﬁﬁdiﬁﬂ%ﬁl&stﬁﬁpla?éﬁgaﬁ?aﬁf%?ﬁapm Hroughot the

coantigendprasentinaae|ischyedntatficsivaDuith db\wsdsigtiabimgcdlogaseds relapsing
.whether 3,4 \ suppresses,the, fupction of autareactive Tk €. -

Gt AL AT RSt hine oSt A oy, kel e

In&¥((MheniteaR rP4i39-IB1eitles)relapsing-remitting EAE, a

THiRehRIcH animalmpedel ofi UG RO daphilainmans Nat
—lmmun . = -remitting _multiple

Ir @rﬁs;ié”?&?’eﬁf%icaﬁ%eﬁﬁéﬂ &ft¥r the first vt cliﬁﬂ:re{f@y%to;ﬁiﬁ‘ tg3core

[m kér/dé cutef relapse]

revent

vehicle | 12.7+-03  3.0+-0 109 +-12  273+-32 81 +H-10 3.0 +/- 0.4

30 133+H-02 3040 76 +-13 22.3+-1.9  54+/-13 2.9 +- 0.4

100 127 +H-02  31+-03 SIH-11%*% 233434  28+-9%  L4+4/-03%*

200 141+H-08  29+-04  45+H-16%%  1724-59  28+-10+%  2.0+H-0.3**

300 128+-03  31+~03  6l+H-12%  239+-31  374-9%  LO+-05

500 131 +-0.5  2.8+/-05  68+-16 217 +- 5.7 47 +-11 32 +-0.3 ¥

7-8 wk-old female SJ/I, mice were immunized with PLPyse.s5 and treated with
vehicle alone (Na-CMC) or 3,4-DAA at the concentrations indicated. CDI (cumulative
disease index) was calculated as the sum of scores over the period of 60 day or over the
period indicated. *p<0.03, #¥p<0.01, ***p<0.001.

Interestingly, a bell shaped dose-response curve was observed with the most

effective dose between 100 and 200mg/kg/d (Table 2). This may be due to the unique and
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further attacks. Thus, to resemble the clinical setting, treatment was

initiated in the animals 15 after the onset of disease when the animals

reached their peak functional incapacitation. After randomization
wWaCHErdinga® clinical score, mice were treated twice daily star€ifigrsaodeye1241

15 or 16 after immunization by oral gavage. The majority of animals
disieavesebaaftersthitermitial 4cuie/phaskiciVinibde heh@gaﬂoe‘a!gdf&miﬂmaisEAE. First,

yed sever ela Ses thro t he S¢ Lsease
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anReak<S darehSD| BB {d0-26]eDER Mot PeakSudie drtgital)JEsdtk]eads to
m&ﬁ%ﬂ?%‘%ﬁeﬂﬁéﬁlﬁggﬁ g«%& O3/ 0 199422 el 32 8L 4 +J§§-96209 14, 2002)

3.0+/-0 0+/ 4 100

3013.3+/- 0.3 76+/-1322.3+/- 1.9 54+/-13 2.9+/-0
praiably/duets mmaiged daveiopmentaf Tx/oslls Siishibes 21,  Bee Megh 199:25-34,

20b4 ]ﬁf{d%ﬁﬁzﬁﬂe@ﬂéﬁﬂx&ﬁﬁeﬂeﬁﬂmﬁ%@%ﬁé‘-ﬂ@é*ﬁarpﬁh@yﬁ “m¥(Bettelli e
12 9+/-0.3 3.1+/-0.3 61+/-12* 23.9+7-3.1 37+7-9** 1.9+/-0.5

l13/1 40 35+ A e84 109 710 8Fen D Jke eapidisposed o
femalanl/ dmpice yese:inmunizegwithy bP 189-1 3ireuh thoatad withich leads to
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R el S0 LSS O SR o 5
D 4TPabite 2yt m«aﬁwtbe shairerasatudficte &ﬁ@bsbsw@mr@%gmgmraﬁon of

au%?ezéki%@%&%%ﬁ%ughsaﬁe&rgﬁg}aﬁ@waﬂ%ﬁq | et Whiglk. The high

may have opposm%effects on First, 3,4-DAA suppresses the

MR AP T PR Y A RS B i PR ARTEYF RESI S PR AScTRd In vivo. Using
gaM@fﬁﬁV@&g@aﬁh@@téa&b@&é@ﬁiﬁN}w&lgﬁﬁﬂm m&rﬁwsp{m&@mu 00 ©ghse/d and

f IFN- ing th tic ablati f
31%%”{?2 8 neuth: g eﬁ%t %%ﬂ?&a eerr? llls%wx’%l) :/(\:/oa;s:hlp%r]ﬁ%plasma levels
anmmbu@a,kgeneilﬁaldlétm@ﬁQﬁfrﬁg ATead {Chamgkipté, drhaed dttagmudvatioit): 135-
%8&3 %Fe W Oa't\é% 639361 UR4- (916209 Jvére%fé&?—&ee%b@é?%% at 550

t0| aire ment of TR cells (Nishibori et al., J

tile
mg/bgidmy 3, 1@9@@%&&@&%%@@@@%% %Mméf%%ﬁréfmgermler
TR widlpemice (Beyelli et

Consistent with the findings that 3,4-DAA suppresses the activation of myelin
specific Tyl cells in vitro, it was found that the frequency of activated T cells was decreased
in EAE-induced mice with EAFE treated with 3,4-DAA. There was a 40% reduction of CD4
cells co-expressing the activation markers CD25, CD44 or CD69 (Fig. 3B). Moreover
proliferation of PLP-specific T cells in response was decreased in animals treated with 3,4~
DAA. In addition the release of pro-inflammatory cytokines IFN-y, TNF-o and IL-12/23 p40
was reduced in mice treated with 3,4-DAA (Fig. 3C). Of note, ConA-induced T cell
proliferation was not altered in 3,4-DAA-treated mice indicating a specific effect on PLP-
specific T cells (data not shown). Next, brains and spinal cords of mice with EAE were
assessed for signs of inflammation., There was a reduction of parenchymal and fotal
inflammatory foci in CNS tissue from mice treated with 3,4-DAA compared fo vehicle-

treated mice (Fig. 3D). To evaluate whether activation of CNS antigen presenting cells was
36
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at, J Exp Med. 200:79-87, 2004). In addition NOD mice may be

predisposed to 10 autoimmunity due to a defect in the signalling of IFN-y

through STATI, which leads to impaired induction of Tip catabolism
WEHsheiait et at, JExp Med. 198:153-60, 2003). On the otR&rTHa06/001241

