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A METHOD OF MODULATI NG T CELL FUNCTI ONI NG FI ELD OF THE

| NVENTI ON The present invention relates generally to a
wOoredokowhsed nodul ating cel lul ar functioni ng andPEmEs1086/001241

useful for same. More particularly, the present

i nventi f i | |

functi of Wy O BrOF MO STESE T CHEL FUOriofIte

derivative thereof, such as a conpound of fornula (1).

The nmethod of the present | ' ' seful, inter
alia, in the treat @ﬁf%g}%Tﬁfﬁ\&kgE&ﬂIMs of
confel iPRSHC RATARDET tehR né}m* r@nt, nimdNt@dnRtulating cellular

otherwrse I nappropriate TH cell functioning, in
fun@amingandaagents tus¢firhfonsamel Mare paitisniatly, the pedserisinvention relates to a

T T —
there&VEDEH 4N Sipduadrogbinqula €h.aThe méthbdef phepresat invamtion is useful,

referred to by author in this specification are |

integ Aljde dn e Areskagntt Indion prophylare nepngtiqngecharacterised by aberrant,

r o ] [ g ri :

R pPbhBhise MDA BE R AR, b BRUEAR: SliBiRmune Tyl

funeticsiiiig, sadleas ranktipht dcharbss, dyesskewingohe avtoraahtiveot glhresponse towards a
which it was actually designed to protect. About 75%

B2JESRAMDI mune di sease occurs in women, nost frequently

during the chil dbearing years. The inmune systemis a

conplicated network of cells and cell conponents that
normal |y wor k BAGKGRAUNROFcENEINVENTRONat e

I nfect.ions, .c Y. bacteri.a, Vil l.s e s

| /AR AR oR e PEDEa B KirbEE T P 2Bk A inis specifiation
are SbAEASEalphdbRiiAMPN eheSHRE Shétisdcakam.y attacks self,

targeting the célls, tissues, and organs of a person's

own™*Agoimmunecdibdase’t desoribrfs thergione of Ydnassasde Mhickaig immune system

nol ecules at a.target site is 0 f er .
e R0 B B oL Bl o R R e acsinca
profeet. OABBUINES %I cF eREEHmMuAB dlideheyoarns Bawbmai,fodt fidygelbdiuring the

in different ways. For exanple, the autoi nmune
Chllldb%tﬁgdﬁaliss directed to the nyelin in mltiple

scl fﬁeo%ﬁmﬁgg §t£5!131 @l’g cbrﬁpﬁa@é&q 'nétvg!rkc'% SElls lafld %hecromponents that

aut Of MIUNG di Leases such’as system c [upus _
norfially veoria e deffend Ithepbisly, andf dlintihatd infesttms sansed bor bpatesianmiyuses, and

vary anong indivjdquals with the disease. e persan
ot e FUCTHRGP 1 ARt PESPLEAORY UGS oGl dlgrune system
misPkRhieitafRY sdie ¥ ot et &E11S KisBuesk hsiNEdgansBfla lpiRES’s own body. A

Utirmately, damage to certain tissues by the i mupe
colleyitrenf mmube spsemmenend awlegules A astarges sitpas groadly referred to as
. A nsul.in-producing cells of the pancreas in Type 1
inflammiPRs el | t us. The triggers for autoi nmune di seases

ar eTHérY @fcSBa@ndifferal ties bfmutodhaghcdikeases, and they can each affect the

body in different ways. For example, the autoimmune 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 (lupus), affected tissues and organs may vary among
individuals with the disease. One person with lupus may have affected skin and joints
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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genetic, viral, drug-induced and hornonal factors,

acting singly or in conbination. At present many
w0 pabow7ads@l nmechani sms have been identified, beRECT/H82406/001241

they interact with the i mmune network to induce such

an ec [ I 1Sl f : : :

o A 6RO, Ak b Wiloke HRTARNR immunological
genbids vied, Segrindhoedi ahdt batmolbl fetirg nactinhadindipve ineeombination. At

shown taq EVﬁ@tualHY cause a brea

v

do; f | f . .
Dreseg) 81 B FEEL A TG P AR TSt T fhiy ategypt with the

I nding of certain drugs to ce surfaces, (3) cross
disqasa condriioty totheswre and dargely me tnot be¢n plyeidaied Mechanisms that have

sel f -det ernj nant s vel exposed
be o & SR s p Hree 8 n PRI GBS P oo e
(1) ( 6)inkyceiak WAt tishe Bywituzes,net wor k that recogni zes
sel f. Autoi mune di seases_are,  often chronic, requirirt]zgceS

(2) | i feqvelegment o aigeedreHiAgsdusdo bindmedtfroetfaingdgygs to cell sur
t . . . N H

() (eSO Y BERRES AT BRIGH AL LAt BUEmARARLOS! o

(4) chadeveloprientaf reywlyl expostd Ags edthe dsilpns in the central

neryous. syste associanfd wi th axonal damage and
() ners HaluepeLQt hEMPRFS 8 hani f est at i ons i ncl ude vi sual

(6) | OSBreal@itnBin W inBhutEEeRBI thalir6QgHBES selpar est hesi as,
| oss of sensation, weakness, dysarthria, spasticity,
Autaimasiuag disnabe bredeftan dyerfirequiting liftleng eargang smandioring.s Currently,
o] .of rec(#ilrrergt a talcl:rléa foll owed by partial recovery,
CWATEOTHIHES PR 7AY PRG™MSRd chronic progressive forns
al sPuBGse rsclefssis EOIBR| ik Nt Qd] cich] netrimn@ine| disease ashagicterised by
by,spontaneouslém;epaired, t he damage Qauaed,by th?
demipligpteth/ations imee padial mTVORS SEFiREnERPCIAEd i gresal damage and
neuh%‘f“ld’ geefhniéa AR MRNS BRI Wis Al REAS&rRIGRELEARVERent disorders,
ccorglng y, there'is an ongoi ng need to devel op novel
parestiassinspflodsr @ft semgptiding eacdkmesss ubysarlsia uspisieitypeataxia, and bladder
i sease whi ¢ch are .charagteri sed by aberra i e
aySETP R 106 B ABTErPHE e Dbl ST AGHS PR GY PETAl fecovery, but
acuf'BRnaRhS BRY bidehicGrbdreaiwEiims 88b BBEur WNsGBmPERYtida aal neuronal
alternative to steroid and i nmunosuppressi on based
losg eamaphby sponiangbestpecpairghithe damagsaassthionthe sptimaag ajtack results -
. light of the serio e i de-ef ' can
in ispaierd prirp Bt PP RRERE o oS G s brofteslbnt
Tr y at@ptmglsh tiay's issar ongpitge heddetoi devellepaneel mgaisnsfitreating diseases,
i nfection because of its relative arcity conpare o .. .
suchap @ptoimpnEe Aiseess, Waich At § %Eeﬁseigy £hRITEsh wﬂiﬂﬁa ﬁ%&@mﬂomng-
’ G L Zfch icChedthEhERSAmes which provid
The YR ORRER ' Aol SR Ml et RERERBnes which provide an

altdrndtavet tongeroidgami smmuhBuppressiet based t1@@ments [wpuld be highly valuable

unr esol ved. chroni.¢ inf.ecti ) . . .
when cons?ciere in I?gh 0 ’ghe serlousnlegsnosf thg rs%{ig-te%égt%r\]zvhlch can be associated with

* imnYid gfe@v%rl&t%)in&{ﬁ\é eLap e berht ?ésfzﬁﬁ{s% ds ?Eélﬁf 10\g 8 tode situation or

these current treatments.

Tryptophan plays a unique role in defence against infection because of its relative
scarcity compared to other amino acids. During infection, the body induces tryptophan-
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

tryptophan deficiency may be substantially responsible for some of the cognitive deficits,

2
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met abol i sm remai ns di sturbed. The biol ogi ca
di st urbances caused by w despread tryptophan

waledosoiesscy may be substantially responsi bl e fRPCT/BES2086/001241
of the cognitive deficits, neuroendocri ne

d a | n S ‘
neus SRR, By BB, (IR EmbRe TRECRIERABE ) AgPRBE (VAR ADS,
auto&hﬂlhﬁsdlsérisypetrﬂphm chmmmdlse’msé staesl i n several t | ssues

by dlfferent en tens.  The primry site
Y YRR SamRBOrEe Fos el Pve U gltere rgpRaNstems. The
hh Z&BbbER O RRATVY Whel@Dk-ARobRR &eimerm taboli
prm{%?t‘ﬂr qﬁi%gm &’:@m ng agentl 'Ilhe oxg/]gen ?s ugg to spli eapoTees
tryptdphalswﬂmmde(rulm wygereas the wxilizing geent. n@‘h@ AXygea is used to split the 5-

et PSRBT S5 PR B S08 3 gpugeine

deriPativdase was widely believed to be the only

trypt ophan-cat abol i zi ng enzyne. _ Then Jap
" edblitineras Aressdy a2 TR & diee a8 w@&ai%lgwgs@ be the only

trypfop@%—bat%(ﬁ%ﬁ% Ie{xﬁﬁ‘nébnqﬂleﬁ J ?es?esF]drghd? iRBRTEd indoleamine-2,3-

FSsues an rarn e only

dioxykyimise PI0), akb abiddd mdmlg oardayeme[n nesipherabtigseesoaidda thmbraim, IDO is
as. the oxj di zi ]gl IDO|sarmre eneral nz ¢
the PplyhEPIRPIAT AR AR B0 PO B Rs i ping agen

IDCF W%Bfés Gakdi1ed, Dgih@ol RShashi einididecapaeny ¢@loxidizehasredd class of
to trypto han. | ess specificity for tryptophan

coniphandst haldde palplas Whl}bbt op rr&wnmalldas@ate&] 29 nigyptophiagor kDO has less
t b
specaﬁflg); ﬁ’? ﬁré(ﬁtotpﬁ%tl phtaﬂ @{ ntt1 op a %ﬁ%ﬁsg g eﬁgpat ed

by mhﬁzoﬂmaen@/ﬁp ﬁ)YﬁieeFies@ﬂdmdemldnatlt \hes tidear daémsngh that the
as tranilast, down-requl ate the functionin

of T 1
trypeesthie metatoss @sperad by ffhesHQQ\F%@méF spifen &g drdvativeyipepat such as
tranﬂas-lg Eﬁmﬂﬁé R Cthe lk&ﬁ fonf] %] @éll% ?{ il B&text of skewing a Tyl
ghi |can Si nce e e Ion of neans to
respdmgm n@gm’datae TH2 | reginke. f u”ﬁlmetse dindmgsp oy Dl @scatrsignifidanee since the

sel ectively reg Iatln ne responses
elu%%qiltopcqﬁ rg‘aanglﬂ;) aé% ﬁ“ i tcieh ht'gmg gagrogj@%@ Djeaps, tf(?r selectively
reg AR tT;ﬂ”%ell Aiﬁﬁﬂl!iﬂé‘ RGbYnseb,Neh HaBRkRr ARYRAYhin®) coditions such as
provi des a powerf neans of selectively
dengelinatigu b(atdltnrglﬂHAccmﬂIngfm ribe iPoeseRig IVALEPIBAN ProWidEE powerful
av0| ds the. side effect
PRt SBeb B SPuRLOGR S BSROEN AN by BRBEARBoia e sic

effdcmﬁéb‘ém 8sifti (dbnbeitigaldiireaimesugppessionn riagulcanventotdie form of
functioning of all inmmune cells

immpypgsARTeIsionhegntiEnsiediin dewarsge a%ip% gtwgﬁct’aﬂﬁl&lgt Cr?g“c‘fné‘?% cells.
whi ch follow, unless the context requires otherw se,
the word "conprise", and variations such as
"conprises" and SUMMARYQF THE INVENTIQNr st ood to
imply the ing¢lusio ofas ated inte tep. or
gr oliyoBs quﬁttgb?eﬂ%ec PaE?féﬁe elaims %’ ey g?lfPW’oH'%S?S the context
reqlgi?éé Qietvide N8I voRl 'ShRPriY", UrURaflhtididt @GEH SasOMcomprises” and
eps.

"comprising", 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 integers or
steps.

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

Each nucleotide sequence is identified in the sequence listing by the numeric

3
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The subject specification contains nucl eotide and

am no acid sequence information prepared using the
w@emgnzasee Patentln Version 3.1, presented herRCTUSiD&€001241

t he bi bl i ography. Each nucl eoti de sequence is
. e .
incleBE P LooP RptoRel 15 E PR, bieptd k2108, 21052, cto). The length,
typ¢ o8 sdqubncer (D04, ansidibQeld eteRddd>sdurcetarganidh dor each tolncledtidresequence

. .of. sequenc DNA, am no.acid etc) .and_ source, or ism
Is 19@@&1@33%/_ H&@ﬁwpo@%@a@ dhe i@r?eﬁaile%ef@ar ppids’ SA1-012> and
<21'<3%§LPJSB?6HV9§'.>DNQMEM add dh8o rll'éﬂ?%ql ericagl !ré}latr&f fcd:j ineih@?peciﬁcation

1> <212> and <213>, respectively. Nucleotide an
are adentified by thesidisetor SEQ B ¥ dollawed by thesegysaes fdentfi¢rdag. SEQ ID

: | i fied by.the indicator. SEQ | r foll . by
NO, SEERING: A Ty by Feoh fis3rte T riod A Welpp I comcltes
to B¢ enfdrmakidn sevided aemirten inflicefor fiefdex4M inathé BedueRce listing, which

specification correlates to the infornmati onJgro_vi

ded
is fplowaiier fhe SeRRGAIGHUIPR(s. <HEBI. FAOCTe cdq T6ACE SEQ ID NO:1 as
ot Pt GIACRESR 0 o ssene

listihgt ai | ed in the specification correlates to the
sequence indicated as <400>l in the sequence |isting
One aspect of the present invention is directed to a
met bﬁf‘ affecOOMhe REEh Ak BGioh ik diBibd /R GAdIRN HUddvh-Regulating Tl
mammal , "sai d met'hod conprising adm nistering to salg
cellnfimutdniog iekfeeminag saitbmethodfcompeising admmigisieDiogrie diaih mgmmal an

eff%ﬁ%?}?%?g@g poggﬁl?eb%k ié%lgl%i @ggg%i%géi%%ﬁﬁhﬁgg%géboﬁtgs or derivatives

thef®@pn-regul ati ng autoi mmune TH | cell functioning in a
manmmal , said nmet hod conprisjng adm njstering to sai

. d
meriPeAnoReT @spaskt thee iampuifidedot MsHodoe! dryvisTeeplaling diuigimgrune Tul
- - it rd ' fgr
o EEIAE i TEPREIL &8, Mot NP 08 0yt s
effativé ameapafame oo niord H2Oantdiated s potoplean thetaboljesdraderivdtives thereof

enbodi nent, the.| DO lated. try phan net abol i 0
for Ay AR et FRBIIRS PR EbIAEN B ORIy T2 C3ll response.
whereh Drefedrdd 2RIVBEHRG,f the @@—ﬁi@@ia@@ﬁﬁgﬂt@;ﬂfaﬁ&ﬁ%ﬁolﬁe or derivative
singl e or double bond;” R1 is selected fromH,
the@of el dopipoudiiof xmadd @bxy, hal o, C2H and
CO2C1-4al kyl; Ris selected fromH, Cil-4alkyl, OH,
Cl”al kOXy, halo, or R and R together form an
optionally substituted fug®ed phenyl ring;R3 is
selected fromH, Qalkyl,|OH Cl-4alkoxy and halo; R4
is selected from Hz Cl-4a kyl, G2s 4al kenyl, OH,

Cl- 4al koxy, CO2H, C Xyl-and 1 R5 is sel ected
from Cl-4al kyl, OH, C hal o, C%H,
CO2Cl1- 4al kyl, NH2 and ;

wherein

X is selected from N and CRS;

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

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

R? is selected from H, Cjsalkyl, OH, C;.4alkoxy, halo, or R! and R? together form an
optionally substituted fused phenyl ring;
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R6 is selected fromH, Cralkyl, OH and Cil-4al koxy; R7,

R8, R9 and R10 are each independently H and Cl-4al kyl
woroRp7é&sd RS t oget her form an oxo group or R7PERUSIRE6/001241

forma bond; Rl11 is selected from CH(CO 2H)NH 2, CH(CO

3.2C1- Cl- 4a|k I OH 3

R et el PG R BER 15 Gone,

R* iSkE1bbied fromeL iy 4aﬂmi @nﬁmde@uemacmlmy em; €056].@iltyddnd
fron&FL Cl-4al kyl and C(OH, and R13 is H, Cil-4alkyl

optionally substituted phenyl, wherein optionally

stitut d phenyl is optionally substituted with one

-~Cral kyl, OH, C1-4al koxy, CO2H, CO2CLl-4al kyl

NH2, NHC aIkyI and N(C 1-4al kyl)2. In one

pr ef/eryed embodi nent sai d | DO nedi at ed trypt ophan
meR&bolR¥e is 3- hydroxykynurenic acid (3-HKLA),

R’ 1§ sél)éstwﬁxﬁmmaw |®1q @fiaﬁco&?’ HANGO R, @2014élkﬁCNGI2 @RANHR'%;

quinolinic acid ( .1 n"another preferre
R® mmtiecte«hﬁan,sﬁl Alkyb®hend &1 etlkexyy pt ophan met abol i te

. R % SRR B Rl Rt o o
groayp @mbgndaRﬁomlamdndgr oup, R3 and R4 are each hydrogen

R s é’%&é@éﬁ%&&%—éﬁ%& éﬁ‘(’é&é@%ﬁ%ﬁyﬁﬁng&%ﬁ il ConCratio,
c@ﬁjog A buegcg}cmafﬁ géz/NﬁR“a%Hmb OCH@N?ICI Lalkyl and

are kyI groups, they may
CHQ@(rmaalkgldztoget her to- form a ring, and n is an |nt eger

fro 3._The may be in the 2-, 3-
R%gss T‘;S‘Eﬁjs‘q??m% (gf‘*a]i(afeanglrmﬁr 899 ng. Preferably the
R13Q§‘@Q?ﬁ}ﬁhlk9f &i&ooﬁtﬁ)nh]g\‘}r it hdolyD whedig flélﬂilw dbstituted phenyl
I'east one” of is a hydr ]gen at om

is optiehalyadubstitutedtwitlo pnRommerRE 1aplkyh (it déle!ﬁll@t%ngozH CO,Cj.4alkyl,
I n together forma chem cal
hal%&ﬁ%%&\@%t%“ @}Tﬁ 55 %a%’ﬁﬁg an unsaturated bond may be
I n Inh Qné Olﬁrﬁfeglfed EelﬁbocZnV@mﬁD mﬁidr IIDOI-medI[Etreh 4. trptoplemalbbeyabivlite is 3-
or 2 and each X | C t
hyda@xyrl@rl@wmc il @eﬁﬂé&)eﬁhwrem%g%@gﬁ a3 AR joligjc acid (PA) or

Preferably X is selected from hal ogen and
qulﬁmbgégé More preferably, nis 2 and both X are

sel ke tandthier opnefé‘rre@4 anibodimengs petsi dDIG metiatedb dryptophan e metabolite
met.hoxy. Parti rl ferred conmpounds useful in

derpygive WP}P&HH@PJEPQKW%&&@ formula (11): Exanples of
compounds of formula (11) include

S L,

(X)n
D

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-Cyalkyl
group, R? and R* are each hydrogen atoms or together form another chemical bond, each X

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

5
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2-[[3-(2- et hyl phenyl ) -1 - oxo- 2- propenyl ] am no] benzoi c

acid; 2-[[3 -(3-nethyl phenyl) -
\Nazmmmwgapropenyl]anlno]ben20|c aci d; PCT/US2006/001241

2-[[3-(4-net hyl phenyl ) -1| - oxo- 2- propenyl]anino]benzoic

@%igh b
-GS o8PngT PSRy Yo P BRI P, P Sl g ey may be
conaedtel] together to form a ring, and n is an integer from 1 to 3.