3,4-DAA suppresses the release of nitric oxide and the expression of
suptdSEd andhéastimutatoryoih dlenutedistvdrtigemyp rese Ring CRIIsx{pegurents were
coécﬁz)ctbﬁ'sﬁg gLt Sﬁsgi&ﬁPM R part sb SInsdsquiremaet E{alépﬁ D40,

catabolism to suppre e generation o 15 autéreactlve TI-11 cells

ChffoGgBairadtitéppie seispcomalamispibifi crslial meakolype ipigpnal cords of
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in vivo. Using gas chromatograph stead -state plasma levels in SJ/L
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oGS 56 o HEF LA S S T ek S Ak Ehgpgne fo

su;ﬁpmﬂteﬁl tef bﬁ‘ifg’éﬁ\/lmtéﬁﬁﬁngngfﬁg/ daya ilayiceecnohist- A0 tisMistnB00suppressive
of fs ?7)% ans (Izawa et at, Arterioscler Thronzb Vasc Biol.
8). Consistent with the findings that 3,4-DAA suppresses the _
actlvhﬁdhibﬁm%@mf@peciﬁnfqﬂﬁméellé irsyiglstie wadsHoumgtahalithe with  unique
im{IEAHERAYRlACTvateHids 68! dﬂ%%@ﬁ%%@%%f%@m% BalD eHiE65 MRI6€ signalling

with EAE treated with 3,4-DAA. There was a 40% reduction of CD4 cells

thrgg el TdsSimp R Ias BB HheIkEF SeDas e 4 Brtsplesihgssa]DAA: may
thid aegpyentpiolifrationef L Brgpecifici-cedatindiasponss was ded easethmune
.in animals treated with 3,4- DAA. In addition the release of
"Pr&Shflammatory cytokines IFN-y, TNF-a and IL-12/23 p40 was reduced -
TablniceS iictot suippsted it (EigeSn OFVIBIEI Cond\cindnawd (Trycih@ocules on
proliferation was not altered mlz; OQM E% eated mice indicating a specific
effect on PLP- specific T cells (data hot shown). Next, brains and spinal
cords of mice Wlth.EAEJALQIﬂ.ﬁSSﬁSSB.d.iQLSLgDS.DImﬂammatIOH There
was a reduction of parenchyd $0inflAFHAY H44¢iin CNS tissue
from mice treated with 3,4- DAA compare§ to thlde tr4ea}ed mice (Fig.

3D). To evaluate gﬁé& Dg 2§ Et?on of CNS an igen pr%%ntlng cells was
36 WO 2006/07 VO, a series

8h 1%%% %\;lérg %Ra@ép%'t@ %”&We ﬁﬂﬁ%jé‘fﬁ A{S vehicle
oé% E-ﬂ?ﬁi ﬁﬁmﬁ&@ (:%.t'ﬁr Sfyroif] ga%%éﬁ’lp Qa%&é %lgmgs & alyzed by
inRareochymal celisowithanicredliakinarmhalegbhocyte

‘ poﬁm%ﬁorﬁété)farcc—‘l]é r&&@aw\!@'o@ FoltaaaehwitpveRicles i GaRifastidhls in cach

mals that have been treated with 5 3,4-DAA, expression of these
molecules is drastically reduced. Moreover, RT-PCR

Table 5: Primer sequences for semiquantitative PCR

Forward sequence {(5°-3°) SEQ | Reverse sequence (5°-3%) SEQ D
1D NO. NG,

MHC I

(1-AX%) GGATGCTTCCTGAGTTTG : 1 CTGGTTTCATAAACGCCG 2
CIITA ACGGTCACTACACTTAAAATG 2 CATAACTATAATGCTACGGGGA 0
IL-12 935 | CCAAGGTCAGCGTTCC 3 GTTTGGTCCCGTGTGAT 10
-12/23

p40 GACGTTTATGTTGTAGAGGTG 4 GTCTCGCCTCCTTITGT i1
IL-23 pl9 | AATGTGCCCCGTATCC 5 GGAGGTGTCGAAGTTGCT 12
TNE-o CCTTGTCTACTGCTAACCGACTCCT 6 AGTTGGTCCCCCTTCTCCA 13
iNOS GACGQCAAACATGACT 7 CCACTCGTACTTGGGAT 14
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experiments show, that expression of the class Il transactivator CIITA,
TNF-a and IL-12/23 p40 is reduced in spinal cords of animals treated with
3,4-DAA (Fig. 4B) implicating the suppression of antigen presenting cells
WAS280k@Y6RfEchanism in the immunosuppressive effects of F4ARBANFH01241
3,4-DAA therefore represents a synthetic Trp metabolite with unique
Mirterialiscmd 3dddords properties including suppression of IL- 12/23 and

nhioiion ofSignaling srugh STAT BRSEMIES cHp MEaRNSS Al rery (pa:

derivatives thereof, such as 1,4-DA-A, may S represent a novel class

HasbelugsStorerke et dABBiArhbdiafedrannsiblerinise dnadeseionsC. Janeway

Jr.T@i%ﬁﬁla%@M,syﬂﬁrmﬁﬁmﬁ?fgﬁg%% giéaflbl gbé@bb S&ge%&iﬁ;@%&@tiq;m the
maolecules on Mmonocytes In Vivo. venic . )
BI9X1s paskgropng. 42 &A’%@zﬁ’%%&?@’?ﬁ?gﬁw&%Pﬁi%éﬁz"t?%@iﬁ?%mpmﬂve

Mmiemwmﬁéatéd}mﬁhrﬁxﬁm&ﬁmﬁmﬂ@/@f%mmdkes%calanﬁe University of
C io‘CQ’!sga%oF?% wice, daily for, 2. days by 0l 9aMage: 2 'Sfﬁ%Xf&s Wﬁéﬁmes.
analyzed by Tlow cytometry. Values are given as percent of positive cells
of thé@pih ritredeytacsh ﬂmﬂbnip@dth é&@fﬁé@*ﬁ@@ﬁ%ﬁh@%é@@~hydr0XY"
k}%‘ﬂlﬁ%ﬁﬁ%&?ﬂ? ({8{9 rﬁﬂﬂﬁ%@&“@éﬂ@@% 3, eﬁﬁ@in@@%@oﬁﬁgﬂplﬁﬁ:—ﬁ%ﬁé were
sequences for semiquantitative PCR Forward sequence (5'-3') SEQ _
obRénest séremqudieseuse.3 PSEIAMD N GYNDsifaHCI(|-pigaied by Angiogen