2'.[ 3 S e%yylgpoggﬂ%lla%hlléeh% ;) hé:2 ZDr %pel}y4]posmgg]&e ﬁ1e aromat1c ring.

acl

Preﬁerﬂﬂgﬂ% &fﬂ&?pgﬂohﬁ@ 1ﬂ‘?ﬂ1@2—55ﬁ’u§n aci d;
- propyfl phenyl l - OX0- 2- clor openyl ] am no] benzoi ¢ 1
aci ]Et'eferably at least one of R and R is a hydrogen atom. More preferably, both of R

henyl ) - | - oxo- 2- propenyl ] am no] benzoi c
andg[g[%eh%g’ F %ﬁmgr opzl thenyI ) -1 propenyl] !
- OXP)re&rﬂﬂ me nyll RAmalea [ib@ize ifernae iclémical bond. Such compounds having
2-[[3- ydr oxyphenyl ) -1 - gxo- 2- propenyl ] am no] benzoi c
an g@p@ratgd Pc[rglrp %@@r th& Jmedfyf 91 Z geometric 1somers.
O%r%fe%%ﬁ% WPEY b '511@ éheﬁz WEctPfb{ be the same or different, is selected
2- roxyp enyl
frorh-Iakazed; Or-0h etiyl ]oalﬁlﬁ]ilkemyoﬂ’cefarabky X is selected from halogen and C;-

C aﬁ_@[ ! 3_1{/1%£ecgrle%rgﬁl}ql,err1] ){é oth%( %rreoge? c¥ed] fiom J-Ee ﬁ(?)i(yc,: especially

Whgnﬁ({tﬁ;{gteqﬁgtﬁg}@phenyl ) -1 - oxo- 2- propenyl ] am no] benzoi ¢
acid; 2-[[3-(4-chl orophenyl) -

1- oRaJnQulpnlb peefisrtedaoonpojdsusefud inidie duvention are those of formula (II):
2-[[3-(2-fl uorophenyl)-1-o0oxo0~2-propenyl 1 no] benzoi c

aci d; 0
2-[[3-(3-fluorophenyl) -1 -oxo- 3t propen I]aniT ] benzoi c
aci d;

2-[[3-(4-fluor 0] benzoi c
acid; 2-[[83- CO,H

1- oxo- 2- prop yl]anlno]ben20|c achd;

2-[[3-(3~bro e ) - 1- oxo- 2- propenyl ] am no] benzoi c
acid; 2-[] -B¥Onophenyl )

1- oxo- 2- pré%%nyl]anino]benz&*c aci d;

2-[[3-(2, 3-di met hoxyphenyl) 0X0- 2- propenyl ] am no] ben
zoi c aci d;

2-[[3-(3, 4-di net hoxyphenyl ) - | - oxo- 2- propenyl ] am no] ben

Exzm-ni)les acéappaRnfl§ Gf ibmlﬂladﬂh instudexy p h e nyl) -

2—[é_- XO_%@R)%O&%%! % g]ﬁben]zmmo enzoic acid;
0 PRBEYIY-I JoxEinn finélbérto 3
> [B g‘omgtél?%et hy%p]henyl Op?{%}fo %@ r opcleczna;/cl[lj am no] benzoi c

2- [@cﬁﬂnet@y{p[henxl)zlwr%ﬁnonwé]@%w enzoic aci

2- [Ez-ﬁ-%;ﬁ%lgﬁg&g)” %% ﬁgé%?p?ﬁﬁ&]%zgm acid;

2-[[B~ @Xahﬂphérﬁ@)@nmlﬁﬂ)-al:pr??ﬂr?ﬁammo@bmoxd ;acidl; ][ [3 b
OX en OXO0- open am no enzoi c
2 [ hethploher ik boRod Db TSR paAzoR Aot

z [EZSC%S@ % %18%&%%/%16%&&} eéﬁgﬂ)mh@c])%zgwpaf 1cyoenyl ] ammo] benz

2-[ 8- (B-puopyﬂphenyl) 1—oxo-2-propenyl]am1no]benzo1c aci

2- [@ { Srg%?]@ﬁergyll)oi RS ’éyﬁgﬁe%]) 3 I1ﬁo Qizdid NP enyl ] am no] ben
2-[[3-(2-hydroxyphenyl)-1-oxo-2-propenyl]Jamino]benzoic acid;
2-[[3-(3-hydroxyphenyl)-1-oxo-2-propenyl]Jamino]benzoic acid;
2-[[3-(4-hydroxyphenyl)-1-0x0-2-propenyl]amino]benzoic acid;

6
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2-[[3-(2, 4-di propoxyphenyl ) - |
- 0X0- 2- propenyl ] am no] benzoic acid; 2-[[3 -(2,3

WO gioedwpBphenyl ) - 1- oxo- 2- propenyl ] am no] benz oPCT/E81006/001241

2-[[3-(3, 4-di et hyl phenyl ) -1 - oxo- 2- pr openyl ] am no] benzo
| id; .
2 [[iz&[ oxio?hinyé etoﬁ()(/) I2p?1r°P1yrfy)l]afnmoQbeI?OlﬁradeényI ] am no] benzo

2-[[3-63- alﬂbﬁbphgn%) 1-oxo0- 2I prﬁpenyll]ammo]benzglc acid; . b
i ropy en 0 pr openyl ] anmi no] benz
2- [[%(LL laemhe@lll PXOY 3?@13%}} Mﬁgﬁgﬁm id?

2- [[%(?iﬁg %’BHW *gé?{%ﬁg&&ﬂ%ﬂiﬁbé&bﬁ acid;

2- [[1{3}ﬂuer2>ppem)ehy»kpanpmp@rwé]mmodbwpm acid;
thylph - | 2- I '
L e

?yk ]‘mﬁ iclacid;
> [[é‘-(ﬁl-ifbr&s ﬁﬁﬁnydﬂo ?‘mrgg%}b gd%]%f - 1acéxo 2- propenyl ]
2-[[33 u]mymhg@ylflamodz propenyl]ammo enzom acid,;

2- [[%]({,%ﬁ@g?pglen%lﬁ‘gxé&o‘lz PR RRERN bk adci@%8a;2- Propeny! ] ani n

2- [[3’—](% B3h1&18thﬁﬁj>ﬂmnyl)3 ~eto-Dpapheyljdninb henmiagd;openyl ] ami n
ri zoic

2-[[3(3, f‘sillPSﬂ’ﬁﬁYlﬂ’lc?WDi W%P@é’ﬁ%ﬂiﬁn}mﬂbswl%a%i’openyI ] anin
2- [[gj(?ﬁgﬁl?%&mﬁf% §/11) 1- OX¢ ropenyl]ammo]benzow acid;

ophenyl ) -1~ o0xo0- 2- (sjr ‘openyl ] ani n
2-[[®] b8rtimiethykphienlyl)-1-oxo- 2 propenyl]ammo]benzmc aci

o TR 456 SrogRly Ml et Aagr openy! i n
2- [[?L(Iz h%ﬁ@th@'l&kﬂﬁ%ﬂ - oy giopu e behzotxaid- propenyl ] am

benzoic acid

2- [[2-(?,E;Sllétbomlﬁ@kl)rlMy?dpm?ﬁﬁ}?ﬁym]bm?@%ba@ Spr (ﬁpenlyl ] ani
LS o B o

2—[[3-(2143dlétﬁaﬂﬁﬂ1b@9<lyf1 ﬂoﬁ@wpmpmhmhc)]bbnﬁwm@d ;pr openyl ] ani
Nzol C ene

2- [[2 o(é)éodlmqspwﬁpyl? ifﬁxﬁ’o% é{é’ﬁ mﬁ]ggnzow % (f nyl)-
2135 Liibropdc yHeliR 14602 PRAEI indPoenidioscapeny! ] am nol

enzoi

2- [[2-([2{43d1pﬁ>péxy;d16hyﬂ)drm@rbpymh@iﬁmmb]b@mﬂqa%d openyl ] ani n

2- [[g] ?‘?’3‘%?\%‘3’@ )ﬂ%lllé)l’%o% %%?WW&%W}"]P@%%C |dr openyl ] ami no
2- [[Bt{g mzabmﬁﬁbﬁylwd&@rz—p@pé@ﬂ]amlm]eé@rotmldgonpound of
use I n the invention is, 2-[[3-

2- [[@3241 @ﬁﬂﬁﬁlﬁh@&)ﬂbﬁ@ﬁ?@?ﬂop%]ﬂ@m] RZNA 3%t no] benzoi ¢
1 T t th
215 St 4 B e SR as R et S
2- [[ee(BI4 digroplyiphehyly 1-oxo-progemi] |antns jBemveidwrdd;conpr i si ng
adm nistering to said mamal anﬁﬁy ective, amount of

2-[8r{8-4ofiprapp o hEm o BOPER) BEURMER A %51 i tes or
2- [@e(;fz'ﬁ{ahb Y2S. rﬁ&ﬁf}gﬂél}yp :?%9 o Haxﬂﬁ@ﬁ’éenﬁ&ﬁ%ﬂ ons

Icrert to s TH cell response to a
2-[[BH3-methbxy- éemmhﬁphe:ﬂyé}box&ﬂ@ru}ﬁnaﬁ@mlmébwoﬁélﬁﬁdv ative

B e e
2-[[BXIEREY-ALr mm&gylﬁﬁéfg’“mﬁ@-ﬂﬂﬂ)p&@l]bmiridﬂlﬁdnzolﬁlan@, whi ch

I mrune cell i's directed to a elin prgteln
oJbenzoic aci

2-[[I3r(2emethoxy-3- chlorophenyl) 1-ox0-2-propenyl]jamin
2-[[3-(3-methoxy-4-chlorophenyl)-1-0xo0-2-propenyl]amino]benzoic acid;
2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-propenylJamino]benzoic acid;
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manmal , said nethod conprising administering to said
manmal an effective anount of one or nore | DO nedi at ed

wa poopdog3B@En net abol ites or derivatives thereof PEDUSMW06/001241
time and under conditions sufficient to skew the

. ' 6.
2 I3HEG o b RopHeTPAGE 2 frbed b ool RO RAS,
2-[[Bp2rmaghbat-shydidXyphdnyki rex@L gdousnyQamind] fenztibacidas pect
f the present, i nvention is.directed to..a neth f
2L BT R N M b -2 RRPIREY PR Epn Sl
2-[ﬁ3%@%étﬁ@xﬁg.hyaﬁi)§?ﬁ%tyboﬂo£&w' I%n?lgalﬁﬂﬁﬂﬁgnﬁéi@ héfdg to
sai d mamial an effective anount of “an antagoni st of an

2-[[|3E@-m€hbm-éd1}’drc?<ﬁphﬁm|7b)nl -mleq-ampmﬁlr]]@rﬂr@&h@pt@giﬁ @Tlléf
211325 SRR LY e abet P RRRBPRIES ¥ (e

2-[[BLESetmdthyleftdphery])-$-otbreeiopehyl lamindTbénroit deit;. t he
treat ment and/or prophyl axi s of condj tion

2-[@@@%@%1@@@0%@[3 Tla?f%o-%mope%ﬁiamaﬁk@mw #dianda
2| Ry R oL AR Bl Bl A B Bl . et e

trypt ophan netabolites or derivatives thereof for a

ti and ynder conditions sufficient.to down-regul ate .

ol & RO HCPIeBA oL OF JHGITE D BF ERB M Hepdghton is 2-(3-
(3 ,4-Hﬁﬁ§hdx§'pﬁér8"ﬂ-g—%ﬁo@-ﬁ@?&@ﬂafn%o]béiﬁok?a@ﬂi (W Ailasg N IOy.

prophyl axi s 'of a condition characterised by autoi mmune

THI Incystt hndtherctspentitrage isrpravidetharaethodiod dawptiegnlating autoimmune Tl

pr.i Si ng_adm ni st eri 0. :Sal ; f ect |
cetf AR % AR G B R P Dl 6l mammat an
efféBila BRbULEST 0de of @fdry HDOMESdiitbé treptbplhar matabolites andbrivatives thereof
under conditi ons,suffiffci_ent to skew g
1

for Ao SOOI P AUER! il el gonse 0 a T2 cel
resédﬁs{e %rereassaﬁﬁg) tabbIGE r hér[i\FbrtiQX 'tlﬂ:?éé)f %gff@éﬂé’cgs T c§tBRine production.
re nd/or pr a

atnment a ophylaxis o ondi tion _ )
chalmstilbansthet pectutheienmnmevided a gedthod ahdownnegdating autoimmune

, Whi.ch aut oi ne THI..cell. . is .directed to .. L
S e P TR bl S AP 1 bein o, in o
maffhidl Nait @608 chbMpSifing aTRATSbrigNtotsaf Efmbinvel afeffedtivefamount of one
one or nore | DO nedi ated tryptophan netabolites or

or pherd ROimediated dryptsiphap mefaholites oxfgrivaiines thapef for gnldme and under

fficiegnt L T .
cols BN Sa LR Ak Tof SE580958 £, PTLE Rl whorom
saidl pleepdlirt @ dedivRive)therksod Mep-regoldies T2 RytoXeaie paodiction. s

aspect of the present invention is directed to tfhe us? ..
an POortherdsaed Of thepiewsphareninngs ditreted & @ mefafqljpeceulating, in a
e € Rnithifal *ﬁgl R ﬁ&ridﬁiﬁ‘% Ui P n{BREHIC @&Eg‘ﬁsﬁéj radHi‘ﬁstellr_il?g to said

-

m

£

[ r'eat ment  of condition characterised aberrant T )
maaehdl af efietiienameuntioé aeiantagehistrifsmdDiCrpediated teypigrhan dnetabolite or

down- | id TH cell ti oni png. Y
comBpBo Soe ) PSR A () Ghe pbieceditr LE pestbleb Rl eor
of aRohPPOhmstradPcit 65/ Blcopleadht TBYnlohi & edifdctedetfd ¥ahehed for the

thereof in the manufacture of a nedi canent for the ) .
treatment angr pephyliaxis of censlitianothiagacterised by aberrant 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 down-regulate said Tyl functioning.

In yet another further aspect there is provided a method for the treatment and/or

prophylaxis of a condition characterised by autoimmune Tyl cell functioning in a mammal,
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Yet anot her aspect of the present invention relates to
the netabolites or derivatives as herei nbefore defined

wo@roophaiseeceuti cal |y acceptabl e salts thereof PET/US2006/001241
ant agoni sts thereof, as herei nbefore defined, when

iS5 B i AP R BRI o o

D ediace] thyppophah frestatidlives drydefivatives tledbedfifors tins)and under conditions

Chem c stru e of Tr aholites. 3-HKA,
SUTEGIERF A0 567 A ML ANTeEaRSh £ a e Al regpome.
hy Cﬂl%‘&l’l AN %ﬁéﬁas@@étQheP As gﬁ’bﬁ@éd RirgetB6d @or (R treatment and/or

qui nol 1 nic acid; 3,
prophympmof@ conmmmyharmrmeéhvlamlmmuae Tebyekfimatioaipgds a mammal,

fr om[ IVBPAC | t’éﬁo?ei { gs e%cﬁn mgs@%%hn %Mﬁ%@)&[ﬁod comprising

adnﬁﬁi@@nﬁyko @ nkirmall aateffctid dindBIPAE bne drimbfe IYJ-fefliatéBoiryptophan
assess proliferation cells were pulsed wth

metabplites o drrivativgs; bereaBfpraotime gnd uBé?faFOPél&O@% enfficipahtp skew a Tl
cellcf)eléﬁén%e i 5”&6?1 {féﬁpgg e MfercinVsdid rﬁé'té‘tmlitéj 2k ed%n@'ﬁt‘ijvéa'ﬂﬁereof up-
aaf Ve o depend

esen ent experi nments.
reguléfep TH2 OPtbking Groddptiemocyt es from MBPAcI -1 1 TCR
transg enlc m ce mgre activated.with

2, Shg FReer A OF DGR ER b G o iapearipyfhe té 3 D0 mediated

}ﬁﬂ%bttaﬁﬁltg '%r @ﬁvaﬁvﬁﬁﬁreéf ihlhe ndartifdofiie Eﬁf 2 ¥ ediddment for the
I"L-2, TFEN-g, F-a, IL-6 and |L-12/23 p40) or_ 30 mV

treafrhént4 of | a m)dltmﬂyt Sieavterised eby eabva@nheﬁshr@él dbpetioniign wherein

B T

Phaygi e} aspeat ¢f the Qrdébrﬁﬂh‘&mﬁdn ?ﬁdlﬁbctmdab mt&pusel%lf gurIEQ-medlated
2A-2G Mechani snms of APC and T nctio at ed
trypigplangmesapolite or @}fl%ﬁ%&h@f@o 1ip Mﬁ%“&@ %nn& iqagogt for the

Uea?ﬁ%%q);fgé{ﬁﬁw%a% d with 3,4-DAA for 5 days (500

ed spl enocytes of vehicle
( NaYéﬂ\@))tHet‘ espieettbf{thp press ms\bentwn Blates tDAlle metabpkigs or derivatives as

hergj ioﬁ]p Qﬁ.qﬁn@ ﬁA%M\Eﬁ?F)& ﬁlcg/q Ee S%%S&F?t’%g @f ﬁlﬂg?\go s&s thereof, as

her&ﬁf;%fe"kfefﬁ@@l\yl%n%s@@& B8 i etdiRs tBSpresentimfentlon. Mean
ues and SEM of triplicates are glven and data are

representative of 2 independent experinents. *p<0.05,

**p<0 01. for

ceII surfacehﬁﬁ£§§wgﬁ%6?ﬁ%?%@wgs Il
| - sresSI A9 nvpcymatmrmnr aell pEbléfefatigh by (Tap edetabolites
resents histograns of b+ nonocytes stained

(AN hemiznk SEHCE oF Wﬁl@?é%bqh&sr ddEhh. pwdiygauregic g 3-HAA, 3-

| -
L SE R b 6 AR B! B SR hsne s,
d1mdﬂm1d§'aiﬁaﬁﬁtnmylbdmthrmiha sl r(B) Spihiocytes (DVEBRACI3] 4TI transgenic
e SO RS eb A S50 BT B 5 oo
andsyt{ ﬁﬁﬁd%ﬂ{ RE5D 20 -1 (MGl 28BS absess profferatidallls wds8Pulsed with

was determ ned after 48h using flow
3H—¢lyyxmdmt3r@fter Hls foghdmDate z@pre@g:temant@uwévebmlsute (cpm) and SEM of

trlphcgteg en&i %r%t relea%( sgr{tatrf\?enct)ts 4 11\1/<?ependcént experiments. *p<0.05, ***p<0.001. (C)

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

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

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

release was measured after 48h (IL-2, IL-6, IL-12/23 p40), 72h (IFN-y, TNF-o) or 120h (IL-
9
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represent nmean fluorescent indices. (D) RNA was
extracted after 24h and reverse transcribed. CIITA
WO DRM&/0es380 essi on was seni quanti fied using real PCTS2006/001241
PCR. Val ues represent mean arbitrary expression |evels
4, Uf-10y igthg GAIRA (@@@IMMét@%%aﬁﬁﬁg&ﬁs Dotk At displayed as a
b-actin. Data are representative of ependent
eaé‘%lﬁlérlrrents *p<0.05. (E) Nitrite rel ease of

AR o KGR 2o

- (ABNMVBPAR] - HIHECKtiaasgenRIARY (nﬂﬁﬁij)di@oup) Eveli@fd Wik 3 |4t]BAA for 5 days

SOpORERRAT LA Boad e ok S oS G L Stefoprauiars) or 3.4-
DA EeR%d (ANLE BaRf hike AR %’ﬂufa?e}ﬁ%ﬁﬁ NIBRASENH %du%ehg%r ConA (2

cDNA expressi on was sem quant | using real
Hg/Pﬂ‘Rm Wu@@llfﬁrammdmﬂdqlwar(abpwaBapesﬁomaaﬂ as in Fig. 1. Mean values

and g%t/g?ﬁa Err Wge)l(tgér grd ﬁ(l‘éeﬁl :%ngid %a?%a bt fre F%}%ffgfgioé’ge gﬂapegéﬁﬁlt experiments.

pmf’qﬁ’i *pze@11 QBPR@@I@@ $pRAoStesOwdk! AddlyBiBr BEI€ surface expression of
gresent ative_of i ndependent experinents. (G

Dbt pad NG G%aS%Haﬂ“ﬁs) using 1o eyomsany| The Belinaneepresengshistograms
of éﬁ(l)i;%%@é&pcgf T% Qrgu lgé]l-ge]b qu&ﬂ%@fa@&n@ercenta&as of MHC class

I C@arlbt)edlswata ae m;meqahtaﬂw ofzpeiepénaenﬁ%amnan(mmdyoczo cells
0. en uaI Ioa Fi gures 3A-3D;. 3, 4-
wets IR ob o et (VD) s 34@:@8&—% Fi theysgnesntrations

indedteld dﬂﬂ%ﬁn&ﬁi’c@d 'VJRELTF 5 20 aflﬂnl?aﬁ&/%?L%’@ 20 %ﬁhﬂ‘a{% Cell surface

was initiated at dI6 vage tw c
expc¢ssmnm£lMH€o¢lw Ib{I-ABhCBMe; CDGQtaﬂdi GB&ﬁeWésodmermmed after 48h using

mce treatedwith 3, AA at /kg/d
o PRS- HOp B o6 Ay REPAT(bidoh Bideangeyt peportinnts, values
repl%gé&ﬁphféﬁiﬂt ﬂﬁoreé'eenﬂ indcdsal (D) BRNAawL] alkthibd Aﬁe‘i‘b24h and reverse
paresi s; nd linp paralysis; 4, quadriplegia; 5,
trangeyiagy rCelIT)%& @%1‘&&) expesslonswes setigeanifiedaysingaeak-timed PCR. Values

Tep{e§%§ﬁe%3@rﬁ@%}'g?x&g§s§mn EV%ER}{ t%(pgcellt% %%{j §é}9ﬁﬂ@}a& %ecg to expression

of fra@lny Dat ¢ rfiREefdti SPOENREYpEclex g@ﬂﬁh@ﬁt@ Q)tSeQE) N1tr1te release
n=6), or 3,4-DAA-treated (n=7, 100 ng/kg/

(
of yngtirglaged fdlﬂeomcbbllgi\@t’rs@ﬁula@s@pdsai) erﬂiFN?V-zmd bBS stlmulated cells

s L BRI RUBL RIS 5L 556 a5 Seentaionan

SEM, 4f tr%%aieﬁ eiiedte (B8présent@fen®l thdepeﬁﬂ&ﬁf ARESmes0 (F) RNA was
300 %;&Hd bl ack bars) were isolated after 60 days

extrgﬁgd htand 1‘eﬁerw ttragstheﬁ HES IPNA 1ex¢32€{331ng /i) sem1quant1ﬁed

usirlg e b hT BORTIVET R 37 RERRSINE (bt a5 A i RBlatg (1ed baro

repréfiiilt Yz adlsitrbfy &xi El@n ?feve@aéiatr iﬁ)ﬁ@&[t@ssﬁﬂit S]E‘Ielai'ibr}iﬁhﬂ&?tooéxpressmn
triplicates and SEM *p<0.05, **p<0.01. (D) Brains and

of Bspativa Datﬁoar@gememta@xc mﬁétm@bp@@damayspeaﬁm:ts (G) Western blot analysis
ation. tatlo of. infla cells in

of W*ﬁ“&?}f VO&%%?PC S s Sywhlage m"?heﬁﬁ\ﬁw UgiRE § Phgsplie-specific

STz@?foﬁ)anﬁﬁdo ﬂleDﬁY%n%)Eeﬁﬁt &8s (r dl%)th tlbgl (s]ﬁ‘lgasfdémtfﬁ STATla

bars) was “counted by a neur ol ogi s
antlbmtbeﬂbrmmrc efpad] doadépy: esent rrean nunber of inflammatory
Clj(‘lgures 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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and SEM *p<0.05. Figures 4A-4B: 3, 4- DAA suppresses
the activation of CNS antigen-presenting cells in EAE.

w@ 2006/7638meek-ol d fenmal e SI/L mce were i muni REHUSBZ0D61001241
PLP 139-151 two days after the initiation of

i SRR S "Rl PRI SR L8 DAY i) .
asywpékmaiiog feﬁaipe teﬁ»]l/ 2, medial iend limbruparesesg- $v hind hmp paralysis; 4,

PLP139- . nt.was initi
qua&fméée iy [ Rt AT 'GEh Sl Betagepiiicat gnean seores

m=BNGeNRR hiP38h exﬁéﬂidgmn n?eﬂbnabo GREAIS/EY) S8y SEM! @8) flow cytometric

i mmuni zati on reverse transcription 'cDNA

analysssr e ooledosp @meyieﬁ onfcmhede{nedn@ onFpk Prnad-RAAHyeased (n=7, 100

el %les 300 b RBid) Gptop SRS 6) RIS REN cnlReRloRb. LBbYs, represent

doudtdPpesisveoelty. (0) Pobled. sp[&baytésf ﬁf W&lﬁbl@&ﬁﬂtaﬂt Qn‘#ﬁ Gf)eerars) or 3,4-
i ndependent experinments. *r<

DAgetegteb i 160 maé:g(c}\mwrbm wﬁ@ %)Qoe@eﬁig/ci nb}@m P%jfﬁ) W@re isolated
aftét?:]&? u‘lég%%gg' QirkRhied BNV ﬂaewﬁﬂrﬁﬂ%ﬁjwﬁ' 1d ?203 é@’rﬂﬁt ipP8liferation was

|at trypt ophan netabolites
assebsed waatin Visiguteh®r exafepd oslts- wegupalsel afibr @ﬁi lof culture. Cytokines were

t|on| ecific the rel ease of THI
St i GeeeBamesh oS it CIRLEHoR And SEM. *p<0.05
* *ﬁﬂ@r(ﬁg UDRt BRAiné Manldh 8piRAI0 Akl | RBre0bxtFadied Y00 Hhﬁ;e Sfter! Rivdnunization.
necessarily results in the skewing of a TH cell

Infﬂw@m@enﬂmmﬁ@rmﬂsnegmgvéy tleosgn brgny Beporbicla-tiegtedh(p=3, open

es}s}l %a{eﬁr R -E R S'B’[E SBars Tr\?&?se counted by a
I'ngs have nowprmtte ationa CFrI
nelmqamolé dist liaagd edrthe cbinyenQD4w m@b@sbﬁoﬁe@a{dnyoet bé ﬁiﬂaﬁgnatory foci
condi Ekl ons_characterised by aberrant THI cell

al’lq‘% , such as aut oi mmune THI cell functi oni ng.
és@A-ﬁ;JC - 4 fig!aH toq'dm@aﬁt -presenting cell
deny ?natl ng di seases %&E%eas r?u t| e scl eroé‘%eé1 preseiing cetis

in BSE0KA) Al weekoold femplec&J/Iomlcteheerp limwntzed iRl Rypp-sistwo days after
directed t od of downrequyl ating, TH. cel.l k

thef g EPR A EPRC Faie T SBRMCHA RIS o BF MEIC olass 1T (-4,

CD20Cigs! eD8BhndONGS (B RERbckasld ekt SIVE nfo® w&e @hmunized with -
one or nore | DO nedi at ed trypt oghan nmet abolites or

PLRBiey.isu direataent wes avfiatedvalr &l 6far etak gdvage fvice ieily Najve animals served

as % 8?91%&1,.%18@‘ was I;]s%(il gci fr%%aﬁ %%lﬂt é&ﬁ%@% g{ mlﬂlﬂrﬁilzgﬂqng (n=3). After

reva@eitiahsrigrion @D(NA Eﬂpléssik’_&ﬂ@fwhe &mh&ftéd?ﬁhnsvﬁpta MgninaBked using real-
one or nore | DO nedi ated tryptophan, metaeglltes g‘r
timgePCRatYalues fapessent megp AOHGaRE cxXpEpstpRIdFVLdndi fripgRaies and SEM

norﬁl%ilfzéd: Jtoe& 10?’1k eggtwil%)aﬁi% r%?x%?&geﬁﬁreyogt%ﬁgﬁ%dgﬁl éxperiments.

response. ere
pmi;bermes shoul d be understood as a reference to

any nol ecul e which is generated pursuant to the

nmet abol i sm of tryptophan via the |1 DO enzyne system

lEiX%_”?'egst STD@?&PLﬁBtﬁEQbMF’PId)N%F 491K PNVENFION!

The present invention is predicted, 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
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Hydr oxykynureni c acid (3-HKA), 3-Hydroxyanthranilic

acid (3-HAA), picolinic acid (PA), and quinolinic acid
W@ Qup/0765BE present invention should al so be unPEr/E$06001241

to extend to the use of derivatives of |DO nediated

thertaﬁg%gltfﬂg&h?)g ng(?;éwg #1f§1§rs%rﬁa¢tﬁ1 h of}lghtagllggdhexgﬁ%{segs%}k [b%’qadb'errant Tyl cell
functiohing; bihdrs AuttRinhemy Ihe eyl Yudctionag 2 Examples of such conditions include

propenyl ] am no] benzoic acid, tranilast, TNL) is an
autcummunmdp@wehlzaﬁagémea%ﬁ seihpsyltiplgsplerasised as an

géfgyo}cﬁﬁglgf oﬁ@ e@te!ﬂ} thgﬁﬂé%ﬁ‘tu nRbhtfh 54RR%RIeI toR ﬁfet}féﬁ of down-

CCOf ce w t e pr esent 1 nvention,
regnhamgo"éghcdbﬁmcnomag int ammmmssamb h@ﬂmde;oanMg adgmalstermg to said

g 5T 0 SHBERRE Bl hetbotcs o

den%ﬁ@e@,tﬂlléfggfy suppressing the TH | response
Accordingly, in one preferred enbodi nent said

I DCMnm?p@:tl@.dalﬂy, b@r@pﬁ arovadadabatethod ofdayar-regalatipg autoimmune Tyl
el 558 B AR b b bl S o S o

effdeiidlamBlintios oge bﬁﬁb@lﬂ@-@mdﬁtecﬂiyp@theyﬂmetﬂvfhhtes or derivatives thereof

Cl-4al k hal CO2H and C2Cl1-4
for g gp‘@ilapégl)r(l @rdm%ﬂquo@ squlplra@g’g tos agj_ﬁ ﬁﬁmnseﬁg 2ok H2 el response.

Sﬁ%@r Egenit/ g?ﬁ)bel‘heélgfeﬁ‘ t‘?}gbt&ﬂltah%é‘tlabé/h@é!'b%duld%@dunderstood as a

ring; el'ected fromH, Cl-4alkyl
refe&ﬂl,ceﬁ;‘daﬁﬁ lnkﬂewﬂawﬁldlab cgpndmted sursairg do st metsholism of trYPtOPhan via

4al k
e S5 o SN CHFRROEE g i -
Hy&?dx%%ufeﬁé(@i&' -(3JF-H‘LQ %ox%‘uﬁ@'a&d' (3 I-l[\lkl&) qﬁebhmc acid (PA),

is selected fromH, Cl-4alky

and@ll!llmdink(z)&gld (@). R‘Tge PRSentigvertion shenld &bSﬁ heﬁH@%FR?éﬁ9 jestend to the

4al
use ?€ ﬁﬁrwa v o%y eﬁgart%f grygi%ﬁgﬁg %&%{olhgeg;e ée}{:]tag }lgs%] N-[3,4-
dm@i:ﬂ(oﬁ%i‘ﬂ)xehﬂr&yl ﬁﬂbmﬁlaoﬂch(aﬂ’\@pllénblbﬁ as Qé[@-(erd,lmethoxyphenyl) -1-0x0-2-
propqg( o ]CO2 %b 4&%@ C(ag;)lgqq H1§|ag02 tC1: éﬁgral b)c(lg&mll_lzidennﬁed as

an éih@hlfydf)lﬁasﬁl%%ﬂ de%ra?lﬁ C%?ISE f8arh f:lﬂ{nPHzt §1-18b len @bsbrdance with the

4al k and opt’i onal
presanb &viehtiore dt mselmph detmaned mhab bl m&MusJe siibelt istausymhetic derivative

of %%e_&é* @‘]lsctlg%t_'t é\&éhi%&sx bt e hfg%gfcﬁ;lf%gﬁsg?nse, thereby
eff&m@lYWEéﬂé(ﬂﬁE T%'I‘Qedﬂ()ﬁﬂe 4al kyl )2 In one preferred

enbodi nent sai d | DO nedi ated tryptophan netaholite is
3- HApgordinghiain ompprgfergd embodiment said IDO- mediated tryptophan metabolite

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

M
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I n anot her preferred enbodi nent, said | DO nediated
tryptophan netabolite derivative is a conpound of

woanwwsress(l 1 ) : wherein each of RlL and R2 is PCT/US2006/001241
i ndependently selected froma hydrogen atomor a

whQefg! kyl group, R3 and R4 are each hydrogen atons or
together form anot her chem cal bond, each X is

X is selepehftemt N ynd ERErt ed froma hydroxyl group, a

hal o en atom .a C | Kk group or a Cl-C4al koxy
"""" =g SUBCSEPIS Angle K/\%o‘gla]? ps are al kyl or al koxy

R1 g;rseléefed fthe ¥, CRYalleA, epm @?%ﬂk&yt Rast dj@;Htaﬂd t@lzm 9&115}11”9

nis an |nteger rom The car qy g% up
rmyelb@ted rfraon &1,2C; 4a8kyl.o OH - %mllqomnhaio, oh& zandniif itegether form an

rboxyl group is in the

Optg)naﬁg ‘Flsgﬁu%&gﬁ %(deéﬂg‘?ﬁaa%’ | east one of RL and R2 is a

R3 ﬁwgree@erfmmﬂcrcl Mkﬁf@HeC?BﬁakRﬂswanngm ofle and Rﬁ are
rogen, atons. Prefera and R4 taken_toget her

R (e P cingi e i+ - BIEH o OW GUnBkO R R D714l and

ruUNs@Bur at ed bond may be in the formof E or Z

tric isoners. Preferably nis 1 or 2 and each X

e the same or different, is selected from

7 Cl-C4 al kyl or Cl-QalkOXy. Preferably X is

d fromhal ogen and Cl- C4al koxy. More

pr efg lay, nis 2 and both X are selected from

Cl-CAal Roxy, especially when both X are nethoxy.

R’ jBaelectod|feomh G1-pllefl e He €1 cadbponibale, GOET.UT0iGrsaliel, NH, and NHR '

R SOHBHA I FerRna Ot it ) o o 7

R, RY R3af@RFaié ydcmhﬁaeﬁehdenﬂyqx anepratge oy Rl and R&1dpen@eefdim an oxo
acid; . 2- (Lko 3-.(3- rre%ﬁiill phenyl ) - _

grOEPQ?(B— an no] benzoi ¢ aci d; . .

R!135 b1 4 HOR! éﬁt SO, CE@¥2C 2:RGPREDY BT AR REHR K C allkyl,

C(Q)H, [ BQLEE eCOYC sy Jo(OINKY- Z(PISHRITY | CHENHY) IEHNHC,4alkyl and
aﬁlgg; 2= bS (3-ethyl phenyl ) -

CH 1g28YBriopenyl | am no] benzoi ¢ aci d;

R”%s Le{lébtéd‘frsmx'@l haiiyl dnd &L aga Propenyl ] am no] benzoi c

R1321s [H L 1aalkyt opl bptivenly substitated Phenybpeimytihaptinodlisesubstiaited phenyl

s B Pally SIS BB DY P o83 S22l by Py oSy G9A o CO:Crealirh

haléiCNHZ, NHC.4alkyl and N(Cy.4alkyl),.
3-(4-propyl plienyl)-1-oxo-2-propenyl]am no] benzoic

a(:| d;
g . |[ %E’dx{e%;r@éﬂ%@ $4BBEREN! sdia P56 RERPEIMobRH RRLBERES §-HKA, 3-
HAZ\: E’[A’%I(QAhydr oxyphenyl ) -1 -o0xo- 2- propenyl ] am no] benzoi c

'oﬂ!o @Obﬂa péwﬁri/egmeﬁ‘éog %/\'63 Saidej IE)O—medlated tryptophan metabolite

der?vah{f@ls(a?co?ﬁ]floﬁﬁ&’ghﬁﬂﬁhluia dm- 0xo- 2- propenyl ] am no] benzoi ¢

acid
2- [[3 (3-chl orophenyl ) -1 -oxo- 2- propenyl ] am no] benzoi c
aci d;
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2-[[3-(4-chl orophenyl)-I -oxo-2-propenyl]am no] benzoic
aci d;

w@2(40pB876580 f | uor ophenyl ) -1 - oxo- 2- pr openyl ] an nobP@EOEWNE001241
acid; 2-[[3-(3-fluorophenyl)-
1- oxo- 2- propenyl ] am no] benzoi ¢ aci d;
2-[[3-(4-fluorophenyl)-Ri- oxo®- prop
aci d;
2-[[3-(2-bronoph rope
acid; 2-[[3-(
- 0X0- 2- propeny|| ] am np] bgnhzqi c acihd;
2-[[3-(4-bro
acid; 2-[[3-(2 met hoxyphenyl ) - |
- 0X0- 2- prop | ] am no] benzoj ¢ aci d;
2-[[ 3- (3, 4- di met hoxypheny! )b
- 0X0- 2- pr ogen%ﬂm_ no] benzoi ¢ aci d;

wherefn[ ach 2f & @infret Ha sadspendgnyy selested frowr ppedipeqastpioqiiehi-Caalkyl

[ i 6l .
o€ AR g, cach hydrogen stpms o togsther form snother chermical bond, each X
is indepeaddntly sﬂ}e[c{elﬂ-f((ﬂn 4-Igidoetyh glqipe ayHajogen atom, a C;-Csalkyl group or a
- 0X0- 2- pr openy n no nzoi c acid;
Crr&ifaty BParket R ey Somsn 26 Syt 6 ST PasionBpolRy may be
conﬂb&e@ﬁi(g@‘éher to form a ring, and n is an integer from 1 to 3. .
2-1[3- (2, 3-di et hoxyphenyl ) - | - 0x6- 2- pr openyl ] am no] benz

oi cTheicdrboxyl group may be in the 2-, 3- or 4-position of the aromatic ring.

T

- OXPreferitil9RERYSt RGN R BAA ROiiCa Apdrdgen atom. More preferably, both of R*
2-][3-(2, 3-di propoxyphenyl ) - |
and Ryxage hygiogpre #Msani no] benzoi ¢ aci d;
2-[ [ - . ds havi
1- og%f%&bpl? geﬁgﬁ?gﬁyﬁgﬁﬁiﬁ% oflolgn a é:lhar;mcal bond. Such compounds having
an Wash{uBaté®bdndiinpy bp oxthpfienyd)E br BgeeBetpicagemys.] ani no] ben
zoi cid; . . . .
2- [f@??faﬁx Tyisek Ay R R foeh X S8ieh 2ap s R STPE AT (T e, & selected
i ; C1-Cy4.alkyl or C;-Cjalkoxy. Preferably X is selected from halogen and C;-
fr"zﬁa?‘%egs, 4- 3iaetyh3?lrpﬁen4$I )02{?’- oi%-e%- gr oplfeﬁif‘f gm’ r?gi ben%o ) :
Calloxyci More preferably, n is 2 and both X are selected from C;-Cgalkoxy, especially

wh%g{,%gpé%e‘%ﬁé%h%yhy' phenyl ) -1 -o0xo- 2- propenyl ] am no] benzo

2- [ p&titelady gidérandopippnmudls ndefid kOth-ifVeREion yile] thtderd lfxemnda (111):
oic acid; 2-[[3-(3,4-dipropyl phenyl) -
1-oxo-2-propeny|]an1no]benzoiQDacid;
2-[[3-(2, 4-di propyl phenyl) -

1- oxo- 2- propenyl ] am no] benzoi

am po] benzoi c
n\COzH

2-[[3-(3-net
o] benzoi c ac

i .
2-[[3-(2-
o] EJ[enzS)i cn§{?hd;
2-[[ 3-(2- met hoxy- 4- net hyl phéH I )-1-0x0-2-propenyl]amn
Exanplenobsanpeingds Oﬁfoff[l?slaéﬁ) Hstudsxy- 3- chl or ophenyl ) -

! sy | . . s 213
27 B SR, BT i
2-[[B~Gxmeyphepg iy tHdxari-propaei aaiino Jaenadic acid;
2-{-grige by oA FSPEOR EET o i acic
2-[[3-(2-ethylphenyl)-1-ox0-2-propenyl]amino]benzoic acid;

- met hyl phenyl ) -1 - oxo- 2- propenyl ] am n
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2-[[3-(2- net hoxy- 4-chl orophenyl ) -1 - oxo- 2- propenyl ] am n
o] benzoi ¢ acid; 2-[[ 3-(2-nethoxy-3-hydroxyphenyl) -

wda 2m%07688pr openyl ] am no] benzoi ¢ aci d; PCT/US2006/001241
2-[[3- (3- et hoxy- 4- hydr oxyphenyl ) -

2 [;3 @%h?%ﬁ%ﬂﬁ@%%%ﬁgé@g@& cﬁb?’%bﬂ: a(%(d 2- propenyl ] am

2-[[Be{4ethylphenydl ﬂﬂb}co@—ﬁl[oﬁer(yl}anmdjbmotbdwﬂr oxyphenyl ) -
Y I, id;, .
2- [é& ?%Er"?ﬁl%i?o‘?ﬁﬂiﬁ)]t"ﬂ% eiﬁ%”;o-] gfi?%’ 814 openyl | ami no]

2- [rllﬁ(BZﬁﬂo yRBbik1)-2- JXBSZ brd &m}aﬁilmba&bmmlenyl ) -

ropenyl ] am no] benzoi ¢ "aci d

2-[3- H—Bmpgﬁa hemsd)- h;qxeﬁepmop@@yib]qmmyq]penzow a01d
2 [%3 _ﬁsgy%gﬁ?%ﬁﬂ%ﬂe%&ﬂ glo g??éﬁanflﬁlg]%e%z%c rjr openyl ] am no

2- [Iﬁ@ﬁﬁﬂrﬁ?}?ﬁeﬂyl)-&-mm—pmpb@}g]aYmﬁcﬁ]béﬂoﬁcea?bl@o gpf)tjg d of
f or nu or use In the t.nvention IS
2-[[33(44l Hﬁﬁﬁfﬂh@%ﬂbﬂw@@?op@%l@%?]gﬁ@% 3% no] benzoi ¢

2- [ﬁ?gﬁcm&lf %ﬁ{;ﬂﬁﬂ;oxg L%mpﬁg n]ear ggggic@c dhe term

refers ranc éd hydr ocar bon
2-[Enés- ciﬂoxh)@hem@) l-mo-MpmpcrbfdiammthmzoEm@I es of such

2B B pro G LS v E Hrinal BBkt 20 hor o 1, 1 he

2- ﬁ(zrﬂu&%gﬁ‘é}@n)kﬁexé - ﬂr@lﬁ&ﬂyﬁaﬁqﬁmuﬁm@e aBid; br anched
ains having 2 to 4 car bon’ at oms and one

dr ocar
2- [b‘l(%ﬂboreph@yg boretg:preperirminodienseieicigi oups i ncl ude

J.. As d
2 [Eﬁ-%#lﬁox%@ ﬁ&%ir'r%x&)%p(eﬁg%% QE}QHB:’(B elr)lg A i¢ hydr gi; gr oups
2- [E&J()Zsbnom&hdny/m bekt))mp@pergﬂ]abﬁé?jbé‘rlﬁdmedc%@l grh oups
avin arbon at ons. anpl es of such groups
2-[[ e hl%@fl%i@%@ki oxet%ar@ye RBeazOIG 3§E§]pr opoxs P

2- [ﬁ@*@%@%@q) w&e@?@pgnﬁﬁﬁmgygﬁ& used herein,

ers to fluoro, chloro
2-[p- (MdnmthOWenﬁhﬂ toab+2ep1ppwyﬂﬂamn]b@woiqacat cept abl e

d t d lts of
25 it ire Pt e s gb izttt s uch as
2- [Lweb’@qﬁh&hd»@yphéwl}lml&b% dp@g&@mjaﬁﬁﬁqbeﬁbmcgd car boni c,
0

ric fam c, and rom c acids, or salts of

2-[phé Frdivecthylpheny))- h@é@'@tﬁbp@}’ﬂﬁ@mﬂ]b%@@icd@ds uch as

R e o L i SN

2-[[-@bdimgethyghasil e 1 -oso-2epropehiyl|anid o] Benzpiceusid; acet i c,
hanesul phoni ¢, toluenesulfhonlc benzenesulphonlc