PaRALRCE BT CAGE TG WIS T TTICATAMRERESERIG [TAQ ID NO:36)
ACGGTCACTACACTTAAAATG 2 CATAACTATAATGCTACGGGGA | 9

o P B A BRGS0 B € OO SR on & peptde
sylh2 3623 (a6 AGE, TVHIAT&GT TEstAGAIS TG rGhRGHeOCEIEE ThatmFry, and

pu%%érl‘ 523%? %%G%%%%G ATC‘F 2 Ga%gﬁféy S LE CéT 15121063 were
A CEFTETCTA ACCBAETE ' © acie sequ
coABTEGCBTOURCCHETRTIGENLE nNG SISACCGCARBOAIGAEFagh peptide was
gr&%;%%ACTTGGGAT 14 37 WO 2006/076580 PCT/US2006/001241

Microglia and macrophages. Microglial EOC 20 cells, derived from C3H/He] CH-
2k mice using a non-viral immortalization procedure (Walker er al, J Newroimmurnol.
63:163-74, 1993), were obtained from the American Type Culture Collection (ATCC) and
were grown. using DMEM media supplemented with 1 mM sodium pyruvate, 10% (v/v) fetal.
calf serum (FCS) and 20% (v/v) media conditioned by LADMAC mouse bone marrow cells
(ATCC, CRL-2420) as a source of CSF-1. Primary microglia were isolated from 1-3-day-old
1295v/Ev mice as described previously (Youssef ef al., Nature 420:78-84, 2002). Primary
microglia were 95% CD11b+ by fluorescence-activated cell sorting (FACS). Primary
macrophages (peritoneal exudate cells (PEC)) were harvested from B10.PL mice 24 h after
intraperitoneal injection with 1 ml of 3% (w/v) thioglycollate. PEC were cultured with media
alone for 72 h, then activated with IFN-gamma (100 U ml-1) or treated with media alone.
PEC were 98% (w/v) CD11b+ by FACS analysis.

3,4-DAA trearment. 3,4-DAA (Angiogen Pharmaceuticals, Pty. Lid.) was brought
into suspension in sodium carboxymethylceliulose (Na-CMC, 0.5%). 3.4-DAA was
administered oraily in 0.5 ml Na-CMC twice daily using 20-mm feeding needles (Popper
and Sons Inc.).
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Materials and Methods Animals. Female SJL/J mice were purchased from

the Jackson Laboratory (Bar Harbor) at 5 weeks of age. MBP Ac 1-11

TCR transgenic mice, obtained from C. Janeway Jr. (Hardardottir et al.,
WErIENERSACtad Sci USA 92:354-8, 1995) were backcrosseditoU§gs/601241

B10.PL background. All animal protocols were approved by the Division of

Compdutie: W edicitiact S rtordiunharsiphanathai€ damittesiofiuced in STL/J
m @'Mﬁ@&ﬁﬁéﬁﬂsﬁ%&ﬂﬂ@ﬁ%ﬁ?ﬁ(@ﬂ%ﬁﬂﬁ%% ﬁ—%'%%l@ﬁedt Sin complete

accordance with the National Institutes of Health guidelines. Reagents.

Fretedinrdawmnt JGRoneniainm g hyerorl-aafregilsdidimebactspapaxiberculosis

| HERIBS A MEsE By TRhas 8d S e SiBm AR NERAMBIRABE HAY Ynd scored

IL-6 were 10 ohtaiped from Biosource. 3,4-DAA was synthesized and =
aS%&Jéd%%%&}a%ﬁ hFhacEitiong 5{%@%?@%‘?&5@&5&@%@&}’ paralysis;
4, (HodiHR KRRGORMGISER, D M@IR6) andeki P p139-151

(HCLGKY KF) (; X were synthesized on a peptid
et T 0L &y i v G6n" 8 PERlBea. e
inguhabpanigiEthoxyedrboey Bremisitadd G indtb (PR cpefoingdde (w/v)

solgikidl Shipmrtography KHELGY ALNReacd SHYURNSESWED L3/ MEocional
by amino acid anal§3|s and mass scf)ectroscogy. The purity of each

BN “oteieec tiriessns, fond b Binch Ad i RipskapRss i s gariing to Fe
rebpGr20RelscHRiivedoiipeedhibielicnt 2kiniaeysingAanenyitahac-1/CD11b-

P O RS A e M ams S B o TGy st
anginch QGaEIE GO0 (Mg BM BN édinssu ppiementse CORRA-FIFM(s6diduwi, 1gG),
raP YWY G ut O FRERl SRl serem(FGRIand A9 (Xﬁr\@ gﬁ@E anti-CD44-PE,

conditioned by LADMAC mouse borie marrow cells (A RL-2420)
anis(G B oufEEof @ F2RLE AN FnidYergliaPwehasisb| dtes frBharMgriy - digckground

s ORuticy Mige anRarerined fraviolshe (Yousseiet adnNatmA28d81R84 control
2002). Primar micr?i%ta were 95% CD1Ib+ by fluprescence-activated cell

ARG FRE RSB AR SR BhagLs rerithdsrexithig telis (Peyer and
analgredhbpestertiromii] QR mike i hrafiBeciotr Apekitpnan| FojeatiDoywlianal ysis
ml of 3% (w/v) thioglycollate, PEC.were cul ith media_alone for. .
sEl e e B R A A ing the

cedliorith PEC wnrereid 8haiwl\deCDwhye- HiyirAC8lapalyslsns, wddikAS0 g/ml) in PBS
coﬁ%@ﬁﬂl&%@&ﬂﬁ@%{&é&nﬂiﬁg% Pharmaceuticals, Pty. Ltd.) was brought

30 into suspension in sodium carboxymethylcellulose (Na-CMC, 0.5%).

3,4-DARHVBE  Hefi i tBPEr o raNERP O S iIN oD codicé allyNfsingyere isolated
frodf-miv:feedino nesdlesithepRe nidBd-3ANEd REaeiB8 encephalitogenic peptide (PLP

pl139-151) used for the immunization or with concanavalin A (Con A) (positive control) or
ovalbumin (negative control). Cells were cultured in 96-well microtitre plates at a
concentration of 2-5 times 10° cells ml-1. Culture medium consisted of RPMI 1640
supplemented with L-glutamine (2 mM), sodivm pyruvate (I mM), non-essential amino
acids (0.1 mM), penicillin-(100 U mi-1), streptomycin (0.1 mg ml-1), 2-mercaptoethanol (5
times 10-5 M) and 10% (v/v) FBS. Splenocytes and ILNC from SJL/J mice were incubated
for 72 h whereas cultures from MBPAc-1-11 Tg mice were incubated for 48 h. Cultures
were then pulsed for 18 h with 1 pCi per well of PH]thymidine before harvesting,

Cytokine analysis. Supernatants from splenocytes and LNC cultured in paraliel with
those cells used in proliferation assays tested were used for cytokine analysis. Supernatants

were collected at different times for measurements of cytokine levels: 48 h for IL-2 and IL-
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WO 2006/076580 PCT/US2006/001241 Induction of experimental
autoitnmune encephalomyelitis. EAE was induced in SJL/J mice by
subcutaneous immunization with 100 sg of PLP p139-151 emulsified in
Weolsetes¥reund's adjuvant (CFA) containing 4 mg ml-1 of H&&tsaledon1241
Mycobacterium tuberculosis H37Ra (Difco Laboratories). Mice were
12&%apdit edd&ilyofor2clinival Bignsuod ENE- anelrsbd)ﬁ@diﬁfasﬂo%wsi 0,10. Cytokine

raI iS; Ioss tail tone; 2.. |ndI|mbW 553 h|n algi
le‘% (f d a orﬁeJ mf) pgar%?d&s %’Z%n (?ie owc fSA) kits

for| nﬁmumﬂ@mwﬁﬁimm ma@r@n@aetastu@sramédcw@éﬁ memlmrﬁatdr-mouse
OFEERAGEllS §:d with FACS buffer (PBS containing 0.1% (w/v)
sodium azide and 2% (v/v) FCS) and preincubated with anti-mouse-

CD18fs3gWHaHbE Sl 10Mifth St ciBéissdcy) PREMMNe T RRRtERtion and
pefRiBeat it 10 block 860-speRTBYNTNG RFL FeRERIRIS. cord tissues or microglial

| ceﬁ/: rocef’sllrﬁ%%eﬁc ?tgg | fg)%l &%gﬁﬁg%ﬁ}f@ ,\Sﬁlfén OUS§ ﬁccordmg to the

ma(xlnﬁk()fﬁiéE@: IiﬂcﬂeBdB ingGaRhg, dnamsiﬁmmmﬂ}ﬁ@uﬁgeﬁmﬂ@t@ TCuHHIA@aBRNA was

I ti CR80- 1.l A t
cop SR T R sy B LB A anl{ DA BE At COR bR iroees
Caahha@,[ﬁ&lib‘f(ﬁmh@hanﬁma?&th@em Eh¢o¢ié§édﬁr@iﬂcpmm$ﬁ@efmr real-time
quiRAREKANRUBER! '%Qﬁ?gs%eﬂfg%‘éf?e%@‘{ﬂ%tﬁd x;atadﬂig&%ze@lwyae Diagnostics,

correspondlng isotype control antibodies (PharMingen). After incubation,
Indignanplite Wéﬁ@dgﬁkﬁ%o%lﬂﬁ PRES RS Gty 2dRBgIPACSErimers are

liskaing el ursisoftwar B REIEICkiNeo Nt 0s s f@y@em@aéwwes of 94°C
spIeno)aytes were washed and stained with anti-CD4-FITC (PharMinge

forfra Sii HET28 cellEAWitHB0b% febeord Bihanch s tere Btanted 'ﬂ?tm was
anfyoRid lﬂfﬁﬂpﬂlﬁm&ﬁﬂeglmla mbesgﬁee@ﬁrg,tagmngolﬂ&lummﬁ@es&ﬁom&nm (no

min. T-cell prolif ratlon ays. S tes or lym
ot OO Forh oS O AR i 4 S0P o GpEgnitin
Melticgpiualitsgenfopeptive ¢BixRnp xﬁ@imﬁl\)fmdnhﬁwemn muanizitmora tenfold
ailibconeansuainAcand) (esiive canieher A avalbumin (negative

control). Cells were cultured in 96-well microtitre plates at a concentration
of 2- @i@ﬁegcizm@;cewé\lﬁhﬂlacemr@%e%ﬁwﬁ%bﬁgs% grirgs\psgg e previously

M@mﬁﬁ%wmb giitRmine A2 Mo asiumebyrovate {3 mMisly, conditioned

non-essential amino acids (0.1 mM), penicillin (100U ml-1), streptomycin

SUPSAAABE M), éi%#&feﬁp%'é‘ehaﬂo?@ah%@% MR 60N RBE e 1%
su@ﬁ@iﬂ@ﬁﬁ% (a.m% bhﬁﬁtﬁﬂmh@l&bﬂmiﬁﬁdlvﬁh@dfmnﬁtédﬁﬁ fZOS%%I‘BPOdir for 5 min

setyefbre hatm@@gmytwm@qnmi@w@@péhma}memtsm@@mmm violet.
iNEJ‘é%a‘EHJW ‘r:'sde%l@@!@dlgg Wille accumulated in 48 hr/10° cells.