2B St SpmatPre £ praspal o e A AF: edot | c.
2- [?ﬁﬁf H&tho?ﬁ}éﬁ'é&ayp% -oRb-6l Cﬂ}osénil ase %%E&efa@ﬁm c, tannic,

bic a eric a alts i ncf ude but
2-[ -6, hdtethqmyphmyl)trbpx@-ﬁqxepdng}r]mmoﬂbdnhom heidgraceut i cal |y

SR IR RE MR TN T
2-[P3-k3y4-a POy Phenyl)-1-oxo-2-propenylJamino]benzoic acid;
2-[[3-(2,4-dipropoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-diethylphenyl)-1-oxo0-2-propenylJamino]benzoic acid;
2-[[3-(3,4-diethylphenyl)-1-oxo-2-propenyl]Jamino]benzoic acid;
2-[[3-(2,4-diethylphenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dipropylphenyl)-1-0x0-2-propenyljaminojbenzoic acid;
2-[[3-(3,4-dipropylphenyl)-1-0x0-2-propenyl]amino]benzoic acid;
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Basi ¢ nitrogen-containing groups may be quarternised

Wi th such agents as | ower al kyl halide, such as
woreaohpresset hyl , propyl, and butyl chlorides, bPORUS®E6/001241

and i odi des; dlalkyl sul fates |ike dinmethyl and

2 5 P phE T 08 SR BARAUPAR B o 2 (1)

2- [[aI(Q mhoﬁe&{ﬁ{@mpl&iﬁybyl o%d- h@dﬁ)ehﬁl@mlnb]behhﬁc acit; see
940, 422 the contents of which are_incarporated
2- [[ﬁéﬁénﬁhw 4 -edndpleayDrl-oxg-Ppropeayllyainp RepgRie 48id: t hat

2-[[3TEm&RERRY. ar}gqﬁén?r b g4 5} aﬂ&pyu@aaﬁl%fo%ﬁzaémam ric

centres fore ¢ existing I h nore
2- [[B#(ﬁmﬂh@cw#m@l@rlplmwbrboX@Emop'Ehel]amme]henmcatﬂds al so

iR SR N D D R
2-[[B t(@ﬁn&hwwﬁf&@ﬁmﬁytq boxas2-phopeiyl Riadinclbeb6 &gd;or

reater than 99% ee, as well as m xtures, incl, ud| ng

2- [@A@emtbow-&ﬁhm@heﬂﬂhlemw -BisppnyLipstae beragje #rdd;

2 AR 1 S B e B BN R oy ot

2- [[Bl.(ghhethgxyt -Biéryfifoagpirtnyl)rivexd-2 progenyayinoftentdie acid; or
node o

f f
2113 g hat i ieas el g BRSO oo A ar 1
2- [[@r@frﬁéth&éy -4 gﬁfﬂi@ﬂh&fyl)tﬁﬁxd-ﬁ%%ﬁe'n%aﬁlﬁmwc fauidei t her

e chem names

- 2- [[6r(@ahﬁhmeﬂ1hrydrwypljlerwbthomvrmpw‘apeayl]@mm]benzom acid;

2- [[é (% %ﬁﬁﬁt ﬁf%-ogog%?rbp %{ngxa%@()]b?nzm amdr’ eferred

2- [[tso(zesstrmﬁémylb@éphen llldxofNZgl’i)b@fyl]ahﬁnd]BeI&ﬁQ\mﬂqy t he
hem cal fornula Cl8H17 and by_the trade nane
2- [[Qr@db@ﬁth}’iﬁﬂgdlg{(m]‘@flﬂla-é @0- 2-propenyl]am1no]ben201c acid; and

21 A S B A BB el
cell"™ should be understood as a reference to the

R kel b SR B Pl RS 1ROB Bffon 2
(3, 438 rﬁetﬁ&{ a@nhy %sasszprb SmiRIRIRSR 201d @ahilasiENEy ed

I muni t ["ammat i on. hout [imtin he present
i nvAntusoch hewigniheolennt 'K‘edhyfllkd " rﬁ@re t@f ligger iagnbran¢hed ehydrocarbon -

s.recognj se,and_ bind {0 an! d
chafify RIS ok E5PR a6l BeROEIEAA ot n-
probﬂﬁs%?fcfp?p a-Witylagdciiaryl apd ee&ebﬁﬂyng cel I s. Mre
specifically, TH cells are functlonally deflged as

T
cel A8 uapd bﬁrem dheicem |'Gresalkgnyl refqrs g0 lingay ¢f bigpghed hyqfocarbon
I rh e Ml e —
inchisde IVﬁly\M'}irGﬂiEn@l‘ bddtengl andrtueadiaiyi.a, | L- 4 IL-5 and IL-10
S TR Lo UL LRt ] S i
lindk dr NEafhE@ KRG Sr6hR RAARY 1 Sbi £ cboR MYorR§1e @SS such groups

pronotes the expansion and functioning of the TH cells
inchide neshoxyytbbas -prpdxy, thoprepory uk-buthxyy seqrbutbry ard wHrHEOXY.

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

Suitable pharmaceutically acceptable salts include, but are not limited to, salts of
pharmaceutically acceptable inorganic acids such as hydrochloric, sulphuric, phosphoric,
nitric, carbonic, boric, sulfamic, and hydrobromic acids, or salts of pharmaceutically
acceptable organic acids such as acetic, propionic, butyric, tartaric, maleic, hydroxymaleic,
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ot her subclass. Still without imting the present
invention in any way, in autoi mune di seases such as
woriobiopdseo scl erosis, TH -differenti ated aut or BEUS2006/001241
CD4+ cells are driving the inflanmatory process. In
t r ti, G C ' ew.[d; : :
T A B e oGty Siteicy g, phepiacetic,
methamesulphbnito tdlkEnesulphomis, \heazenbalplemiof saicydice guipbptilide aspartic,

| i gands .(APL), HMS COA reductase inphibitars. . .
gl - ARfG Stetsi. R 0 B1Ea  FTF GO (o fsarbic and valeri
acigel i very of IL-4. These have been shown to be '

successful in animl nodels of multiple sclerosis

( Briaskesalts, inglude,| butNateunet Hmdted 3093 tanse 19pomed awith edharmaceutically
H....et _ah. | nj 15, -2 A X ssef i Bl .
scogfieblf spfipe 200 B ¥y sppssin, Blithy, (AURRE mogiesufl, ammonium

andajipfisednivh€at ments for nultiple sclerosis have been
shown to_.induce a TH2 shift in_the c%rtok' nelfrofi | e of 1
patPasit SITASCACAMAINGS 8rapP dnaysPe qUaEnsRG AVt such agents as lower

' 1, 438" i1, brontiBkd and iodides; dialkyl
SR S,F05 b R, RSB, A s
sulfoek likendirmethygl and Migthyl tsslfatepapidiadleers.but are not limted

o pRBts S R et e SRt ugealy RGP i toknown and
may"B6liptdparbd HemeRas Rndwn ltheekd, Sce BRBYAD, 4025Me RBntents of which are

_understood to extend to cells which exhibit conm tnent
incerpoxatag herejn by r¢faeeges. These cell's nay be at any

di fferentiatiye 0 |.o e t

0 e SRR L CRIR RGP 19, Tt posess
asyfiyetif eitfesnamdeare fthdréferd vapableosfadxistingi ivii moesthudniond stereoisomeric

TH _cell at any differentiative stage of deyel opnent, .
forps ThgpaperEions thieplee FHiey o FHPROYNTE i1 gustacpigly 81%%116?18?“ form at
one gl rg@feoisgﬁl‘ﬁ{eﬁfld gg? gé.g?fe%fé iahl 68uPIW, Q. &ikhAKiaB8ut 95% or 97%

U

production. 1t s so be understood to extend to
ee drhgreaipr tyul 3% ea asfwalHas hixtutesomchiginghiacémicduixtures, tthereof. Such
. _Cross-inhibiti of the subcl asse . C .
isoRPJERY DB PYRIBIEN PettMiesae THFFSY i Pofnlg using chiral intermediates
or@r&ﬁ@[gb@bwﬁoﬁ_ai d Tl functioning is down-regul ated via

upregul ation of the production of TH2 cytoki nes. i

Ac cBhthont lipdtingn the presans ripeantieniie cinyepite, thepryr ar mode of action, the

i t ' '
T
constiindi of ethengnventisi i3 mowal baneilidreof i the ahmmithl afames N-[3,4-

_one or, nore | DO-medi ated t t opha tabol.ites or
dimgghaxyginpyaey - ARG or acfl‘{ e ol R GihgnyD-L-oxo-2-
pro?_%fl]cﬁiﬁﬂbeﬁﬂicsg&‘l" Va\l/ﬁlﬁ EnaH RS e rEidre@ b as BERRREE Stll Rurther, it is

response ere 'sald netabolite or derivative
knavirebetfe apmiaab forembsCEHZ NG+ ki byehe tredegare Rizaben. The structure of

ef erence to the subject. THL. cell. bei,ng an

N e Ry TSR e FEPeRISERE rean ¢ hat
the T cell receptor (TCR) of said TH cel I directed
to a self antigen. In this regard,Othe TH TCR
may be uni quely and excl usively diffected 8| f

antigen, it may N

I=

CO,H

OCH;
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be directed to a non-self antigen but neverthel ess
exhibits cross-reactivity with a self antigen or it

worenelossed rected to a self antigen but nevert heCEES2006/001241
exhibit cross-reactivity with a non sel f anti gen.

W Ute%(%,el t@o%"ﬂ%fceﬁ p ae‘%e?%elll"n | va d Oyl R ((S;B/ d%{:etference to the

|on I on an

murﬁlfne Q&Iﬂﬁ@'hﬁh ckpiieed 4 Tresll edceptol tapether byjthadBehiid whichgetas an inducer
corre@Ponds t o, an, aut oi mune response Preferab

of sthpj eeffecart oselt i dan ithe a hﬁ?’@ﬁ n BRBRS n r%‘s&)angveﬁ}/ wd.‘reg-medlated

mxxﬁjklﬁgre#ﬁéirﬂéﬁﬁst &fl Wéglro{é{]lélﬁle g:thg 'bgésgx'rltg\rll?/%{gghgo Irre¥ one t}éefory or mode

of ackion) iesg ud:lkstnecrggnwﬂtand hindrte afitigencwhich ﬁ&mcxantnm in @he Wmitqzqﬁ of MHC
THI

i} ST Skl b bB B Sy R i Rgoesinicany,

Ty1S&id AR RRkioAdIyeldRiet 2y er@a@mn\bm@ﬁ posHICe) znm?rcﬁza IL-2, IFN-y, and
| DO nedi at ed trr pt ophan netabolites or derivatives

TNE-he padf mpdiatea cell nmedinted (inlmmaters mmws ePPnsent 1o cells are
ﬁmqﬁlggsé%ﬁeﬁne%bds ceﬁ's_uwhgéy c%p %ﬁﬁalfaoé]g L4 T2 5 CaﬁhlIL 10 and mediate

wherél oI’ te or rfvafive
the tHhedealf res;poﬂisegul’I&iefes oddd?s ccydssskmhdomom adfcthiesen Ty subclasses in that

Pref erabl y d nyel
progcbpsioh. 4 yaippe Pruti BhSdraite SSFE BB R g ggponsion and

fundohil éﬁﬁgﬁ%f'ﬂ?tc@@so bt Hﬁt Qﬁbc‘ﬂz?s"s'v\/lﬁlé H&Nﬁ%@é@ﬁlﬁ'tﬁe Functioning of the

conp or mul a : (lI')wherein X is selected from
othd¥ sabdassR6; r - represents a S|ngle or doubl e bond; R1

Coziqﬁla @%égﬁl Bg }%%s : 11}%111%(8} @C@gﬁwéy? |1rl1< gﬁXimlgﬁﬁe diseases such

as C&Jrulﬂﬁiek}éhler@i %{1 Aatrdeentiatedn adutoreativl Gl RR116 oget hirtving the
form an optional 'y substituted fused phenyl. ring

R3
inflagmetdry prasdss rlorfacy, thg@pq:gm@}yproa@j;ps adwt ﬁ]éq:V&lng Iﬂgp ¢xokine profile of

my%f-sngﬂ?% au%m@é!ﬂ Cﬁ&%@% %%Lr} E;S%Zt %i( i hé: éltS% 8f ?ltered peptide

hgag%slzéﬁl)féwHmﬂCo@lred&ttkmxthbhmtso("S@EﬁH) @CDNA xtajckqphpn combined
NHR 1
witly ,ggnqa;gir:eluvgrjk @Q}L 4R7Thep% ia‘?g{) e Lo ngHSé]ﬁcg%si% Xminap_l odels of

mul'ft gﬁe&?&gﬁggbﬁbcﬂ aS“% G %Mﬁ’ |379’r34|376 31@61:@&1&@&@11 h@f al., Immunity

rman oxo group R7 and forma bond;

15, sH€l- EZ:,t 2O 1f; r YomsSe, (SZJZH) MR Na@lﬁl@(ﬂbﬂ&i&é},kg’@gmkm\doreover currently -
appa %ﬁm@%&%ﬂ%ﬁoﬁ'a@w&@ Rﬁ% t%&adhalfﬁflshlﬁ in the
cyt%@ﬁle gepdiéhisZiith 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 "T cells" 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 Tyl "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 also be understood to extend to the up-

regulation of Ty2 functioning which, due to the cross-inhibition of the subclasses, effectively
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R12 is selected fromH, Cl-4alkyl and C(OH, and R13

is H Cl-4al kyl and optionally substituted phenyl,
wob@seTassopt i onal |y substituted phenyl is opt i PETEIUB3006/001241

substituted with one or nore, Cl-4alkyl, OH,

dov@rg@ﬂi@%@%& @W&Tﬁ% m}s&féﬁld F%?er a%cP!'fEng 1@'%%5&1&[% via up-

regﬁl%n@hapmﬂutﬁmp@ﬁihﬁmytwt&ﬁmbol ite is 3-H CA 3HAA PA

n anot her preferred,enbodi nent, sa | DO
o A opting 19 i Rl BB PBA PPt PEVQEdLE Method of down-
regGIHTRO Wbifimdrer g}:ﬂ acdl ﬁnctlmgeirﬁ aC afdniRA], Rhidamsbthtl |c®mprising

i ndependent |y sel'ected froma hydrogen atom or a
adn@nistediag ky salé mepupal AR effedtirRianeunt edehe oymergdlD-medintedoryptophan

metlaﬁg%sh oF deﬁ}le{ﬁv%y %qugf df%h %Wn%glaﬁggﬁoxy?@i% 18%3 S?U.ffiCleIlt to skew the

ependen y 'selec

subjeat DGE belbtedponse 16aQai2kaell respouse whera shill- Iﬁbthk@)(y of deriNative thereof
or vvhen tvvo X.g rougs are al kyl or al koxy groups, they

up-fegylatss Tedreytabansoprrp Rer to forma ring, and nis an
ITEI: S erlf:m% s'iJBJetélth!xlt caNRihg ap@ad S Qd]1tshatidtdequnderstood

Ject of nodulation in
to mcandhaiathc& wilt tecepiter (rTéIRw)ouf safd Tﬁiecqélrlesialemted tiw erseif@ntigen. In this

tegtid s eT B AT P, A eHrD) ree B a8t blifen it may
be difecRid®o Afnod-GmBgaf bﬁq{ekf&t}iy[esﬁ eﬂlﬁﬁy&osﬁeb&ﬁﬁty with a self antigen
I sol ated or not, Fhe subj ect net hod may nodul ate the
or if wag bt divpeigd tifa @ﬁlf antigen m neyerthedess gxhibicrageoeastivity pifbta non-self
Su f. r I |
antltgﬁ % Sgﬁ]?gﬁ tlgn the ﬁoea F\Ir%lﬁ%% ftg taﬁg %bl gﬂr# é%ngC’de & action, the

actilvitiei ar@nindgetivin (ﬁ df&ﬂ‘mi ﬁmctlbnSStbﬁle‘cteh éywséefr attigen cofdeponds to an
the subject nodul ati on may. be achieved in tlh cont excii
aut@mwgpw% Brejferghly,|the 61Hpﬁ§1g§pg%mye in protein and even more
t Riprbi@ind | ocal i sed manner. Still
pre]fEeY ﬁfﬂ%dlfrre%p%e 1‘él)vle of which neans is enployed, the
cel Thararis i thpabdire oftilt here paefgablyn piksfidedeh| mf:hhpdt ofo dowg—regulatmg

OoCCLr. 1N e context,.of either al cel o]
aut Gy b el ehpe ey e atliEhue: Tl $p S it 0% myelin
prm%?l{ 9h NG 8mbf,  AeMIrefiRd WoalpridEhg ddﬂﬁnifstéﬁﬁglt@ Raild Bedhindl hﬁ( effective
a TH | cell should be understood as ref erence t

amgmé\pé remieray, meedtRQ-mepdiased trgpt@phqqqune@,bob‘qep,@r\geg@atwes thereof for a .
r 0 f a [
tlme celtﬂéﬁnigg g?r%ﬁffor% sfdgﬁélgrg?@ns%%lsthg Sllﬁlﬁjglﬂggﬂf Xftf ré%ou d{ob% TH2 cell
resptﬁh@@,f Sihwednt Saith amtaibbﬁtec @ﬁv&a‘rﬁatlm atheregf Tecgubrten T2 cytokine
"mampmal " as used herein includes humans, primates,
profucii®g ock ani nal's (eg. sheep, pigs, cattle, horses,
do I i mce rabbits,
r a?gl% Y%%?lﬁe%%gél?{y C &%grﬁ}#@r@n&’ em . dogs, cats)
an dinca ptéferedveindbodimant| @e (B-medintes, trmc@anonstab@lée oy .derivative

thetenf 1o Comppignt NE friy; | S human or a laboratory test

)
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preferably, the mammal is a human. Although the
preferred nethod is to downregulate TH cel

w0 eove7as80 ng, it may al so be desired to i nduceP@TiES2006/001241
upregul ation of this activity in certain

Whgir_cu_mstanc_es. For exanple, in certain conditions the

40 ni stration of a metabolite or conpound of formnula

X if $dectasihanehmbeRbr e defined, nmay be an appropriate

system c therapy._ Accordingly, a side effect of such
= hEPERSIEayings ¢t doublekeadt ed” downr egul ation of TH
! | gnend rep) | hal9 af] CBLCLRNGARI N
R e o e O Rk CPRT a CORCERINE 1
R? iestledtyd thois i €uaikybnOBy Gealkoxy ke o Bt raati R tagether form an

f he, nmetapol it compound of forrmula (1), it may be
Opt’d’é‘%%l}fﬁllhsgtufeél@ﬁﬂhegﬁgrﬁg’(! na site directed manner,
R {sQEle8ka TOMEN, &N,Hf AUANCS dllEox33@ahatef that nol ecule. In

anot her exanp erapy with a nmetabolite or

e, th
R* issrisoted donol, Cosalil<Craalkersly O Cagalkent, £ QR CRu61-¢lkyl and
Rﬁntggonists of these nolecules in order to inhibit the
unctioni ng of the conpound whi ch has been introduced
a mammai but which functional activity is required
owed or stopped. Reference to "inhibited THI
unctiongng” should therefore be understood to
at | east some of the TH cell functioning of
t h& manfml exhi bits inhibited, slowed or otherwise
R’ fsetrewddrohiGeidlon] O, Guelitaxyt heto sEOSEIGOE, 4hllgl, ) and NHR %;

met abolite or co u of fornmula (1) or formula (11)
Rﬁ@ﬁeﬁcﬁﬂﬁﬁﬁ%@égtﬁggﬁigﬂé@éé%ﬁﬁggﬁﬁsalt thereof.
R7ﬁ§9 P Qﬁ(f‘ﬂloé’ame @J&ﬁtiﬂgépeﬁ‘&éﬁﬁ?% gfa Ehgng 88RMhnd RY &ipkitRPform an oxo
[

irected to a nethod of upregulating, in a manal,
groiiploi B tedRT fdirmeasbandt unct i oni ng, sai d met hod conpri si ng

RSB BohTl o RBNTRRTR €L D85k L igRBR cPhcsc. et
C(CRIPQGHE, oEOFOLAkyR (O(D)NH,, @(OWHRH, | THONHS, CH,NHC;4alkyl and

har maceutically acceptable salt thereof. Reference to
CHsN{{tagiiDst * shoul d be understood as a reference to

1 ' u k naceous nol ecul e which
R23?%%%%%;&%@%§§%ﬁ§g§¥F§P¢ﬁﬁ*§%§%’ retards or otherw se
R die My @grealkat exsd dptboraly Isubstineted phénydy windréibi dptiopallcsubsiituged phenyl

o ol LA SOTRENIES 1y AT, B B cOnC o,
nalbNerg abrc| SR8 bhd fRE] ANyef,. ant agoni sts suitable for
use P

i'n the present i nvention can be routinely achieved
utilising methods well known to those skilled in the

o PR BEE B kAP oHEERe PPloph Y FEb:p’ € SRR, srias,

PAlgregdment and/ or prophyl axis of disease conditions or
ot her unwanted conditions or a predisposjtion to

th ,
onsk asothe cpreferisdngmbpdimento saidpdPDi engdiated, trYH’f%Pha% metabolite
dﬂﬂgﬁégﬁ@é&ﬁgﬁ%P%@%ﬁﬁégg@cted to the treatnent of

di'sease coO ons characteri sed by aberrant or
unwanted T | R3 o =
R* ‘
AN
X N \\WSOZH
l R1 H
//'/// R?
X)n
ety
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cell functioning, such as autoi mune THI
responsi veness. Wthout [imting the present invention