Western blot analyses. Microglial cells were Iysed in protein extraction buffer
containing 20 mg mi-1 aprotinin, 20 mg mi-1 leupeptin, 1.6 mM Pefablock SC (Roche), 10
mM NaF, 1 mM Na3V04 and 1 mM Nad4P207 (Sigma). Lysates were added to 2x SDS
loading buffer (Cell Signaling Technology) with 40 mM DTT. Products were separated by
electrophoresis on a 10% SDS-PAGE gel. Gels were blotted to PVDF membranes at 100 V
in 25 mM Tris, 192 mM glycine and 20% (v/v) methanol, then blocked for 1 h at room

temperature with Tris-buffered saline (TBS) containing 0.1% (v/v) Tween-20 and 5% (w/v)

non-fat dry milk. After. washing in TBS and 0.1% {(v/v) Tween 20, membranes were

hybridized overnight at 4 °C with anti-phospho-STAT1o antibody or anti-phospho-STAT3
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those cells used in proliferation assays tested were used for cytokine
analysis. Supernatants were collected at different times for
measurements of cytokine levels: 48 h for IL-2 and IL- 39 WO
W2008¢076880 PCT/1JS2006i001241 12/23 p40 and IL-6, 7Z2GHEFHENAp1241

and TNF-a, and 120 h for IL-4 and IL-10. Cytoidne levels were

antiteiyr riiridshynasing Rpboficgyn ymjediinket irh/MhosdBend 4%sdy/v) Tween 20

ISA) kits, for-the I ] ing t
S s o i oee] (Amersham

BiSelnigearititatife PORlirin whfeednaiicipobranss are raiaigaivdtioanti- anti-
STgﬂdl & ggfg%ggﬁ/m% ngr[fhl 9(51&9 %@Eﬁﬁ Iﬁ)aﬁﬁéz domaf %@cﬁﬁ%ﬁ@d@%@ relative

tissues or microglial cell cultures was isolated using the Absolutely RNA
mojglK ineEstraif§eded according to the manufacturer's protocol including

an onsGelumRENAGIsRsign-ten 3 -ef HRIEhBMN AN E0RVAIPHSOBains and
.CDNA using SyperScript I] RNase H- Reyerse Transcriptase (Invitrogen,, .
i) CHFREEAS R At A OR G GGG T N oA rascetions
wettsedifer redd:timenquaplitadivb BER Beieged bigh:siheestthenthhimyatepinal cord
LightCycler3: Roche Diagnostics.. lndi ' ' J
b R e R
Tabl§atisThe amplifitatidicpcte siasried S fora0ens! 60-8ycky ookl scores,

Siéﬁfié‘z&;@e BEGE0h 29k #ALIRNAD Rab NP By aRM A QCIRIBE Smultiple-range

q(f-gctln was 15 amplified from all samples as a housekeeping gene to
ang i AlfZ BABRBRE S SRIn(AREbNrb P PRI SARRREBtioh) WAR RicRided 0> Was
cofgiderahigrmesset to control for DNA contamination. Melting curves
confirmed that only one product was amplified. For quantification, a
tenfold dilution series of concentrated total cDNA was included in each
reactibose N@iSedctivitjiei MO Svilt tispiyreviseaSsasdud ipyahdoG rilesertbedajperein is
as previgusly . 20 described..(Platten jochein P . :
oo S5 S b Gk B A SRRt crioeg, 1o o
be améesalodokimietnd Grvessaragendconthinml 1siasiorhandampddicotions. The
imARNnyletsedamine diiogande A0 2R HSEAL AR Berred t
room temperature. The absorbance was measured at 546 run."NaNO2
or dilditekihi MiE besifivaitbasindévidiadidomentoriisiforné hupsball gasabinations

cells were stain Wi&h [ s}l)glfgmg%s 25 INOS activity is expressed as
of ﬁfﬁi?‘é” gé)gu%olﬂ:a%g n 2%% 105 cells. Western blot analyses. Microglial

cells were lysed in protein extraction buffer containing 20 mg mi-1

aprotinin, 20 mg ml-I leupepting g WP eiapiock SC (Roche), 10 mM
NaF, 1 mM Na3VvO4 and 1 mM Na4P207 (Sigma). Lysates were added to

BepiRl B B i@adiHgn dfrsr {0 “shg dheg ¥ ¥Mnology) with 40 mM DTT.
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30 electrophoresis on a 10% SDS-PAGE gel. Gels were blotted to PVDF
membranes at 100 V in 25 mM Tris, 192 mM glycine and 20% (v/v)
methanol, then blocked for 1 h at room temperature with Tris-buffered
WEalMe(TBB8) containing 0.1% (v/v) Tween-20 and 5% (w/v) BeGrEfaer)01241
milk. After washing in TBS and 0.1% (v/v) Tween 20, membranes were
Nikhibotl Zed avdrnighBati4, OavithMnti-phospaor ST AJ-34 datilsodgods. -

i-0h0Spho-STAT, 0.2006/07658 24
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%185%3\%%%0 i)xgﬂéié%f; an IDO-mediated tryptophan metabolites or
derivatVE¥ tHer 888 PR IRPriicture of a medicament for
aowReIeglatagHl ¢,1 selifarctoningly amanmel anaaid medikament
emprise effective amount.of ane gr more IDO-media 2rofﬁan
T e R B0 o ot o
ARSRBBL R RS atsdVEtRAPHSEYEEPES a compound of formula (1) R3
R*is selected from H, C.4 alkyl, OH, C,. alkoxy and halo;
R* is selected from H, Ci4 alkyl, Cou alkenyl, OH, C,., alkoxy CO,H, CO,C,, alkyl and

RT RS

R'I‘E

RQ R10

R*is selected from Cy. alkyl, OH, C,.4 alkoxy, hato, CO,H, CO,C, alkyl, NH, and NHR";
R%is selected from, H, C,.; alkyl, OH and C,.; alkoxy;

R’, R*, R? and R'" are each independently H and C . alky! or R” and R® together form an oxo
group or R’ and R’ form a bond;

R is selected from CH(CO,HINH,, CH(CO.C ., alkyl) NH, C(0) CO:H, C(0) CO,C 4
alkyl, C{O)H, CO,H, CO,C, 4 alkyl, C(O) NH,, C{OWNHR", CH;NH,, CH,NHC ., alkyl and
CHoN(C g alkyl);

Rz is selected from H, C,, alkyl and C{O) H; and
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R2 R 4 iRt X R5 wherein X is selected from N and CR6 represents a
single or double bond; R' is selected from H, C1_4 alkyl, OH, C,~ alkoxy,
halo, CO,H and CO,C_4 alkyl; R2 is selected from H, C14 alkyl, OH, C, 4
alkoxy, halo, or R' and R2 together form an optionally substituted fused
phenyl ring; R3 is selected from H, C4 alkyl, OH, CI., alkoxy and halo; R4

i3l cte from H, C4 aIk X
R B G s g B B R R g%%te%woxw .
omiﬁléaay @@%mt@@ztzp_m BIYPr N H2: ahd NAR L2+ Reis: é@e@té“d%%m alfyl, halo
NHCItalkylk@khand G, aatkoxy; R7, R8, R9 and R1 are each independently
H and C14 alkyl or R7 and R'together form an oxo group or R7 and R9
" form a bond; R" is selected from CH(CO2H)NH1, CH(CO,C.4 alkyl) NH2,
Forgy@®yIBO2H, C(O) CO2CI-0 alkyl, C(O)H, CO,H, CO,C., alkyl, C(O) NH2,
C(O)NHR13, CH,NH2, CH,NHC,4 alkyl and CH2N(C1.4 alkyl)2; R12 is
selected from H, C_4 alkyl and C(O) H; and 43 R1 is H, C.4 alkyl and
optionally substituted phenyl, whereir“optionally substi

(In

wherein each of R' and R? is independently selected from a hydrogen atom or a C;-C,

alkyt eroup, R* and R* are each hydrogen atoms or together form another chemical bond, each X

is independently selected from a halogen atom, a C,-C, alkyl group or a C;-C, 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.