W eooanyesene t heory or node of action, conditi OPGT/Wk10061001241
may be treated in accordance with the nethod of the
present invention include, but are not limted to THI

whEaER 004 SRR ACRTRE ot i oy i din By o Cr-Canliy

grofip) RCAAt R Bhre REEN Ritiro S3hS4t6:1k OF tdpRfeP Rethy anothes Rhasical bond, each X
rrultl(gmf sclerosis, acute inflamuatory

is ipdspgndenily selspied Hiont efivdresyl Beaupea hplegen @op, a Ci-Caalkyl group or a
0 di 0 a 0 I
Cl-gé%lgge)%i Icolﬁ Q)‘f‘ L{&lgéglo? d‘y Ayl %}'&SES Etltehallkgf; ggerg(i:i%égff oups; they may be

conﬁécﬂéd?fdigeﬁhembrfbnﬁ)arlng, ahidreitaadnitgerdrome i hod. f or t he

treat ment. and/ pr ophyl axi_s _of ondl tion
chalt spBkl B dndgysberd thak e Tl tall mhfdlintst 188 FeRisot R gnodulation in
accmﬁﬂ@é withahé fTRLLOEr BRMPEt MoveRHom N HcﬁﬁéeﬁQInté)Hﬁﬁirgal therefore

mammal an effective anount of one or nore | DO nedi at ed
requiripgtthe alrjectenethod ka be perfored inavivare Vhére teosutfent call is one of a

und condi ti.o uffl i gnt Q
aolis B8 I U Eonnener W e bt B Aot ARG Bl bttt the
funBi gl 6 ald tlf@i‘l“ﬁlpéelfscih thiterb Cfﬁai jBNA satsgibuq:r of)'[l"ﬁp byllsaini that group.
of a condition characterjse by aut oi mmune THI . cel |

Sinfilarlyt inoHenepritext F rﬂ%ﬁ@ldu atign @f ke hodpgepinctionipg of a mammal, it
[ EE”HJ [AVECN t:,0

Shoagggbgrlﬁfd%fslt%%t %lgé - )(l)gtel%%ﬁlg . %tbgbo {1‘ 1nr fhe context of

modgniivaTi;Vedl funeti@ofig éxﬂter aystertrmcaﬂyl on ltmleiocahmam mam:ms Still further,
sufficient, to skew.a T nseto

e RECIN S8 VBB ARRRD i3 CTBIAYAr e LRI dgRck e 1R Sges in Tal cell

funEﬁ@ﬁﬁ%’ ?R)CE&QH iR Esnteidf %ﬁﬁ&i&ﬂlrh%llﬁ’ Bf-’ﬂidﬁﬁ kprowPbLcells within the
preferably, said autoinmune TR cell 1s directed to a

rela’vymianrvlrpnmtm n. Still nore pref erabl y, said rryel in

pr e Eiil"feélﬁe 4e gg?"rﬁot?glf % @15 ﬁ\ncﬁl natcgglﬁg {fh L é11 Scell should be

undRfsRyd ddgda ?ef%h&ﬂt@ fréventiBg, fedechgresyl sMﬂﬁg}rormth:ieamhﬁntmg one
of a condition characterised by autoi mune THI cel

or MQRFCISPRAtS AESit aetivinvhile ToffreRes taurBiTeRRid et i thik Eonipxg should be
und%ksftc?o%t%%a%’t c%hbé} PRAShdin %’mte! n, said method .

conpri si ng M Nl St ering To said manmal an effective

anoThd tein &m&mﬁral”rmrr esddCf@rafmdinelndes humypiso phiamates, livestock animals

net abol jtes deriv t| ves, t her eof
(cBURRIEP BIQRoriors APRican TrEReh <3l Fhuiele fogy Thice, rabbit, rats,

gulfl@asg fec&rﬁ?pﬁmﬂ'@mﬁﬁﬁ ége%gﬁ‘s@atéf)hﬁ[@ 'cﬁbtﬁ@' #ild animals (eg. foxes,

ite or derivative thereof up- ulates TH2
kanggtook deer)prRydigrablso the Pawfral idhymansesi Edla eIy feshanigahnEven more

ne denyel nat| ng di sease of the central
pre%"é?'taﬁﬁgu alrp{ h phery. More preferably, said

per Aﬁh&ﬁg’ﬁ thd %ﬁ'MEﬂrdch aethidd i6it® dawerepflafChylecdlnfunatiomihgriy may also

ol yradi cuI o ath , pol yradi cul oneur opat hy or chroni
be EW% ; qﬁ@%,o@ fhis activity in c%rtamyclrcumstances %or 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 (I), it may be desirable

to administer, (in a site directed manner, for example) an antagonistic agent of that molecule.
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Most preferably, said condition is nultiple sclerosis.

In a preferred enbodi nent, the | DO nediated tryptophan
woredalondsBt e is a conmpound of forrmula (1): wherRPCHUXMWS001241

sel ected from N and CR6;represents a single or double

i 0 b BT e Bt P B R s
the Gde é@driddonistdbf thdsedadlkainss, infoader to @ihitil the rfdndﬁ)ntr@qﬁ‘ttlie&ompound
forman optionally substituted fused phenyl ring

R3
which hes | beer defredused itp acpamgiak put which @t.m%m @,G?Vl@héﬁ required to be

}
o) g, AR iy 0 e 00 g
understondGo- Medrkhiat atCleast Ghmé adflebex 1 _h:all duncfioRidg of the mammal exhibits
N CRTTH ERTON  E TR
meﬁ@&llﬁe '09 deRBoERNSt toruid e delfodRhKYiD) 8F a BardidediRally acceptable salt

fget er forman oxo group or R7 and forma bond
thenam 1 is selected from CH( CO2H) NH2,

ol HpbR Bpett B A piss %?n@%%@gé&qzw method of

upr@ﬁﬁdh@l Aahkyianmaﬂ (iilﬂlﬁlbiteﬂ A atdy | fhctioRing, Issuds eh&hdd ccomprising
fromH Ci- 4a| %O)H and Rl H, -4Ik3i .
administesing; Grid 91 U vpRBIpat oﬁﬁ@ A8fa80Bls i phAa h@-medlated

trypwaédhl ﬁl%gslimgfq%k%nﬁ%nﬁ rbtgl feﬁg%sg)x(ﬁ&b%m @@l) B sfphgﬂﬁaceutlcauy

accéj@lﬂ&sdlathcydof haI 0, NH2, NHCl 4al kyI and N(C1-4al kyl) 2.

Pr efe abI §a| d | D& ﬁu 4%%5 cggsggg? F}g‘égeb&)l &{yeprio%inaceous

or ﬁ&ﬁlﬁﬁitélﬁib"eouss ﬁidl’ech%ﬁl%ﬁ' (ﬁ%&ﬂytdr)’iﬁﬂﬁgd%@nlrﬂ‘iﬁh@b @dthide or otherwise
dertvative is a conpound of fornmula (II):wherein each

dovafregilatgs dheroell Surichigaips nal@httmgy aqivity 1l dthe magtaboliy @F sgapounds of
009 B PO YRR e RSl 08 gtiation of

antziri]@lniisw epiehite fiéd Wsesil et prdsdnt Qmemtibydraﬁxbd ratimely, achieved utilising
al ogen atom a Cl-C4al kyl] group or a Cl-Qal kOXy
me@pg%p(ellgpomghthp%slgdl@@g%argr e al kyl or al koxy

gr Oﬂrfﬁnhérha%ﬁfec?ﬁy tﬂ%fp %@m‘ﬁ%rﬁﬁi)n r@lg?e"s B theliRe PP iRvEntiBE in relation

ni1s an I ntege The netabolites,
to tﬁe ltnematenv end/anptrophyﬂpna od disofsef conditioas Ot pthef orwarited (:¢11d)1‘£10ns or a

pregléptg% n?%&‘lgt | C% glﬁc\eﬁg{lﬁ?lglﬁ O l t Sk heLaﬁs’f ﬁresen% invention is

dir @XM @eafbatdidH Qﬂ'sdiﬁﬁﬁee&ﬁid&‘tﬁm@ fchéﬁt:tenbétf bpaBEtek Yor unwanted Tyl
cellt %uen?:zi(r)rlfigtg, guec Iz?se a&tgirrsmhlfne Tyl responsiveness. Without limiting the present
invention to any one theory or mode of action, conditions which may be treated in
accordance with the method of the present invention include, but are not limited to Tyl-
mediated autoimmune conditions.  Preferably, said condition is an autoimmune
demyelinating disease of the central nervous system or periphery, such as multiple sclerosis,
acute inflammatory polyradiculopathy (Guillan-Barre syndrome), polyradiculoneuropathy 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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extent that an autoi mmune condition is being treated.

An "effective" anount nmeans an anobunt necessary at
woe@sn7g380tly to attain the desired response, PCT/US2006/001241

del ay the onset or inhibit progression or halt

a . . .
ot SRR, 100y mb A R fen BEAEEARE B 0B BB BE o time and
undep conditiens sefflcidnt andovadryeputadd saidfidl funotiomihgt he

i ndj vidual, to be treated, the taxppom c, group of .
| nahprae g dha S5p0gidet AdugBe e Ty uHBEBARHSR prophylaxis of
a cOEHibE harhdigride@r sYhRbin@HuRf TL8elf YRAShIE AR 2 MBMmal, said method
assessnent of the nedical situation, and other .
comprisingaimifistering$o said magnnasl pe sffedtiterpmount ef erenmongIPO-mediated
f.al, i i LV .. r e t.hat Y .
e b Sy P e WRL PR cpudions qugficient o
sketwt 4 Bl eatndeSponsélto' PTEPEI @¥psise.i S t o be considered in
its_broadest contexi. The term "treatnept” doeglno .
necB&arhlyy seifoifetebelite a0s divetivg sthereghRyraghtates Tu2 cytokine
proﬁﬂétﬁaln. recovery. Simlarly, "prophylaxis" does not
necessarily nmean that the subject will not eventually _
c onMoaz preferdblye asid antoivhintine il'xlAcdbisddinesttad tot a eayekimrprotein.  Still
and pr hylﬁﬁisljnclude aneii ration.of the synptons
IO Pl ebag&f’is {yelmaTael 1§ RSN BRYG BIES g or ot her wi se
r edyeddding e his borc@érrdle ¥leBPbN Ghed pRAEAL fivk@ion, there is provided a
condition. In the context of multiple sclerosis, for i
methedrfpr éhe edtmenngnd/eicpionbylesis odresqnditian ehpragterised by autoimmune
r t I f i ' eqi . .
TP RBRU8Aa2 y S AR RS RYY b oARRR by bsic
profeds, saxdamipihed cohpiging entnibjetiag te suif @aumanalsan effective amount of one
adm ni stered locally into sgnme but not al] affected
or 0ee; 10 mekated tipptopheh Hgﬂta&ﬁﬁges FgiyripiIves e85 géme and under
| ROhGOR REYEN LY : abld cuhiae herein said
cord SIS IRGOR DCUE YT O TPlpoite, b B2, SV Bospopys, vprein s
metbokiteios tlemeptive tiiredfop-reddatenls? cbkion pofductien.conpounds

of fornmula (L), formul.a (I1) .or pharnmaceut i cal,l

ac c%’ﬁ’f%lﬁ’ éazi%l tcgn‘?lﬂ8? b f oq'lgt%}m nﬁ!ieﬁly N, fIspasg, of; the central
nerV8iLEYsRsh of REpheHAUMRES hiefadsft sdid. petiphbal demprelafatiag disease is

phar maceuti cal conposition, may be perforned b%:any.
acuge nnfiammatoryrwahigadirepatbyupelidiculagevtopathy t ¢fe chronic’ inflammatory

ceutical conposition is contenplated to exhibit

dm?ﬁ%@%ﬁghtic activity when adm nistered in an anount

whi Mostispforatdy,said doaditiehtis muliple whsesis. The vari ati on

depends, for_exanple, aon the hupan, or ani nmal .the

mod apEigrredyaRPodinsyle e I Cms*—ngtqdaﬁs&toghanda%@@aﬁw pgompound
of hhggple. Considering a patient, for exanple, from

about 0.1 ng to about 1ng of nodul atory agent may be

adm ni stered per kil ogram of body wei ght per day.

Dosage regi nes nay be adjgﬁted,to provi de the opti nmum

t herapeutic response. For|exanple, several divided

doses may be adm ni steredfdaily, weekly, nonthly or

other suitable ti inte | s ggRthe dose may be

proportionally reduce i n'cated by the exigencies

of the situation. The dul atjory agent By be

adm nistered in a con i ent_Jmanner such as by the

wherein

X is selected from N and CRG;
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oral, intravenous (where water soluble),
i ntraperitoneal, intranuscular, subcutaneous,
W0 niosatdaEsmmal or suppository routes or i nplant i POI/U806/001241
usi ng sl ow rel ease nol ecul es). The nodul atory agent
___ﬂ;a)fel;}gseﬁ%rg Snlll%& 6f &sliidmddie form of pharmaceutically
acceptabl e nontoxic salts, such as acid addition salts
R! msemtedl frcumﬁbCex@kyl o, Gmalklow, help, COaii and ChE, halk;d

re c dere S f or, pur posgs of
R 5 Seepe i ok iy vt B ottt nlei B R GhRt B et form an
optadRlID ¥ absBietPfusetephdhyDFRgr om de sul phate, phosphate,
ITB.| eate, acetate, citrate, benzoate succi nat e,

R’ igeselosied from Elo Cpaalleyl, Ok Craalkorandtnlo; | i ke. If the
R4 ?sﬁéeie%%th?lg eLilS) ISC%%AI%%P’?% s é@#&g cﬁz}ggﬁ&%ﬁ_mkﬂ and

orm A a b
tragacant h, corn starch or gelatin; a disintegrating

agené7 sygh as alginic acid;, and a lubricant, such as
magn stearate. The nDduIatory agent may be
| i nked)/bound gr otherw se associated with any

€0 r non- protei naceous nol ecul es. For

i A one enbodi ment of the present invention
sai d nodu ory agent may be associated with a
noleculd¢%h|8 permts targeting to a | ocalised
region. Routes of administration include, but are not

slimted to, respiratorall intratracheal ly, n,
R’ iresslasted fyony Eakatkyli @ @\médé@m Yaloj Gﬁnlel,p@@z(fle;ﬁléfal INH,, and NHR

RO RABRAERRY 1y BE BRI it ador el

R iR RAasd RMesrabddh inflépehddialya hyd Ci kg iop R, and BP kogether form an oxo
rectally, yia IV drip, patch and inplant. In
gro&E@éRd&ﬁég e beisse net hods, the agent defined in
1 e

R'3ES %&g@ gft%gl‘fggtbé flﬁ)l\ﬁ%é %ﬁaf{bd ey hﬁmmﬁoé{ C(0)CO:C1salkyl,

c((mi{ eﬂﬂzﬁs ceyclm@uma(osmﬂﬁ ed](ODNHRé%nCHgNHu ) tCHIATIG  4alkyl and

CE@ﬁ%# atlon in the sane fornmulation or in two
h#ornulatlons via the sanme or different

R”ﬁ@%l@&e@ﬁoﬁﬁqt@l 4%1@ aftIOTONEBlah@t | on by the same or
d ferent routes or exarpl’e, the subject agent may

R"pie Bdisalket and dpmqnyﬂy tsebstmultt:% phq:nyéog@hﬁrsmu qptlagaim suhstltuted phenyl

order jts effect
is SRR, SrSERBRCFich bl Rt MR et} REF e iRy Qg COACraliot,
hals SGHAASEHCialicill asd NjOufaskyd)y,. days bet ween t he
admnistration of the two types of nol ecul es. These
nol ecul es may be adm nistered in any order. Yet
ano asP C
her Leg BRI shFuEl EpEBh AR S PHRALSEHRR, P2 or QA
der I adriotteer t heeferofd | amtodemeran uhak tG nefliatedrediptephant metabolite
for. thetreatnent Pf a.condi tion characterised by
derfglive Lt coprpoupd of W@H&@ﬁm ng wherein adm ni stering
sai d conmpound down- regulates said THL
functi oni ng. PreferanyR sai d iti
aut oi nmune condi tion an W re pneferally an
aut oi mmune condi \ag'x\ ne
response dire ( in. CO,H
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More preferably, said condition is an autoi nmune
denyelinating di sease of the CNS or periphery. Most
wpe@berakl y, said condition is nmultiple scleroBCEHUSHe6001241
anot her aspect of the present invention is directed to
1 I edi ' o)
whizgfh 28 £ M0k TRt harHOn TRNESR MBnfls » C-Callo
grofiprR el R emtaaeh hydbgeruhtbingloe tegiter dsins andtherashemical bond, each X

. .enbodiment,  sai.d. | DO nedi ated trypt ophan netaholjte js
1s lagf‘goaﬂ%ﬁw elﬁc‘ferioﬁr%wahy(dm{sytl R A0S A e e+ feglgroup or a
Cl-&;ﬂﬁgxyggﬁ%up[ R KB& tRo @(S@g%seilaf%rca py-ea1beRd 'glro'ﬁias, 5 may be

| &
sel ect romH, Cl-4alky _ 1- 4al koxy, "hal o, o
conapeiedEethentd foyh a riRg ande isentisggerfooml toB1- 4al kyl , OH,

Cl- 4al kox | o r..R . a R .t oget her [ m an

opt { Bhanrypalife porlpalbs a0 - RBRHES o, 0BT, @ formula ) or
phas@besitiesly aedeptdbleCoatsctiibreoOrhayCdlsd dekpeyl iancbnhaletion Réith another

is selected fromH, Cl-4alkyl, C2-4alkenyl,

: CH, ,
thexapy 4 far ieFgAplecasp MNMEIPREPPIeSTKS P aprintinraatey Beatwgny jegime to the

-dal : 5.k &% Yei CO2H, CQ2Cl-4al kyl,
emﬁ&éﬁ%r?é)ékﬁg%&u?g%%@é se?ﬁglél? 2%(53 9%69 omH, OH and
Cl1- Aal"kffzgtive RImoRE, mdrds anm dmRlik recessaycit ldastiepdntheattainy the desired
H and C a or, R7 and R8,together form 0X0 gy oup
respRuSRy O 3 QY Bl Boh S BRI ProgicssipB e Bl Aygcther the onset or
pro SR IF N’ﬂ%ﬁiﬁﬁfrm&oﬂ abiygldidd, e QrRitlvaries depending upon the
O) COPCl1-4al kyl, C(OH, H5 CO2C1-4al kyl, C(O)NH2,
heafthGdHRRBsical GlanNitn HOdid v} | togbl treated, the taxonomic group of

. LN Cl; 4al ; i ected. f -.4al kyl o

inclyf e et o B dfnSe ) e 3 Bl pf e composicon

the Hafsbrhbnitt (Cthe Mesdydal sitdigiog] nddptheoreddvayt fistss.i Tilik @ttpected that the
phenyl is. optionally substituted with one or r

amewnt yg]l gl in ayglativelytgpadsapee thepean dgpqo’gglﬁ %%i’ne trials.
NH2 . ' = 43l . . id
O e ARy o P i ik o LS RAN R o broades
context Q& he lternattodabreent b dedsarot @dcessdridyl implytthatsasuthjdecDI® treated until total
medi at gd .t r ypt,oph mef abolite derivative i . .
reogbouNBTI GPIRBPR=CE| ol BFFoRiih enral iy eebiped will ot
evendapeRantt ¥ asehRCidditiond MadcdifioBY QfeatthéiNa@ll prophylaxis include
Cl- GAal k group, R3 and R4 are each hydrogen atons or

I
amcléfgéiﬁfmaﬁ%/ the srmatamshelt 2 piréinilemeonsatind oreRrevenking r otherwise reducing
i nde vy sel ect from.a hygraxy , . .
thehpé?(ogg n%%g{léﬂ;h%g 2 8%-%82%f Ig)(}ﬁ&%?%u pﬂloﬁféaéo&éﬁu& mﬁltlple sclerosis, for
example, this may include the amelioration or prevention of inflammation of some neural

regions but not necessarily all neural regions. This could occur, for example, 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 (I), 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
modulatory agent of the pharmaceutical composition is contemplated to exhibit therapeutic
activity when administered in an amount which depends on the particular case. The
variation depends, for example, on the human or animal and the modulatory agent chosen.