2 The use according to Claim 1, wherein said medicament is 0 be admimstered to said
mammal for a time and under conditions sufﬁcient to skew & Ty celi response to & TyZ

cell response.

3. The use according to Claim 2, wherein said metabolite or derivative thereof up-regulates

Tu2 cyvtokine production.

4. The use according to Claim 3, wherein said use down-regulates autoimmune Tyl cell

functioning, which amtoimmune Tyl cell is directed to 2 myelin protein.
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(I1) wherein each of R'and R 2 is independently selected from a hydrogen
atom or a C-C4 alkyl group, R3 and R4 are each hydrogen atoms or
together form another chemical bond, each X is independently selected
from a halogen atom, a C1-C4 alkyl group or a Cl,-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 | to 3. 2. The use

according to Claim 1, wherein said medicament is to be administered to

said mammal for a time and under conditions sufficient to skew a THI cell
response to a TH2 cell response. 3. The use according to Claim 2,

. wherein,seid metabalte.or derivative thareqfyp requlates, THZ ovtoldne . i
production. x Thetuse according to Claim , Wheréin Said USe

dowahaseg uiate SauthimrumecTiF g | (Fiietoninty dichthms]im e d STiAA).
cell ps-glirpcterd o2 Ryl pmtein 438 5. The use according to Claim 1,
wherein the IDO-mediated tryptophan metabolite is chosen from
3-hydroxykynurenic acid (3-HKA), 3-hydroxyanthranilic acid (3-HAA),

. picoliiciaigr AN rieyifimhic e TQA)e BDPrasdise=d dearigithgngnetabolite or
Claigsfivativhereibiine: lRpmediated:Hypiophan metaholite.op idgrvaiivehe 2-,
ther%%?%%?{@ oY gla(r)g forirg”%l}a (I); and the CO2H group is present in

the 2-, 3- Br 4 posItion of the aromatic ring. 44 7. The use according to
Claim 6, wherein CO2H is in the 2-position. 8. The use according to Claim

7, wherein at least one of R' and R2 is a hydrogen atom. 9. The use
according to Claim 8, wherein both of R" and R2 are hydrogen atoms. 10.
The use according to Claim 6, wherein R3 and R’ taken together form a
chemical bond. 11. The use according to Claim 10, wherein said chemical
bond is an unsaturated bond in the form of an E or Z geometric isomer.

12. The use according to Claim 6, wherein nis 1 or 2; each X is the same

or different and is selected from halogen, C1-C4 alkyl Or CI-C4 alkoxy. 13
The use according to Claim 1.2, wherein X is selected from halogen and C
i-C4 alkoxy. 14. The use according to Claim 12, wherein n is 2 and both X
are selected from CI-C4 alkoxy 15. The use according to Claim 14,

wherein both X are methoxy. 16 The use according to any one of Claims
1-4, wherein said IDO-mediated tryptophan
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metabolite or derivative thereof is a compound chosen f om
2-[[3-(2-methylphenyl)-I- oxo-2-propenyl)amino]benzoic acid,
2-[[3-(3-methylphenyl)-1-0x0-2- propenyl]arnino]benzoic 45 acid;
2-[[3-(4-methylphenyl)-lI-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2-ethylphenyl)-1-o0x0- 2-propenyllamino]benzoic acid;
2-[[3-(3-ethylphenyl)-1 -oxo-2-propenyl]amino]benzoic acid; 2-
[[3-(4-ethylphenyl)-1-oxo-2-propenyljamino]benzoic acid;
2-[[3-(2-propylphenyl)-1-oxo-2- propem]/éamlnqbenzom acid;

7. 2-[[3 s WrSRsAphRnI <128 8- 2RTSPERY AM RIS errsit Aeid; 2-
[[3-(4-propylphenyl)-1-oxo-2-propenyllamino]benzoic acid;

5. 2 ISe VoSVl QIR OPRIMIATIFRIOGIACTE 86 howen aom
[[3-(4-hydroxyphenyl)-1-oxo-2-propenyl]anino]benzoic aci

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

9. 2-[[3H3wshlamophany Chiox-2hpeopeny barlian]énzoigdcid atoms.
2-[[3-(4-chlorophenyl)-1-oxo-2-propenyllamino]benzoic acid; 2-

[[3- % -fluorophenyl)-1-oxo-2-propenyllaming]benzoic acid;

102 13 hswiaareAaayn A2tx6- ?hsﬁ%ﬁénﬁn%%wetﬁ%%fafer@ a chemical bond.
2-[[3-(4-fluorophenyi)-i-oxo-2-propenyllamino]benzoic acid; 2-

11. [[3[[('?}1? (895‘895}81%'?0 éfﬁ%}ol'g QE@%@Q@@%M&?Q&%%%ﬁ'gnsaturated bond in the

3-(3-bromophenyl)-1-oxo-2- propenyllamino]benzoic acid
2-[[ 3o Bf 8o fhe B5MLE k%2 Hropenyllamino]benzoic acid:; .
[3-(2,3-dimethoxyphenyl)-1-oxo-2-propenyllaminojbenzoic acid;
12.2- [[311(§u‘&e‘11&’~‘§ﬁ‘9§%°&'1§m D xéh%ﬂq% lErP&ei%Ll@r{B{'}?lQee%%&%ﬁ%em and is

4-dimethoxyphenyl)-1-oxo-2- propenyllamino]benzoic acid

SEEeEtT%Sﬁ(}Zné‘%]ﬂ%F@tfﬂlr aliyhe1 oo 298 penylJaminolbenzoic acid;
2-[[3-(3,4-dimethylphenyl)-1-oxo-2-propenyljamino]benzoic acid;