A broad range of doses may be applicable. Considering a patient, for example, from about
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Cr Qal koxy group, or when two X groups are al kyl or
al koxy groups, they may be connected together to form
wa@20060m38@nd n is an integer from1l to 3. The PCEES26/001241
i nvention contenplates the adm nistration of the
. , . I _ _ ‘
O HEN Bou TRt EOEABK Mhe P08 olhifoRd per jogram of pody welgh
pemdaya Iisageneganes may by adjustedbtogirbeids diet optineme tferapeutic response. For

ant.agoni st .t hereof as herei nbef or efined and one or )
e g B SR B RS o LA oG Ll BBl or Other sutable
tinf@ iht¢@vHlS or BRI dbs@ @R Se BloBortiBhally RAubQ ASinlilt8teBUy thE exigencies of
i ngredi ents. The pharnaceutical forns suitable for
thej sifiatéamabl e use i nclude sterile aqueous sol utions
(wh 0 r..di 1,0NS terl
(onabe pIBSio ol hest LIRS, SONGRET bl eph o by e
oral,njiretedvatdis wherei onagter osoldbls)) emsiapsritoficaliaynt@nisbulbd) € subcutaneous,

. fqormof a creamor other faormsuitable for taopical

m”éaﬁfln?"g £ YRPOFIOI RS @ ERRIARINE, (Fge MSIPR é?% felpasegnglegiles). The

moﬁﬁﬁ%ﬁr?%&éﬁtﬁn&?ﬁﬁe SR AeG  ANPhEYSIm BE l?a{rﬁﬁgéu\fﬁgll)ﬁ%eﬂﬁf)le nontoxic
the contam nating action of m croorganl sms such as

saltsasicbras acidraddition galts offtectalaponipdexesaug. withaimoiroe ot thedike (which are

oy RS & s [@gim‘f%‘f)gq%”t Mﬁl’ic%ﬁ;}: z[ﬁﬁﬁgtig\é oE st cid addition salts
areJhyeeedhlerittt, Ihydibbedaldy e bllyh-88) pHdspedd, . maABste ! ARtdté K&irate, benzoate,

sui tabl e m xtures thereof, and vegetable oils. "Izhe ) ]
suqgsingisermalraiEdpsipreninr taetrainiandathaelike.f o hrasesive, ingiediont is to be
S ' [ L 0] N I_Nnf enance
oy B8R K3, Rk P By LG BASHAN 6o s o
geldfiig pe disimagratink bByerdtheuchs® glfinsupeidf and arlubricahfiesuch as magnesium
%reventi ons of the action of mcroorganisns can be
ste F‘@ught about by various antibacterial and antifungal
agehe mbRllatbXAARR mRRHRPAM, HalRd ARUSREIN; i
sorbi ¢ ach d? %Sﬁ:ggerorga ang the | illﬁe. In ang&ﬁ;;’/e %%gg%ked with any
profginagebls be npn-pfaeiahteous malemlasdeFos exapmle, imgemt smbddiment of the

ex le,. sugars or. sodi um chl gqride. .Prol onged . .
preSHU AR YsTtioR g TREUMRCREELITEY B Ao Hir G RaD e pojsgule which permits
tar@AL GO L 1alsEd BYiohhe use in the conpositions of agents

del ayi ng absorption, for exanple, alum num

monBeviear af e admunigeatian anclgleer bpe 418j awt abimdted olteyt | igpRiratorally,

..are prepared by incorporating the active co unds_jn
inteligciRalil - SERMRIRESHIS’ « ASprsTii aliraBer Yy (bCutancousty,
int\i@fanRill§, Of {nR@dSLBEY, | NOMAdNARSarBNUTEIRFREcARPYE. dStrathecally,
required, followed by filtered sterilisation.
inti@e¢reberhlly,, intiangsellys,i iofusioay erably epetady, big Tvhdup,gmitcht andgimplant.
the_various sterilised actiye in lent. into.a .
st oF oGRS P B e B st e Seseilin aPaifiop gyt the present
invBRinUfag sk EdantigidtetddeditRIdM orl MEFLHNBNESmp&H BRI tJFAB6lecules. By
enuner ated above. In the case of sterile powders for _
"copdmimpstensdl & meantofimeltaneons aimjndsitatibh én ghg saMe fiermuldion or in two
. red.. 0 r.ation are vacuum. dryi ng
et T BRI R I o, PE AR BT of SRl g on by he
sanider diffetevierdungl eitbr @Rimplelthe a0bjeatdbehi anRbe ddminigtered together with

ingredient fromprevjously sterile-filtered solution |
an agaistigragent in order to enhance its effects. By "sequential” administration is meant a

time difference of from seconds, minutes, hours or days between the administration of the
two types of molecules. These molecules may be administered in any order.
Yet another aspect of the present invention is directed to the use an IDO-mediated .

tryptophan metabolite or derivative thereof in the manufacture of a medicament for the
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When the active ingredients are suitably protected
they may be orally adm nistered, for exanple, wth an

w0 p@o76880 uent or with an assim | abl e edi bl e ceCT/U82006/001241
or it my be enclosed in hard or soft shell gelatin

| @ _or. |ft..0¢ay mnressed, Lot abl , Lt ‘
R o e
adrﬂinéﬁteririégﬁid&fo&ipohh& ﬂawﬁueg'lﬂatgﬂmm’EﬁI el fuactiorite act i ve
conpoynd may be ipcorporated with excjpients and use
o PRy e PRt ISpAeatieigRng, condiion) and gypp paore preferably an
autBﬁxfﬂﬁﬁ?e%orﬁ?ﬂ?fﬁ%l%?act&isb&f IbySan ARG Rispéhze cﬁ%ﬁﬂé@% a myelin protein.

waf ers, an I ke. SuCh conpositions an
Mope ppeferablyossidstroditncisraraputommiesademydinglingwslisghse of the CNS or

active C n Th er.cent age..of the conpositions

peright MES R RY- f§ BEHEE iR B and y
convenifidr wspet befhegedtemiaintion iodiddpsd todAdnef oft MEDO-mediated
wei ght of the unit, The amount of active conpound_ in

trypigplan: metahpligt o1c derivatiye dharpoicianihs smanupeiurenols g dpedippgpent for the
et Sl plaspaR; | | be obtained. Preferred

conpositi ohs 'or preéparations according to the present

I NVENbLhe —nfoainnepsaid dDEsmetiated atnyppogian dastabditeris ta compound of

fo cont ai ns between about 0.1 ng and 2000 ng of
ﬁ“%@&ﬂ@% conpound. The tablets, troches, pills, capsules

and the |like may al so congai n the conponents as |isted

hereafter: a binder such @§s gum acacia, corn starch

or gel atin; excipigpts sugh as dkpalciun1phosphate; a

di si ntegrating agen as n starch, potato

starch, alginic acidan a IubQLcant such as

magnesi um st earate; an et eni ng agent such as

sucrose, |actose or

flavouring agent sRth as gépperitht, oil of

wi ntergreen, or cherry flavouring. Wen the dosage
“mggh{ formis a capsule, it may contain, in addition to

naterials of the above type, a liquid carrier. Various
X iokdlettedribrN ahé ORSY be present as coatings or to

ot herwi se mpdify the physical formof the dosage unit.
-y reRIARRigAcEngle ghiuble boNd | s or capsul es may be

R' RORIERAHdER 0FLAIRA; OFLERa1REDRAB; CORURMR AT, Hlikyt! T
may contain the active conpourid, sucrose as a
R? gnvseleetnd rfipma gén €;-qatielh OH, a@ chajkospy haley ab&isamslsR” together form an

erva%lve nd flavouring such as cherry or

re a, dye
op<¥§ﬁ§gdﬁ|gqgiﬁﬁe%gm%gﬁ?g%, any material used in
R’ By RRAf Hbnd Bl CHOARFCOM) 0, ,AIR6¥Y Sladialdd be o
,Pharnmaceutical |y pure and substantially non-toxic in
R” tsyslegied drang He fphadipdld CoratkeanaHiQH. dp 4alkpy, £6@aH, £02Ci4alkyl and
rEOMRUNd(s) may be incorporated into sustained-release
reparations and fornul ati ons. Yet another aspect of
pr eseqnt invention relates to the netabolites or
Naj+ves as herei nbefore defined or
eutically acceptable salts thereof or
o sts thereof, as hereinbefore defined, when
us i nRt' he method of the present invention. It should

R’ & seiected from €y sdlkad OB @ _sdlkexyp hels pOO0,H NUOsE i alkyb Nidnaisl NHR ',

t o net hods upregulating TH2 functioni ng based on
R® aslcied teony =gé1441k}%e§“p‘£ﬂ4§igglt4gﬁ$§?‘ﬂs this subclass. This

R7, R® R’ and R are each independently H and C;4alkyl or R’ and R® together form an oxo

group or R’ and R® form a bond;
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is achieved in accordance with the nethods di scussed
herein wherein the application of the discl osed

woreiobodsBogy as it is directed to skewi ng a THPCT/US2006/001241
response will inherently achieve both the

1 j f HI t
R et IR Lol o esnenangiitl Rov ERIRC et
C((f))ﬂp@@zﬁ . s:caopmitsﬂ; \GOYNH heC(OYNBIRA!, CEENBRS €CH,NHC4alkyl and

ion of the TH2 response permts the rationa
CEE&Q&@%ﬁaﬂitherapeutlc and/ or prophylactic regimes
RAWisgBctBe ek i, émm%ﬂ 1 COofEh@n of such an inmmune
Rl;ezﬁ)onse out co he 1 nvention al so provides a

nfaceliyl end opiaeriallysukstituted mperiyd, W@ergmeormonm]by substituted phenyl

n th one o
s GRIERL SR, B b e BRBe TE G Chenk AL SRR CO:Canon,
11a16§NH§,INH@§J|4aAk311|an&BJgUI £ipfigi ner(s) can be a notice in
the form prescribed by a governnental agency

regul ati ng the manufacture, use or sale of
pha r
For e R D AR BB B BRMEGR: ik WAL R or Q4.
sal & fanothen nprefecddi eidbbdmtdantn saifh&DOoInhalidted) ex@ophiaas metabolite
d Eut forth ao ? @ OVIde those of ordinary skill
er 1?’ 5 a¢qmpgupg of CEHWE? de discl osure and description
of how t o nake and use the present and are
not intended to limt t i nvent or s
regard as their inventi
represent that t

ensure accuracly wth res@ect to nidmbers used e.g.
anount s, tenp et c. R2but sone experi nent al
errors and #ons shoul d be accounted for. Unless
i ndi cat ed ot érvvl se, parts Qfe parts by weight,

nol ecul ar wei ght is wei ght Jerage nol ecul ar wei ght,

nbEIPSLAER o8 deglecs, (ol qLade, g pLSS e, fe. cuay

groapPR Gt ROBR dakh B¢dioBert RiotsSReSEdihet Fbin® Andthé& dMefBdl bond, each X
incorporated by reference as if each individua

is ipdenendentiyoselestedpferarit hydspryl cmumra hedogsn e 4 Codlplkyl group or a
Ci- %kb)gsj (lg}%u%T%lrl \X/hérp % gr %re | ?ro? Ecta(g/g gp S tl}ex may be

resen S 6h Ras Séeh

cortneétea todfetheatd focmlaadnge ai@cbﬁl igeenihegbofiaed 106 3pr 0posed by
the resent |nventor to conprlse preferred podes for
t he The Regserleyentioie conigaplaies the |admjpistration gl Hiee sybige qnetabolites

cittdY LIBRS €oyt fassg hﬂmhﬁcélﬂﬁalar n@%%ﬁ@n' Ebrh gaosfguf Neetabolite or a

present discl os NUNer ous |cat| changes
pharmacdmicmﬂw ecdeptableesaftathticofibaantegliosti thembﬁ aekarpibefore defined and

o GBS A0 M P COMEh G e ents are refrred to
wnﬁ@ﬁ&g%ﬁng@awg@ made in the underlying DNA sequence
wi thout affecting the protein sequence. Mreover, due

t o Bheplrgineeduticalforrhonntabledor mmcab@/uscon@u@mﬂtmlc @qggous solutions
(W}ge?e;:j1 ggfer (glaﬁlﬁgolb gﬁgegalplgs %do tteerhg pgxtzvdgr(s: tfcl)Jrrtﬁe \é\ﬁx’tte&%o%aneous 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
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action in kind or amount. AU such nodifications are
intended to be included within the scope of the
w@ppendsso cl ai ns. The reference to any prior arCT/U82006/001241
this specification is not, and should not be taken as,
d hat
pol AT SCBIER 190, ARHHO T les HAIASLOR B 2 The prope
ﬂu1dmy Amﬂaeahmatanilékie for esemple, ityvihetuse rofis cdaing fvach deflesithin, by the -

e AT i BN R Rt b e e of
supdifddthnds. 4 retORAbE theAlefibY o f i nfsnisREAn be brought about by
METABOLI TE Results Gene transcripts that are
varigii$ fagtiegetarial Ia;Ad reatjfingaletzents, forc@falnﬁﬁl% risaabsas,\hieropypnol, phenol,
sorbig agid enter'ofs d TQ HRe. h &aﬁ eL 1{]9111 é P %}% ttg qnclude isotonic
i 35 W tPr ansgeni ¢
e Al yar sﬁégiﬁsfzfiédém4°hlme A S?E"ﬁ@%géﬁt 3”32‘@{“” g eetable
i i
cowmpna[c@m ben bRRPEHE 8O DI st i SATRPTIBINS 3@ agents delaying
abs{i3Bh16r EMHRIe GlaAhul mbadWeahid ydgdaber affinity than
e natlve peptli ereas Acl I nduces primarily
a Thtéritednjeotable, sohﬂﬂon&&x{e@%}pap&dd»mmesrparaﬁh@ threeastive sempounds in the
rson et al 583- .
req‘&ﬁeéf YapPyn gi?awg@gl eﬁhﬁz‘éﬁn&&’@h"ﬂmf‘? 8&@’8 r"%iﬁ’ dngrgdients enumerated
abolvBaR! r@@tﬂ‘rédlefcﬁlo?wed'lﬁfxﬁdﬂ:@étﬁﬁ@;ﬁlh@@bn WeleReraN gl disifrdiétsthre prepared by
upregul at ed after 48h in Acl 1[4Y] -activated T cel F
mc‘ammaans the WN@B stegilisedegetive ingsefliens ints a(sieiile sehiyle whiph eontains the

N f l.
vy I EH SRR D b RV B o
In tlll® dse ofi3tébild powaes faphagephntibaofeedle)injettabkei solufivhE)the preferred
el 5 T o e Y i 1
po Wﬁl%uécgﬁre Cl@%gﬁgp %ﬁl% E&’dlgnoﬁaﬁ?’cﬁa'éﬁe@ in r@ﬁ[%{ﬁ from previously

sequence ep| ermal 67-kDa type |
sterklefﬂtemdsvﬂittﬁ@ntﬁe&oﬁ(OBSSZ I\/buse nRNA for |gd |nduct| on

rrRl\&%eH éé@ gfg}lvg dﬂ%ﬁ”@f‘ﬁ&% @3% sﬂ%ﬁ:ﬁ?ﬁ@i@%%n (%IF fqlaa% e aqrggyé rai(%l)xnnlstelred
for @Qéiﬁgles‘%itﬁ ah 93 Silubd) orWWih B 86sithilsbl@adiBR a6 WAL ﬁia?lbe enclosed -
', NRNA sequence. 14.4 Mbuse

in hard exrf seffoshellngrletiy capsulsy ot & mapragcasniesed jinfg tablets, or it may be
incorporated directly with the food of the diet. For oral therapeutic administration, the active

compound may be incorporated with excipients and used in the form of ingestible tablets,
buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such
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 pg 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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ML2279 sel ective resistance to influenza virus,
conplete cds. 11.8 Muse nRNA for

w@r@enrassyt e- macr ophage col ony X03019 sti nmul at PEUS2006/001241
factor (GWMWCSF). 10.8 X51834 Murine gene for

r
an(?%lﬁ F%t?%frdbﬁc%%%}l& Misa '\%é%%gf(#%%ﬁg oéndg%estg&eegf: glr@aa%gnt such as sucrose,

lacisesar seRmiarim lmaé’abb yadliedi yarph dtaybering tagest sush 4s pepesiint, oil of

ol 15, T, SRS AT R LGB o consn

in dr&mni)droﬂﬂmatehalssdi tl?é- WEE@%@&N&P %Mﬁ%&ﬁ%{@mls may be
SI ALOPROTEI N 1) RLY T LYMPHOCYTE

Premﬁmqqamga OPFte)TfEthlf(esmﬁéerb‘: phrsridoroTe the1josage unit.  For

S AP ARSI PSR T, 4 smp o

elixio mhays tconithitlgh antve Icotpognd umcposetai B dvertehng Qgent, methyl and

pm&’%gﬁ %sol?réé%}l’ag{"gf' Cr?dgﬁoqﬁlgl Véu’gu@g g‘%lbu%cfélngrl}flg 0{3 %Jrrange flavour. Of
COW %%fl_éélla}\lﬁseﬁﬂn EI%%\IT ( qu;E{Y Mrﬁ?@%ﬁ&ﬁﬁ%@uﬂcaﬂy pure

andwhstaz\tmlbv\mn-mgl e E(IISE@RECTEDOFEGKH%FEQREFEKM ddtive compound(s)

S T T L e

gr aNel oyl aspet @Dﬁh@@?es@xﬁ'lﬁ?%tlxﬁ) 2814195 ot th8WleBdbolifbs or derivatives as
factor (Gw CSF) 4 Murine gene for interleukin 5
hergigbeforo I}Cdcﬂrfﬁhéf@?ﬂeilﬁ%”drﬁcﬁ%@ﬁq splfgctherept 0B arxtagomsts thereof, as

herg@?f%@@%ﬁ%ﬁﬁé@%%%&%@ u gugst %@8. um channel

bet H-shosldbalso be riRNBstood that the present invention extends to methods of up-

C

regulating T2 functioning based on skewing a Ty cell response towards this subclass. This
is achieved in accordance with the methods discussed herein wherein the application of the
disclosed methodology as it is directed to skewing a Tyl response will inherently achieve
both the down-regulation of a Tyl response and the simultaneous up-regulation of a Ty2
response. Since the Ty2 response is supportive of the humoral response, up-regulation of the
Ty2 response permits the rational design of therapeutic and/or prophylactic regimes which

benefit from the induction of such an immune response outcome.

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 a 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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u85786 conplete cds. 7.6 X14045 Mouse nRNA for T-cell
growm h factor P40. 7.2 xO2732 Mouse gene for

wo paoenvesski n-3 (11-3). 6.9 ET61010 Muse | ynphRCHUS2006/001241
NMRNA for T-cell receptor beta, partial 6.5Fold

r 61 EORIRGE PR BT el SO0 Bt v e

amaints) eerEr fdik, blc,) buRbdins expeeineatal Grdrs Mad ddidtdo8 should be accounted
M Jmuscul us NA_for. i nhi bin beta-A subunit 6.1 uS16Q3 . .
for.y ol E@F%@ﬂ@ﬁmﬁ‘éﬁoﬁ’% e yRasy %Wﬁ}g%&o‘ﬂﬁgéa’é‘ SGRgi is weight
averags MSEUTMSHEIoHE 1SBFERIRTis inCRbteeP CRhGEAIL, PRAYIGAR is at or near
S'SMsa. | 189.°0 "epsilon) nRNA, “conpl ete cds 5.8 vt 38al
atmgspHeriBar st ead nouse proxi mal col on MPLRB6 Mis aa709719

mus¢yl us ,cDNA cl one 1165338 5. R equence. .5 .
ol H IR BRI RIS P b IR, Shesifielipn are herein

inc@@erabedo bivbiafe2&té. & M BuEC idikadadRNAbTiestionT G Fpapshotapplication were
5.6 Mus nuscul us cathepsin H prepropeptide (ctsH)

spegiffically aseindiyidusty idieatedfio bednoprparaterhy deflelfracaal b/ ¢

asi | t ( s | : :

2o ShEPLIGRESRL T SRR ot 1 T At o
or plobhsddNbrs thEAGBSGH InvansarufousonyidNa préferred 7added Fob'the piabidce of the
. _seguenge.. 5 3 nt66b0O3.rl Soares nouse | h node .Nb
inv§ATgallGSIBES ABREEAGS BONRGPS Ak o BsgHo Tt Ay jent of the present
disQEHHE Muthercus thedifBAtRR8 lahd 6&1%@&{1135 adyinl th®phitichilad 8mbodiments

3- I—!ydr oxykynurenic acid (3-HKA), 3- droxyant hranilic
exeznplified 3vithany depsicting framcthe ditendepAropmef Haiirvsnfion.c Fae pyample, due

. Schwarcz, rr. [ . 401247 .
to St e pp Rl et b rRle IR RS RyR PR wqpence withou
affd&iﬁ? fhe! ploeih Nselji€ncact iMatebodr, afuenitelbislogipaic ififrictioflal equivalency
cell's, splenocytes isolated from B10. PL a‘n ce %1%4 th a ) )
congidgratigani hangesetan hemade ap Proteir) staishes mithoptaffeqimg the biological
| i ti i i €= DE-af ei i iy
act%éﬁb 118&&’%95&%21{1?%5 ] astﬂcélg %%d?%&k}%é)se%% ﬁl%@l?&ll ﬁ@ el itl8luded within the
scope pbirappaniediclaims h&hd lrep‘.femd_:ea&ocﬂniytm'mr B in @ds si¥scHivAtion is not, and
ShOlsli 5@‘[ baengakgrrl] eas,s 1n tac Sltolw(fecfjg?nreln‘y %% Ia%l/ye fo3r’m4 _oP é@ggegﬁéﬁ 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 3,4-DAA, AN ORALLY ACTIVE SYNTHETIC TRP METABOLITE

Results

Gene transcripts that are differentially regulated 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 Ac1-11[4Y] binds to the major histocompatibility complex (MHC)
class II I-A" with greater affinity than the native peptide. Whereas Ac1-11 induces primarily
a Tyl response, Acl-11[4Y] promotes a Ty2 response (Pearson et al., J Exp Med. 185:583-

99, 1997). Microarray analyses revealed that transcripts for indoleamine-2,3-dioxygenase
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DAA shares the anthranilic acid core with 3-HKA and

3- HAA (Fi g.

(IDgﬁoﬁie?{

3 PSR ah poL AA ERSRAR

Achy1-etiibied GilbKPabintl). 3, 4- DAA (Fi g.

Drug Reviews, 16:288-299, 1998).

fii
I B) .