15 2 IS ASEmSHPARU > R RRRERNAAT IAEAAOIE A6 . oy

2-[[3-(2,3-diethoxyphenyl)-1-0x0-2- propenyllamino]benzoic aC|d
2-[[3-(3,4-diethoxyphenyl)-] -oxo-2-propenyl]amino]benzoic acid;

14. 2-[[3H{2 . dsdiethakyptoabiy) |} 0xet2rgrapeiydidrvaiolpenzeie@aditiym C,-C, alkoxy
2-[[3-(2,3-dipropoxyphenyl)- 1-oxo-2-propenyl]aminojbenzoic acid;
2-[[3-(3,4-dipropoxyphenyl)-1-oxo-2- propenyllamino]benzoic acid;

13. 2. 11352, Bsaisreres oerin) 1 -ske- o e endifdratitibenzoic acid;
2-[[3-(2,3-diethylphenyl)-1-ox0-2-propenyl]Jamino]benzoic acid;

16 2-[[348, tscliethydpiganyily dnoxo-2:propenyherring]bénfoiesdigid tryptophan
2- [[%Q%ﬂoﬂ@&hﬂmw}ﬂzr%s% cBHRERY uﬁ@éﬂ@]&ﬁQzﬁﬁc(‘@%jlgthylphenyi)~1.~
2- [[3% 3 di ro -1- oxoéf@pé %%@ ?{ % S 20|c C|d;

2-[[35(3 25 %“b ‘“0 ‘f 6%6<2:p AT ‘81% icid;

2- [[@@wadﬁ@mp&mhzmyl) 1- oxo-2-propenyl]lamino]benzoic acid;
2-[[3-(2-methoxy-3-methylphenyl)-1-ox0-2- propenyllamino]benzoic acid;
2-[[3-(3-znethoxy-4-methylphenyl)-1-oxo-2- propenyllamino]benzoic acid,;
2-[[3-(2-znethoxy-3-methylphenyl)-1-oxo-2- propenyllamino]benzoic acid,;
2-[[3-(2-znethoxy-4-methylphenyl)-l-oxo-2-
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propenyl]lamino]benzoic acid; 2-[[3-(2-methoxy-3-chlorophenyl)-1-0xo0-2-
propenyllamino]benzoic acid; 2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo-2-
propenyllamino]benzoic acid; 2-[[3-(2-methoxy-3-chlorophenyl)-I-oxo-2 46
propenyllamino]benzoic acid; 2-[[3-(2-methoxy-4-chlorophenyl)-1-oxo-2-
propenyl]amino]benzoic acid 2-[[3-(3-methoxy-4hydroxyphenyl)-1-oxo-2-

yllamin |c ac] o o -2-
acmg% %nethﬁngg ZOICC):XgCICE) r(ﬁo{b Ei‘mzli rime ?Ig%e’p%ggggﬁﬁ%%heﬁ -1-oxo-
2- prﬁﬁﬁpﬂwwaﬁlmw@éﬁzﬁc%a{&da@W@%W@WW)@M&Q& acid; 2-
[[J-pr@ﬂ@rﬂﬁl&amm@Eﬁl@@@@%ﬂd@a&ﬁz&ﬂw&mM’Wﬂﬁﬁaﬂ&)ﬂr@&@i—

nojpen .
PR 0 e B ey Lo prpmend gpinclicozac cig: 2
[[3- @h@%@%ﬁf@@r&rﬁ@oté BIRpeBHEHi Ol aTeis a¢idyPréleiR -Bxder D envédi stuet 2-
proﬁéﬁ?@%}bdﬁﬁﬁﬁﬁ@iﬁieﬁq[SCthH&@H&@ﬁH@fﬁ?fj 15)](0 2-propenyljamino]benzoic acid; 2-
oxypnen -0X0-4.- n ZOI
- R e S A e
Pm}%ﬁ@’ﬁ@ﬁ%ﬁ‘ﬂﬂ@?ﬁ@‘a THI-fidtiate Owﬂﬁﬁﬁlﬁnhﬁ@cﬁﬁ%ﬂ@mmﬁ@%w acid; 2-
(3 @Eﬂ@bﬁiﬁ@ﬁ@lﬁ%ﬂﬂ@;ﬁﬁﬁékﬁmﬂﬁﬂl@%ﬂ&&@E@iﬂ} thg sl imediatad - z-oxo 2-

?f mune dlsease JS le Sclerasis. 20.nThe use accor:dlng
propeng ][:n 0 enz 1c Tuorcphen lé ~0X0-Z — rJammo NZOIC &
Urt rcomprsm ministe agonistic agen |n

[13- Gr@érrmepéﬁwéh&@% éf?@e%lmﬁ@&bna@wé&a%é@ﬁwf@wﬁ@wmth@w%
prolﬁﬁh\lﬂ]@ﬁhﬁﬁﬂb’@ﬁbﬁrﬁﬂﬂ 2L 33@%1@&&)@&&{/1ﬁﬂt&@%ﬁbﬁn@l}alﬁ&jﬁéﬁ%&i@&id 2-
tophan tab teor doff rmula o
I T SR ARSI Lot PR vens -

I- owécn&wﬁéﬁ%ﬂ@%@m@ac@f aﬂer@%;ﬁaﬁwgefﬂw&’ﬁhaw%wwce||
profefCianiagheaads: mﬁdhﬂiﬂ[ac@mﬂﬂﬁ@ﬂ@]@ﬁéﬁmmm 190021 MRAMSTRNAC acid;