+
Suppr essi on of

IA) and is an orally active conpound wth
wo 2wenad3Be phar macoki netics in humans (Isaji
Car di ovascul ar

ePCHIS2006/001241

There
Eel 5 compared to
C e

T

T cell response b AA was_ not t cit
Tabjed: iTirefl éwwgfsgglgemlgéwwf%ﬁ&A&‘E’@ﬁ%ﬁéﬁiﬁirlm H
CD4 celfs. TH -nedi at ed autoi nmune di seases, SUch im
A@ggp&;ﬂ ma%g&ripﬁyﬁm nmmune encephal onyelitis (EAE), thange
X255 1 be MRNAUbL thiRy 3h§é€| ifflrhatory Bfcteit QUPRC DY 164.8
% RS BinieS), 3 - hasé mRAD o 1&% c@Tal OT Y74 4
9 l‘Zl se3] SRds fs IR
2B 77019 791% §ﬁ5’ sedk s, the effect of Tr p‘ 34.1
M0937 7 | Motseeni IR 67 ADBE b‘éllﬁée%h&n N VBPACT=11T .21
13532 ”[‘o,g;en A‘j"%x%l‘gﬁi' du&%n‘“fé!:‘ra‘fy b ‘ﬁ\"‘f\‘b :{JZLY c4-18.2
SOt —h& [ucsu us 4 h n%mdéjé” A C
e DR L Y
_Cupoki neé’w@w g@‘ geg ‘8@37?@354“5%““&“% MBPAC/ ;-1
——ﬁ——%a%ﬁ—r—aﬁpo% 'lo'mff 2838 P it S'eq hat-on—wi-t-h e
; rfegon-ii 1 nfesring .
léf%ﬁg ¥ %535@ grt).: 5 1L m{z)grgﬁusrﬁa]t pﬁiﬂmﬁ pEmet apol 'L
%el i n- <;B’éﬂi‘??‘f‘]‘?‘ fﬂregr 0cy T‘?@FOP"%CQIOWM to TH g
w884 | o Mpring gerwéerﬂst@ppqnm 1L-2 IENg TNE-a 1L 1L %_8163
"L-6 1 L] Mismmscabiiseiane ppaisinass GHTsgs (V5D maH-£13] 31 43
G670 3Gsomplefe¢dsy +4 PA 256 +12 1114 +50* 150 xix 5.6
+3* 138 | Mouse sBNAfoveanly T-lymphocyipagiyationlpretolmy +p4* 191
Msa1336.0+ 2EBul)+2 367 +8 116 +2** 3-HKA 212 +2 2081
141 +6* | Mpusgmacpophageinflgmmatary proteig 3-betp«MEP-DIAA 144 +9*
M35590381 mRNA gomplpte cdy +3 134 +23* 205 +16* 85 l5**9.8
3, 4- DAA | EBmelogous ta §i5P 10923 )OSTEQPONTIN SRECPRSOBO Q| +46* * *
317 +11 | 9BONE STAISDPROBEN: B <MINGRONEPRDCEARLY T TCOR
t r ansge Ny MERQCVER ACTEY AVEINHPROTRINVBMARETED 1| (0.5 -
2. 5nyg/ ml| PHOSPHRERQBEEW ¢ x(SBP-1 p2éde (leALGUM
Msa36283d] i| (OSAIRIE @YSEAH@RO\@TW%T@RQRQT%(NQO m\P-7
(1L-2, [ Méugg clifduratia nophisteneargh mabilitp £@8p p@in or BO MV
MshZ5%0 || KHERY (Y gomilptaedy el ease was nmeasured affer 88h
(I'L-2, || M6 mustwlds2ARSA fdGyudogapreofel fEdleig, cobiNetea) pbr 120h
4895714, |kds.10) using ELISA. The effects of 3.4-DAA &8
nyel i n- §plaioldgousTo seP 10923 :rOSTEOFONTINE PREERAIOR. MBPAC! -
1 1 TCR|{BANEFEALQPROTEINMBDI(KIN@BOMITY) (BARLDAA fpr 5
days. WHE&YMRHEOVTH ACSTWATIONSt PROTEMN(SEECRIETBBPACI - 1 1
ex Vi vo | PHOSPHARBROTESN ppiSEBH) GARYICAMBPAB - 1 1-specific
Msh.20449.0 | OXALATE CRYSTAL GROWTH INHIBITOR PROTEIN). 8.7
Mouse mRNA for granulocyte-macrophage colony
x03019 stimulating factor (GM-CSF). 8.4
Murine gene for interleukin 5 (eosinophil differentiation
x06271 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 cds. 7.6
x14045 Mouse mRNA for T-cell growth factor P40. 7.2
x02732 Mouse gene for interleukin-3 (I1-3). 6.9
ET61010 Mouse lymphocyte mRNA for T-cell receptor beta, partial 6.5
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proliferation. Simlarly, antigen-induced rel ease of

the pro-inflammatory cytokines IFN-g, TNF-a and
wOLRebA7&80 p40 was profoundly suppressed in spl eqoagm®s/001241

from3,4-DAA-treated mce (Fig. 2A), indicating that

34-DAATTs oralty actTve to suppress the generalTonggj
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ag L O OONA ¢l n 67 m I'ndi cat| ng 6.4

§equ rice. s .
Msa, 21730, o_xm bn;ll ARNATARTUN 6.1
B3L00L s Mumnussuﬁis,ﬁ’ya’z log (Exal) mENA, gomplefecds. . 5.8

ul rQteiny (P i
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060, a an e fead 1§ 1°‘R/§i@£¥“5| I

.3278.0 A Mus mysguig RS proteinmBy A
Msh293d {0 cMmﬁcmmwmmmIEprmn antl gen-npresentat érﬁ

EOC20 ni é\ﬂ'efgnusawlu%@rhleeswﬁp@p{f@@aldaéctﬁﬁﬂﬁﬁﬁffx EOL20
B04118 eyspwpletedis class 11 and costimilatory mo| ecubds

const i t |tNusanyscelns Baliyc psiajeglycopateatreeeatsk AYHALupr efyul at e
n98372N- g mRNA, qomplefardticed a dosedependent decrepse 88

MHCI | anfarbéd i irhidages otopseripinpleedde No¥BREWE on i ndliced by
ANB39997 winiuseulespNA elome 15¢ 74900 mad¥A eaquericet hese 5.3

mol ecul esntb@EfairhSehresmesmlywph (dde gNbMIQY Mugf not e
a816848%\A | dingcuiwst cBYA elote 634839 SuinsRiNA saqyerse. 5

concentrations up to 200 nM as assessed bypropi di um

I 0dTHE nfetaboliies Qgen@na&d%AI]DBdlhalﬁlﬁd 3sHpfroLgisinarends a01d (3-HKA), 3-

| FN- g- i nduced MHC cl ass 11 expression in EQC20, c?
Hydgoxypnghranilici @&ldoﬂaIﬁAMmm?qhn&] 14 (A | aads quinolimic. acid (QA)

R. tgcﬁ%?c%t 'Cgﬁ; Oppr lﬁlﬁrinﬁ CI b#@bﬁdq"ot 1630 thed 'hfrpaﬁ&w that that

suppressed expression o Itric oxide
kymyertitazgday 2 MISjn thadctivation of mylehhespd\ﬁﬁc T etlénsplefioaytas isolated from

Bl% %ic@ ?_alyibms é‘%‘ljsug%%g ”lb-r%fﬁ !lllsrlélc\l-e;j’)q%a(%%&i)! sﬁ{%ﬁﬁ% gcllsr g %aytrehg %eptide myelin
bastdPotkis (vab bélﬁﬂie' A’clgﬁlﬂﬁ&@ smﬁmﬁéu #2928 P A d1S1 MBI ®mbination with
prei ncubated wth g hosphoryl ati on of STATlI a

o Fraunsbaes PR, § ek Hido G- HEdonubRid syt ST gDAA. 34
G
DA%\ %]i’lagl‘ge% Hf)er aense%fu?fb"(}c J‘P«%rg V%lﬁl BW?@QY%HA& gI ﬂ_.ﬁ_) and is an orally

act®e goalgound .wifko fe&ﬁﬁxbﬁplvdﬁmhdftﬂdin&mé -nDhﬁmaﬂs) Osgbeeal t ﬁ'&i diovascular
function of autoreactlve THI, the conpound was tested

Dryg, Fgpiieyise dOrastine O L988)s T el aas rlﬂs?cﬁﬁpfla@qn& Fugpresgy of antigen-
spe@}fﬁepPMﬁ‘etPathnp R 1L ﬂd Str%,rf‘s%ﬁrﬁ stH @QHEAEB -HKA and

prot ot ypi cal ani nal er03| s
3 4SDAAn(tFm1 IB)IaSuppnmsmlof TZceTl&Zspb,nsebja $;4 DM wennet dzuetth cytotoxicity

.el [ t I I
bR G R e Sl e DR o8l Thy it pygoimmune
dis®dsey ath hyek %‘@fméﬂtﬁl%‘f{ﬁmmm%%ncéﬂlafoﬁﬁ%ﬁﬁb ‘%EAE? an animal model of .
clinical set treatment was initiated in th

mulipilergscleresis, earet mlsqsh bt alﬁﬁ-r@ﬁcﬁégs(é%h enlly ﬁécrafmgrmr@;mﬂammatory
oythGAG S ARt e P GRS TS T ORRinh A BPAS! S AL 987:1065-71, 2003). Thus,

the effect of Trp metabolites on the cytokine profile of MBPAcl-11 stimulated TCR

transgenic splenocytes was analysed. Both natural Trp metabolites and 3,4-DAA reduced
release of IL-2 and the Tyl cytokines IFN-y and TNF-a from activated CD4 cells.

Conversely, the Ty2 cytokines IL-4 and IL-10 were up-regulated in MBPAcl-11 TCR
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After random zation according to clinical score, mce
were treated twice daily starting at day 15 or 16
w@Rdoen7dssuni zati on by oral gavage. The nmj or i PgT/082006/001241
animals recovered after the initial acute phase. Wile
I -an Sewpe S
O Tl e Sl ofFBh by S0 Bfse P AC 39 HRES both el Trp
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4, oIy esing®IISAs i ndicated. CDI (cunul ative di sease
i ndex) was cal culated as the sum of scores over the

perl od of 60 day or over the period indicated.
* p<Bhosffects pkd4AA Aoy yglingmpecific it ealls g vivgwWere gxasainpd. MBPAcl-

r r
11 SRAESArge SERRNRE U SHETERESEY M DYRHE borts ver
stinftilated Reivh bBRiMﬂ 1 0ex bigo tierewas arsdpijrsststdmcdf MB@MH]HSP@emﬁc T cell
altered by 3,4-DAA, whjch may have opposing effects an

profifigation, Siimilady.santigan-dacpise selease 1o dhe arsiflamapatery ¢ytkiges IFN-y,
TN%% acé/ Zfr/ qb?jﬁlr)%ﬁ}ya rfogl(l:li ysglip}ﬁ%gédsﬁlg%}]—%%c e}}rom 3,4-DAA-treated

mié@N{HigEeDAPS BRiedatihp dha&ed UDAK 8. ordlly asUPPeSH pﬂésspfhe generation of
| FN- g-si.gnal I i ng through enetic ablation of I FN-gR or

antigsptspedific | Agtosgactirvdle beeMosih (AGDr dBMyHAE revealed
doWe%ﬁX& 1} Pﬁﬁl@%&k}&sﬁ%\gf M gf SSI-EQHI cb%ﬂfﬂ g}gééc'uféls n CD11b+

anmat et ar
mohﬁz%rtesQ(SF id @R)J-ablke, 3)2ﬁﬂib)at1pg thiat BHUyD A Aesuppressep a]ner adfivation of antigen-

SEC TR IR E Y
pregé%ﬁw%eléﬁ rﬂ‘i‘e %ﬁggérf' 3R MitdtyRe IMkSleéil hed |deliféryabf costimulatory
0: 79-87, 2004). In addition NOD m ce may be

momce@s sthe@ls th)%tGDﬁﬂu and yCIa8e The acxmefssl@n ¢ﬁ1 MHg class II, and
| | | EN-
cositpRTRatER ORI TRRT St LGBTSRe T ol SHTGhRY Lemypol, 20:20-53

206)Exp Med. 198:153-60, 2003). On

To assess the effect of Trp metabolites on antigen-presentation, EOC20 microglial
cells were used as a model. EOC20 cells express MHC class II and costimulatory molecules
constitutively at low levels which rapidly upregulate 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 pM as assessed by
34
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the other hand, 3, 4-DAA suppresses the rel ease of
nitric oxide and the expression of MHCI I and
weowbiomsBat ory nol ecul es on anti gen presenti ngPCEUER06/001241
(Figure 2E). It is thought that 3,4- DAA in part
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dis&lst 86dex) AasDoafoul A as the sum of scores over the period of 60 day or over the
period indicated. *p<0.05, **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

35



10

15

20

25

30

3,4-DAA therefore represents a synthetic Tip
nmet abolite with unique i munonodul atory properties

w0 p@bTisey suppression of 1L-12/23 and i nhi bi t PORUSH006/001241
signal ling through STAT nol ecules. Tip netabolites and

s i LHELF1 o, 2060, A0t Db Tl ey opar. Fis.

3,4-DMA-supplicades theagrnetanion € IEIN sensasivattd mhyelid:spcifie DAlls (Table 1).
suppresses the expression of MHCI| and costi nul ator .

Morasiveis up 4sDAA ebregetes B N-irsignglbing Muciantigess aﬁr@sa‘enx:[r@és (Fig. 3).

Vehicle 51.9.9 4 34 2 41.1.3, 4- 4 2 .3 24, .
sunain” of 13 Epatfog it eiosy s0Bidn o] TR O Reurealizing
antBodicPMls 6EQD G0N 09én KA. MlicrededNgeneti ablioR 0B BT AT1 leads to
twice daily for 5 days by oral gavage. Splenocytes
muIM@omauyﬁ@am@gm (Wang ¥ ofrefree VoI 4red 3 - \Ehl 6299-14, 2002)
- it § | : :
proBIE R 10 P AR Al BBk Co Ly b, (RALTEAACY Py Med. 199:25-34,
2008l had STW Rsddfichmt ick déweigpniornienele EAR tiemchildiype mice (Bettelli e

al priit Mol QOGO STEcHAS R on NCITAIaice ey e clredisposed. 1o
aut%gﬁy g{i@g)e \%e C%Eegfn(i)ri S ﬁ@ﬁﬁNﬁB@ ng‘i‘m[yaﬁ@(g h($PATI, which leads to

age 1-11 TCR transgenic
impireé induotian pEdry cambolsml@relvaynnlet. al(, Halbxgallddt 198r158t60, 2003). On

al.,, Pro | Acad Sd USA 92: 354-8,. 1995 .
the tiok CPUL M DAL SRS SesT Erioise ok §iiti RS AP, T opggssion of MEICIT
andﬁ/%dgﬁﬁﬁ@it&yvxﬁ&%aﬁ@s%@x&s?ge%r&s!éﬁm% t‘édlﬁsit (]ggglﬁaé 2@5).@?4%?@& that 3,4-

dicine at Stanford University and the Commttee o .
DAsn iinrglart Resgpasties Hha requinemiont o€ Tap toptabplista |t fsoppriess hengeneration of

Fr anci , kn.accqardance with. the Nat.ional..l j+t .
autege B ) st AP TAL AT Sudishioh ot pRige TP b8l The high
micibinBRk idBses TS, ADAA fugell xthe antirkd as3hyd dre awdlldachisied in vivo. Using

3- hydr oxykynurenic acid were purchased from

Si ,
gas\hirematogiaphyrBipatinttate phasgadeively I/ hsiee ot H'é/g gﬁ%}ﬁlg/kg/d and

1440141550y PS50 0 50, B0 g v

aftet ofAintABQKRASQRMNGA 2BEQE liDhMOnB6\Charg dPP, HFasd Ddg Anal. 10:135-
GHPDKF SE D NO. 37 t hesi d

8, S0 AL St P I e ngode! T VDo g WM at 550

mgﬁii'gf’dﬁlivoih%Yde”ﬁfdh%YG@ruMW|60Griﬁ Sy iy huRBss P2hwh e84l DY rrerioscler

gh-performance |iquid chromatography (HPLC). Am no
Thrapibd aseqlielngbs1T@eBe confirmed by am no acid anal ysis

Spggg]g Sss’r?ﬁgﬁ/% g@? Cﬁ’lg)&ihgsﬂﬂ%t p.’»lfi-btAXA oJupraegs%s P&Rt a.\c?’l%at\f@is of myelin
specific Tyl cells in vitro, it was found that the frequency of activated T cells was decreased
in EAE-induced mice with EAE 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-a 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 total
inflammatory foci in CNS tissue from mice treated with 3,4-DAA compared to vehicle-

treated mice (Fig. 3D). To evaluate whether activation of CNS antigen presenting cells was
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M croglia and macrophages. Mcroglial ECC 20 cells,
derived from C3H HeJ CH 2k mice using a non-viral
WO powoTeEB0 zat i on procedure (Wal ker et al, J  PCT/US2006/001241
Neur oi nmunol . 63: 163-74, 1995), were obtained fromthe
c p u
sup@'@ged %&Xhé dg%af tssu(gfe I@%eh%@g%b%&ﬁ{%aﬁg PQ%{eexgéﬂfP@nts were
conﬁlycrted/aAe shd\@ﬁ/ooﬁwﬁgl)refébﬁt athexeaisf steoap LexpfdsEith cfnllHD Wass II, CDA40,

/ di ndi ti one Al C.nou bo mar [ ow
CDRY, ¢ RGOSR piraagymal belRUD SuCop e apOpRolRgY Hosyinal cords of
SJ/ME@%thaEA@ HRated ‘%ﬁt\%ﬁlcflé P edritBist Y aﬂhfﬁlslt%gl@{e(vg\be&l fi€ated with
describ previ ously (Youssef ét al Nat ur e

3 4@%7 Sexgzbssmmoqf) these| meleyulm cxsograstacaﬂefr tedvsed. CMargpvepy RT-PCR

uor es enc ctivated S Al Rr i ar

PP s T oB Rt (sl B VR T AL R and 111223
p40hRI¥@sde8An fspal Bdls BE afines ZdatBd aittes 4LAA: i%nﬁﬁdhcatmg the

injection wth 1Im of 3% (wv)_ thi oglycolla
supprsssor 9ift antigen wiresentingl cellsa o rekeso megharism tiReffe immunosuppressive
effeﬁés f§az[_ th FN-gamma (100 U nm-1) or treated with

one. PEC were 98% (wWv) CD |b+ by FACS
anad Y PHAA 3thérdPH treprbilNt a SsyhtHafiéd (Hpgi mgabolite with unique
Phar maceut i cal s, .Pty. Ltd.) was, brou into

MIBYROFRMBHAOTY] ORGSR RSBGPS @WW théﬁr W%%@ld(lﬂélbém of signalling
s
oI SIS 6y 0 00 o

thusineprEgems d movel. ¢laghuof idougsoforethpetréatmantabf élf;ﬂanadmﬂaé autoimmune
encephal onyelitis. EAE was induced in SJL/J mce by

dise@§¥5cut aneous i mmuni zation with 100 ng of PLP p i 39-1

Tablel: MDA A bﬁﬁ’pl‘eE’seg Pl EssfonCiM HIC IR At \c8 SimGfaitdby molecules on
contai ni ng 4 -1 of heat-killed Mycobacterium
t uber cul osi s H37Ra (Di feenacxies imviyo es). M ce were
exanmi ned daily for clini cal si gns of EAE and scor ed as

follows: 0, rRe—paraty
hi ndl i b weakness—3

and forelinb par al %/s ; nor | bd r dea FI ow
cytometry. | I '3ent %t ai ni § Q“éne as
descri bed. Al 1 on f 7 48 r~a| I2 wer e

washed wi th FACS buffer (PBS cont ai ni ng 0.1% ( g,ﬁ]z
MBPadileirh TR ransgenysios/ wrerosytedndthp 4rRddb é&@m g§/@) or vehicle
alomn@a-GMG €. CRNBViEDBRlyrfon b cdhpmby omh gatagdySKledaspites Zvd@nalyzed by
flowhatdvhetge nyalfiey afOgivem atpedcehCof pokitive lcelipnf she@Dild” monocyte

- poplatidhN M4t afeCreprseitbiesof foolsdr Pldhooytes Gonj didiffezeht animals in each

gro ﬁ%nocl onal antibodies (rat anti-nouse Mac- 1/CD Hb- PE
/70, 1g&b), nouse anti-nouse VMHC cl ass |1
(1-Ak)-FITC (10-3.6, 1g&b), hanmster anti-nouse
CD40- FI TC ( Aivble 3, Prhgmseqmeamstbr scamigiantisaitve REWO- FI TC

gﬁtG |- El %ﬁi"}'ﬂfh %ﬂ)‘énce {gt ¥ ti- m)us %_D‘ gcgi\ffl_‘%%q(xgcé c5’-$’962a) ' S]i:\;Qo 11)

T e purcirased from

?ﬁggar ¥ dtoeBerideckgrennd 1 uof escenfervasTevmhuater by 8

cnrtd & 1 Y E0E Gl LS L fY, cortesponding, | SOLYARCFRUIRL | o
[1-12p35 | CCAAGGTCAGCGTTCC 3 | GITTGGTCCCGTGTGAT 10
IL-12/23

p40 GACGTTTATGTTGTAGAGGTG 4 | eTCTCGCCTCCTTTGT 1
IL-23pl9 | AATGTGCCCCGTATCC 5 | GGAGGTGTGAAGTTGCT 12
TNF-o, | CCTTGTCTACTGCTAACCGACTCCT | 6 | AGTTGGTCCCCCTTCTCCA 13
iNOS GACGGCAAACATGACT 7 | CCACTCGTACTTGGGAT 14
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anti bodi es (PharM ngen). After incubation, cells were
washed twice with FACS buffer and anal yzed by FACScan

wa@giong7638d | Quest software (Becton Di cki nson). MOF/US®DE/001241
cycl e analysis spl enocytes were washed and st ai ned