1 G RN L R HRA S TYaL et o - -
OXOpGRVPEREE AP IR IPPRRIC lwéh%féﬂ%@@, By PeiKal2efd> A METHOD

profaiy M@ bATIN @ill; CHEELAMNGBIOMENG- | -0x0-2-propenyl Jamino]benzoic acid;
2-113-(2 4-diethoxyphenyl)-1 ~on—2—propeny1}amino] benzoic acid; 2-[[3-(2,3-dipropoxyphenyl)-
1-ox0-2-propenyl]aminolbenzoic acid; 2-{[3-(3,4-dipropoxyphenyl)-1-0x0-2-
propenyi]amino}benzoic acid; 2-[[3-(2,4-dipropoxyphenyl)-1-oxo-2-propenyl jamino]benzoic
acid; 2-[f3-(2,3~diethyiphenyl}-1-oxo-2-propenyl JaminoJbenzoic acid; 2-[[3-(3,4-diethylphenyl}-
i-oxo-2-propenyljamino]benzoic acid; 2-[[3-(2,4-diethyiphenyl}-i-ox0-2-
propenyljamino]benzoic acid; 2-{[3-(2.3-dipropylphenyl}-1-oxo-2-propenyljamino|benzoic acid;
2-[[3-(3.4-dipropylphenyl)-1-oxo-2-propenyl jamino]benzoic acid; 2-[[3-(2,4-dipropylphenyl)-1-
oxo-2-propenyl Jaminobenzoic acid; 2-{[3-(2-methoxy-3-methylphenyl )-1-0xo0-2-

propenyl Jamino|benzoic acid; 2-f[3-{3-methoxy-4-methylphenyl)-1-oxo0-2-
propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-3-methylphenyl)-1-ox0-2-
propenylJamino]benzoic acid; 2—[[3~(2-meth0xy—4~methylphenyl)~1 ~0X0-2-
propenyljamino]benzoic acid; 2-[[3~(2-methoxy-3-chlorophenyl)-1-oxo-2-

propenyl jaminolbenzoic acid; 2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo-2-

propenyl jJamino Jbenzoic acid; 2-[[3-(2-methoxy-3-chiorophenyi)-1-oxo-2-
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<130> STAN-473WO <150> 60/644,502 <151> 2005-01-14 <160> 14

<170> Patentln version 3.1 <210> 1 <211> 18 <212> DNA <213> Mus

musculus <400> 1 ggatgcttcc tgagtttg 18 <210> 2 <211> 21 <212> DNA

<213> Mus musculus <400> 2 acggtcacta cacttaaaat g 21 <210> 3

<211> 16 <212> DNA <213> Mus musculus <400> 3 ccaaggtcag cgttcc
16 <210> 4 <211> 21 <212> DNA <213> Mus musculus <400> 4

s ARG RGBT 3OS SRR SR <213> Mus

H]é) |bénzoic icid; 2-[[3-(3-methoxy-4-hydroxypheny!)-1-ox0-2-

propenyl]ammo]benzow acid; 2-f| 3-(2-methoxy-4-hydroxyphenyl}-i-oxo-2-
propenyl|aminolbenzoic acid; 2-[[3-(3,4-trimethylenephenyl)-1-ox0-2-
propenylJaminolbenzoic acid; 2-[[3-(2,3-trimethylenephenyl)-1-oxo-2-
propenyljamino]benzoic acid; 2-]13-(3,4-methylenedioxyphenyl)-1-oxc-2-
propenyliamino]benzoic acid; and 2-[[3-(3,4-ethylenedioxyphenyl }-1 -oxo-2-
propenyljamino]benzoic acid.

17.

I8,

19.

20.

21

The use according to any one of Claims 1-4, wherein said IDO-mediated tryptophan
metabolife or derivative thereof s 2-[[3-(3,4-dimethoxyphenyl}-1-0x0-2-

propenyl]amino|benzoic acid (franilast, TNL}.

The use according to any one of Claims 1-17, wherein the condition is a Tyl-mediated
-autoimmune disease.

The use according 1o any one of Claims 1-17, wherein the Tyl-mediated autoimmune disease
is Multiple Sclerosis.

The use according to any one of Claims 1-19, further comprising administering an agonistic
agent in order to enhance the effects of said IDO-mediated tryptophan metabolite or
derivative thereof.

The use of an antagonist of an 1D0O-mediated fryptophan metabolite or compound of formula
(I} or formula (II} or a pharmaceutically acceptabie salt thereof in the manufacture of a
medicament for a method of upregulating in a mammal Tyl cell functioning, said method
comprising administering to said mammal an effective amount of the antagonist.
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<400> 5 1 WO 2006/076580 PCT/US2006/001247 aatgtgcccc gtatcc 16

<210> 6 <211> 25 <212> DNA <213> Mus musculus <400> 6 ccttgtctac

tgctaaccga ctect 25 <210> 7 <211> 16 <212> DNA <213> Mus musculus
WeA T cggcaaac atgact 16 <210> 8 <211> 18 <212> PRIAIGIEA01241

Mus musculus <400> 8 ctggtttcat aaacgccg 18 <210> 9 <211> 22

<212> DNA <213> Mus nTisEtilé <4059 cataact_ata atgctacggg ga 22
<15810% 405441 > 117, s232> DNA <213> Mus musculus <400> 10

<120>
<130>
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<1l51>

<160>
<170>
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<21i>
<21Z2>
<213>

<400>
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ns musculus
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<Z213>

<400>
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<210>
<211>
<212>
<Z213>

<400>

21
DNA
Mus musculus

4

gacgtttatg ttgtagaggt ¢ 21

<210>
L211>
<2Ll2>
<213>

<400>

5

16

DNA

Mus musculus



gtttggtccc gtgtgat 17 <210> 11 <211> 16 <212> DNA <213> Mus

musculus <400> 11 gtctcgcctc ctttgt 16 2 WO 2006/076580

PCT/US2006/001241 <210> 12 <211> 17 <212> DNA <213> Mus
WENSRBNIAS3%400> 12 ggaggtgtga agttget 17 <210> 13 <211BCTG/500p81241

DNA <213> Mus musculus <400> 13 agttggtccc ccttctcca 19 <210> 14
BEF1I°T7 LB15S DNA <213> Mus musculus <400> 14 ccactcgtac ttgggatls

17 3
<Z210> 6
<211l> 25

<212> DNA
<213> Mus musculus

<400> 6
cettygtotac tgctaacega ctect 25

<210> 7

<z21ll> 16

<212> DNA

<213> Mus musculus

<400> 7
gacggeaaac atgact 16

<210> &8

<211> 1B

<Z12> DN&

<213> Mus musculus

<400> 8
wbyggttteat aaacgecog 18

<210> &

<21l> 22

<2.2> DNR

<Z13> Mus musculus

<400> 3
cataactata atgctacggy ga 22

<210> 10

<211> 17

<212> DNA

<233> Mus musculus

<400> 10
gtitggtceoe gtgtgat 17

<210> 11

<211> 16

<212> DNA

<213> Mus musculus

<400> 11
gtctogecte obttgt ' 16
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