Ma‘MrH] M‘g}g@@ | TC (Pharmingen). After fixing the

oice-cold ethanol cells were stained
Wi tJlezpfaﬁpl dletnadel BHL/Henicd Gveagé mpuychiasedPBEmC thet Ficksongl dfd@atory (Bar

A for in., T- | proliferatipn,a
Haig ot Sy o8 8 HBR A e o EERTPERREC fiste OPGURA AT C. Janeway
Jr. (HRBAEE Nl hP}%@J&PQc&PS& e 92 B5gt !@95‘3"\%?6 bﬂﬁ{crossed into the
speci fic encephalitogenic peptide (PLP 151) used

B10.BE. tahkgriovmdi 2 aninesl nootodls weeo ﬁplamavhby rﬁh%De‘a;@nn Af Comparatlve

VSRR SR P PR DS SPRGLE b gy o

Calefoiti£ePin Bianeilc®fin dccdrdantewith G Natidnal Mistithites Gf Healtl guidelines.
medi um consi sted of RPM 1640 suppl emented w_ t

th
L- gRestegmisn L icalini/poid sGumalim paidnsabdroxyranfhrpulic acid and 3-hydroxy-
kynrtﬁr %i RN LA ﬁltghc%%d (atgérgssnélglall\ﬂyhe REQBlaht g ZYOQTdUIL -6 were

St ept 2-1mer cap oeth
obtifed | fom 1]@r0501M;e ar?sdﬂf D% (why) syBfesizop| andcpiovidedndy Angiogen

LNC from SJL/J nice were incubated for 72 h where
Phegmpeauieals b epagtides MAP 361 A GeSOR TRREHG) (FBQ I NO:36)

B SRE SRy B, IR 7kl o i

synﬂmaizgns(modeBB@@" il laGiery Hyrstemdsydl ®floagh@setimdycadopnyl chemlstry, and

| t d ] th th I
pufiegh B BlelnaesReass, Jents ipaRr g LD, Apyi g geauences were

corfRRALY B ;ysamlﬁH %fd“ﬁ{a@fﬁssaﬂ@ﬁﬁsscﬁel:@&fcsﬁy Athethfrfte o€ I’éhch peptide was
times for nmeasurenents of cytokine levels: 48 h f

greatarmaaﬁd% L12/ 23 p40 and IL-6, 72 h for IFN-g and

TNF@F C&fg c% ﬁ{" N Jgggf%agésj‘ lehc?@la; Ed&O %ﬁso Iﬁkﬂfecf dﬁgﬁl &3H/HeJ CH-

2k infiod! E@ﬁ@ 2] ef[tin-‘ageﬁ almrﬁd&l;dlﬁﬁtlom pfdfi:ecﬂm'e (l’WiﬂketO er ebpdnblemrgimmunol.
cyt oki nes_according t nanu act.urer' rot qcal s

63:{74- TR GvEPTIIA e PhArRRHGErYPe S CALFEAR (AFCC) and

wefe %0 ity ﬁg‘f%{/l\%l\/? ﬁfégig s%ﬁg?l ?Wﬁ’ﬁ BV 50d115m115@fhﬁ%§e' ‘PO‘% (v/v) fetal.

d sterile PBS "Tota
calf scoumBCERENECDO% (viv3 suedlin cmndmoocd) by LAADMAIG mouset lmnesnarrow cells

A I AR By

129S%J¢Ewﬁhwaﬁaes@ﬂb5@bmu YOuSRS i 8N, FhmPe 420:79-8af 2002). Primary
total RNA was converted to cDNA using Superscript_ |1

migpglive were RSVercP1 Tharkyc iﬂilpnemce( potivatadogeth sottig £pAES). Primary

ma%gﬁh{g%é &;f)c'frgc eaﬁ3 ap?c?age & lﬁNﬁ‘P 'h%rvg&& f&%l@ﬁﬁ%‘f&e 24 h after
intlap&osdae ! ﬁgedtiﬂ)ﬁrvﬁ&i 1 it oF 8% (Wv)ghk@/ﬁ‘bﬂa@ PlRO@\h:ee cultured with media

D agnosti cs, | ndianapol.is and detection of

alopg e h,bt}nelsvmf@dewﬁhllmcgaag%ilooﬂéanbh Pefreated with media alone.
i f |
PRI U DI PAGS a8 o 047C ror 15 s, 56°C

for320044 FabkEehon 41BA<A (Aﬁglﬁ:gémPhalﬁlaseutmw Pey. CL’cﬂd rwas brought
1nt§ Osu%pen21o%0t11|1 nsovéﬁusin carboxymethylcellulose (Na-CMC, 0.5%). 3,4-DAA was
administered orally in 0.5 ml Na-CMC twice daily using 20-mm feeding needles (Popper

and Sons Inc.).
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anplified fromall sanples as a housekeeping gene to
normal i ze expression. A control (no reverse

W e@esTEsBpt i on) was i ncluded for each prinmer SBCT/US2006/001241
control for DNA contam nation. Melting curves

confi JARG, Bﬁ%eﬁﬂzle%tapﬂﬁtlo?@?ﬁc&_c%%ﬁggﬁygéﬁ 'O%QE wadlinduced in SIL/J

quantification, a tenfo uti
miemhy evhoutaneelist intatnizAbiNA witls 100 ok wd @0LPi pl 38@atdl emalsifiedrin complete

i clLivi i .activit S .assesge he . :
Froitg el ialt Py BPBRGEe) Pt B fea g BN brbaerym tuberculosis
H3BRQSDQG@) Ehpsraneies). Mcelwer-eklmindd@Rily f&dliafdalsigns of EAE and scored

condi tioned supernatant was incubated with an equal _

dmuim@b paralysis;

as {dlonvee 0.0n0 paralysis; |.dagperfttaid tonealnhinglimboveakpesand,

. diz am I hy chloride and 2.5%
4 1@&1@92@@ tﬁggllrlrrlﬁh %ﬁaﬁggsb Fﬁ%{r}rguen%a({}lﬁi? é&) The absorbance
was Fimasereterat  SatintunoliNadéRnistaitiag vas Diddy aer de3ribed. After
. .Jo contral for t he cel

. as a andar d cel | er | |'s
incBpfor ol Mo G R BEstec Vgh dTACS NoR GBS | Sopaiing 0.1% (wiv)
sodiuRILRReHd 286 (U/\?){F@S? a8 Lﬁraﬁq Wi?e%ﬁi—ﬁ'b{l ¢6 I-anonoclonal

Western bl ot anal yses. crogli al s were lyse
antghody drlone R e PharMipgé) dor tdntimiahd ig t@ ®lovly nvin-specific binding to Fe

re BB AR P Rahadied FRERbRR S ERERBRR e e 11110

PE((Mg7®)IgGLY)S aicSe Weti-toasdiREH(E @ladx ISPA L) FECNg0 LYY, ﬁg@zb), hamster
(Cell Signaling Technology) with 40 nmM DTT. Products

antiogi0ese GH0HIAE GIMANde feMphamsist engrmeuse (GDYBETFAGES-10A1, TeG),

;. S 0 PV I . N
w JRboCtEg R olded oYU aprpes i d9RK i.cose-,
anti-QR25HFIACK enddf anti-CIDOBPETr oemn tmigesat ufrenwiPhirMingen. Background
Tris-buffered saline (TBS) containing. 0.1% (v/y) .
fluqiRERERCD Ve §valutedy ) SHraming aBe e Stk CoiFs pndike hispfgpe control
antiBbdIBIPRANHeehY0 ARENincIMRRA, s WaRERNARGBWEE Sith FACS buffer and
hybri di zed overnight at 4 °C wth anti-phospho- STATI a

anadyredhydjA G caantsingoBie ipirst Sfiamaa BediadDick@sbh). Soynell eywde analysis

Technol ogy. 1nc iJuted .1:1.0 ' 0.1% (v/y .
sPIEaRS o0 B b ot AR P S gl Y Rer fxing the
celBr Witk 90%ice ¥ old@thdrlol Selly WER R ind WRh PeIliBhODEiRNG0 $/m]) in PBS |

Inc,) for _visualization of the bands. Menbranes were

cortaipg 98 Wl RNase iA forAPminSTAT- | a as a control to

verif yn %?ﬁ}er&fagtlt Ssisgr.sl. %‘?)ﬁjénggytefgél}qﬂ&f%&é %éllsnhﬁ{l é} %re isolated

at a rel‘ati*ve nol ecul’ar "nass’ o
frotd micepaith @lAdayd éuiarsd hevitpedithrtteespeeifie epe¢ghalimgenit tpeptide (PLP

0 col.d PBS. Brains and spinal cords e fixed.in
Plﬁ%lﬂ\)r yepd 3% e SHRINEHO] 6T Hil Rt ArCorriax _@Pﬁ.ﬁ"e comtrol) or
ovatbthinO RS MBVE c%hﬁ’%lg.re ettt G/e%aréﬁﬁﬁr@&yfn' @6%'%11 qg%fd'ﬁtre plates at a

Sel ected brain, t €10| c an unmbar spi nal cor
corgentratmms ofver e tawed Ul edllbynlah Exbmenmedivhi rdesisttd (thBPMI 1640

treat ment . stat of the imal.. Statistigal .analysis. . .

b EEL B L), e B, et i
aci8€ @. BsmM ipghiicillif IoveU REL e Setei@icih (0. 1 4h© WiS MR $nercaptoethanol (5
. exam ned bé usi ng a one-way nul tl‘gl e-range_anal ysis of
timee g an 0% IOV Sntcriogyies pna Latpar SHd] oyics,Betgeincubated
f0r0f2 R %egeagscu‘fﬂisés from MBPAc-1-11 Tg mice were incubated for 48 h. Cultures
were then pulsed for 18 h with 1 uCi per well of [*H]thymidine before harvesting.

Cytokine analysis. Supernatants from splenocytes and LNC cultured in parallel 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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consi dered significant. Those skilled in the art wll

appreciate that the invention described herein is
waumeeptssbl e to variati ons and nodificati ons op¢IEUS100&001241

those specifically described. It is to be understood

t { ratt o

12 R0 RS AL K 2 HACL ARSI b, BHS TN R A S Bt Coolaine
level eme détemtivedby usingppRifid @ymerithkedipaAOSIbET a5 chLISA) kits

f:rg i ndi cat ed |n this speC|f|cat|on i ndi vi dual |
for the | costesRRNding SHAkiags ageRrding) top Shepmenbfagheer st préatfgﬁo{améanﬂ-mouse
OP EIN‘KH% Plflarﬁ/ﬁh& ?t eps or features. Bl BLI OGRAPHY

ettelll E et at, J Exp Med 200, 79-87 (Jul 5, 2004).

Br oﬂé«ia’guﬁﬁztavveaJPCRNatMrce 828, sﬁﬁﬁﬁcﬁd (609916)'3 Bfter/\nimmunization and

perBised satoal b g sy segril s ot fA ory ST (SRAS @ microgtial

celll&ltu%%awﬁs s81af3d Jusinsahé Absolkely RNA?Mmj! mfgﬂtrﬁtﬁgéf%% accordlng to the
15-22 (2001) G ohmann U. et al, 198, 1

maiufa¢tuier's pEBAY] indhurdieg @toon-ptplumﬁ DNBailgestloﬂ step. R pg of total RNA was

Jane , N T [ | t t | . .
conFi VA i Sudsstgpet ToRbEstll) RAFGY Sifiseiptosy, Gavitrogen
Carlsbdd 8CAJ 9950irst-5iddrid IDNAMyreHedis HThe EDNBEPRANet was used for real-time

Cardi ovascul ar Drug Revi ews 16, 288-299. (1998). |zawa

quaAtltatlgg AR wing Fhigharead ﬂ\prmgzlngy%er J(LightCyeleriy k Roche Diagnostics,

R S O e BPly Rt ReBY (. e s a

hstédéﬁl S&shL. "253184 (rﬂaambhﬁé’aﬂi}bﬁ)ccheaVem rH5ALC, fow 860 E,V\ﬁ(} kycles of 94°C
McDevi t t I\/Ed 185, 583-99 S;Feb

forllging) 56°F) ggrt?é)ns ](‘Z C @rt& £6°C {grsknpyuad 405K for 30 s. p-actin was
%ﬁé@ﬁ&%&ﬂff I#Q & oug&ﬁpﬂ?’goééﬁ%%% glliy ?éggﬁon. A control (no

hase and ex race Slgna regu
revitise am@sc2iption) tves fncppled Q‘er e&chqfnmercsreogi cailtral fotDNA eontamination.

Meﬁiir{g;ug;v%lquﬁ)g ﬁﬁg{;{)@fﬂﬁwﬁ | ﬁ?]g%?%lpp]eﬁeéﬂc Fgr quantification, a tenfold

dilftfonaRtit st doncBiataana oK W&I 1n@1§ded11%@§017 RatzP3)
Schwarcz R, Curr Opin Pharmacol 4, 12-7 (Feb, 2004).

St ezmmcnwzy SN @eti G5 w2 1®S®S€¢00'4)h68€}en€$ﬂmﬁﬁab[ as previously

despﬂﬁqm % 6%19653%7%@}1 20&’@ Wét % é@\)\nggwﬁﬁ conditioned
supelia@s , Wi 1n&fb&&w with &n"@c}iﬁﬂlﬁdﬁum%f Mﬂb‘%? lﬁhg‘e”nt)g&dn@dlmng 1%

cell lines differing in constitutive and

sulphenidpmides A-1§angrthhethrienrdiaraine difsidroshiosidgand ¢.5% H3PO4 for 5 min
at 106! t\éintp fature. The absorbance was measured at 546 nm. NaNO2 diluted in DMEM

served as a standard. To control for cell number, the cells were stained with crystal violet.

iNOS activity is expressed as nitrite accumulated in 48 hr/10° cells.

Western blot analyses. Microglial cells were lysed in protein extraction buffer
containing 20 mg ml-1 aprotinin, 20 mg mi-1 leupeptin, 1.6 mM Pefablock SC (Roche), 10
mM NaF, 1 mM Na3VO4 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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for naive and nenory CD4+ and CD8+ T cells. J

Neur oi nmunol 63, 163-74 (1995) Wang J., Schrei ber
wR®s/07638mpbel | |. L., Proc Natl Acad Sci U S APQBUS2006/001241

16209-14 (Dec 10, 2002). Youssef, S. et al. The

anti% gt‘lf’égls é%ﬂgﬁﬁ%‘%&ﬂﬂ& gapg{) ST YA i B8! 079! B5vP Tween 20

rever ses si's 1n ¢tentral nervo
and Y6 (w/v) BSA0 I Theunenbihsaasae tidat proeesdiyy E8L&us protocol (Amersham
) 002) T IS CLAIMED | S 1. t hod of . . .
Biofig ek elgeh 40 wgu&bmﬂ%vﬁhﬁ Sieds %ﬂga@% vierprEcRTeled With goti- anti-
STA{e'? f1 RO ACRHRG] t%'\)%ﬂg% @;gﬁl ﬁyoﬁaru? {da88 t QTﬁ"F dﬁ’olgaimhlg?ﬁed at a relative

ective anount nor e ted
molémlmtmaﬂsaﬁ%ﬂd)abolltes or derlvatlves thereof. 2. The

met hod rdin 5 wh S| .
ariogadiang Aecsheto s et PR TIE0 T ko ) SRl BRS. Brains and
spuﬁ[‘ €015 WERE GixkdD5? BB Livrl arhfoYRAIABRATR 7t HIAUS® M Paraffin, Sections

derivatives thereof is perforned for a time and under
Werc (Btmetdl wﬁh hstmatmﬁylemnd epsitk Selegtefttinaine thormmwhaé spinal cord

sectipns we u nse rrbeflnqg& tﬂe "E]r% ' Jc ug 8f e%ﬁ[ﬁal

tﬁo \%5?8"6[]1 %\ te or erlva
UPrSgidtRLE sndlysis. CWaﬂk hﬂ&eplféﬁéiﬂéd: tab Qﬁean4 andl' h:.e: rﬁEbeD ctlinical scores,
according to Cains 3, wherein sai d met hod

signiicance dgbvesneaach (vei gmnﬁewmeanp d tynesing ﬁ.%ﬁ-W%PB#mle-range

I n
b UETUIRET o4 GGV 1 RBA0 SAyEL AN BT 005 s
contid&edspinificadt. t r ypt ophan netabolite or derivative

thereof is a conpound of forrmula (1): wherein Xis
selected from N and CR6; represents a single or double

bonﬂlosglsldlﬁadsﬁ{ Qﬁé %ﬁ e Cofgrecﬁﬂee 4nal ¢l invehtiorCdeékribed herein is

al koxy, hal o, alkyl; R2 is selected
susdeptibieHp \@i}aﬂoml dagll modiﬁpat(cms ZDﬂmmkmyl;hoh\aB}@lemallme@m@ed It is to

be Bﬂ(éqtq;tggé tﬁ%t &%g{gvgrrll y&pt Ug]g aﬁlo S%!ﬁtia 11@%3' J |m06_}cat10ns The
mv%{oﬁ ag%ien%dép %I_IQ)? 8‘% BepsS f§zﬁﬁ1%§t &8 dsﬁmnﬂan@lzbﬂlﬁ)@ﬁﬂfdé' veferred to

4 "al koxy,
or indichied 3 kide E}&H&lﬁdaﬁﬁm GhdidulaRy lor c&l}d;ctl@ély4 amd kmyxgnd :ltihbmnbmations
CO2H, CO2C1-4 al k NH2 and NHR12 ; R6 is selected
of oy d¥oiqr e Hf SRIRS epseﬂfe@ﬁaem 4 al koxy; R7, R8, R9 and
R10 are each |ndependently H and Cl-4 al kyI or R7 and
R8 together forman oxo group or R7 and RO form a
bond; BIBLIOGRAPHY
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R11 is selected from CH(CO2H) NH2, CH(CO2C1-4
al kyl )NH2, C(O) CO2H, C(O CX2Cl-4 al kyl, C(OH CO2H,
weaenressal kyl , C(O) NH2, C(O NHR13 , CH2NH2, CreNBDo6001241
al kyl and CH2N(Cl-4 al kyl)2; R12 is selected fromH,
| )
st e o8 st Pl ol i ik B3 3R 0.

Peasson sl 1.1 vireBwik WdeI}bvﬁle(DnﬁEkymdﬂssJ mmal(mnn %),
or nore, Cl-4 alk OH, Cl-4 al koxy
PlafipnegL, THiALoK \KESCHRISER. . Ricbgrard A(Nellen M IgofEmegt of profein

km%%&ﬁ@f&h it ‘Eé&@ﬁiﬁl&g ﬁlggal%gdl?eﬁlknmg Qef Nihe as‘uﬂ}?ressmn of microglial

tryto e s chosen from
1nd1?pelh}jednmcy¢o§1dm sprhase &xpoks{iGr biKA-[3,8-diyethoxycanmtahmogili-dnittoanilic acid
agi i col.ini 'd or quinolinic acid
(tmf]%% ?OCh‘f’WeWﬁ’EWﬁf)‘d 6gf f?aég Oo@éggﬁ dains 1-4, wherein
Sclipirék RD@uHﬁ@pm%rhzwathqF%mbmj ite or derivative
thereof is a compound of formula (1'1): wherein each of
Stemagnh-, FSQleﬂgeii(lﬁalé%éd@@lQ‘l)y sel ected froma hydrogen
! r I d R4 are each
Steﬁn%mo]ge‘(}%aé%lﬁs%g? f%/ge fdrm not her chem cal bond,

Stemmmsfamdmmagmzy (Qeﬂlect ed froma hydroxy! gr oup,

Wagl?egﬁ l o E}a%‘i\%?d{ aoo V@CS:L gzl gwef)o gxgeélgthc{]j@ocigouse mlcroghal cell

lln&ﬂg Ih b BYnTRMivR ean‘ﬂ‘ﬁﬂfé%fcﬁldgattﬂﬁﬁ-ﬁﬁlﬁlﬁlbtl@ alfltigeﬁlp?e dehBfl activities

an 1nteger froml
for asive ladd npntayy OLand, CD&JeT@ﬂH:S sfd\’aﬂr@mngi 6&1;168574 (1995)

Wi 5o S, Ty 7R ) el bR LTI gt e 10,

200(%:@, in the 2-position. 10. The met hod accor di ng to
aim7, wherein at |east one of Rl and R2 is

Youspek, &g ehalaThenMG-Corh gednstasp balitoss aipwgstﬂm car%mﬁﬁeie Th2 bias and
7
o Ry 5Pl oAt Kok S aRe stk Ry 21 ¢ o0

together forma chem cal bond. 13. The rret hod
according to Caim1ll, wherein said chemcal bond is
an unsaturated bond in the formof an E or Z geonetric
i somer. 14. The nethod according to Claim7, wherein n
is 1 or 2; each Xis the sane or different and is

sel ected from hal ogen, Cl1-C4 al kyl or Cl1-C al koxy. 15.
The nethod according to Claim 14, wherein X is

sel ected from hal ogen and -Cl-C4 al koxy. 16. The nethod
according to Claim15, wherein nis 2 and both X are
sel ected from C1-
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C4 al koxy 17. The nethod according to Cl aim 16,
wherein both X are nethoxy. 18. The nethod of any one
w@booclaisees 1-4, wherein said | DO nedi at ed trypP@pisans/001241
nmet abolite or derivative thereof is a conpound chosen
}%qurbg“mﬁ {.2-met hyl phenyl) - | - oxo-
propeny fanlno]ben20|c aci d;
1. 2- [ A3methodeshdbwheegilatidg- @yxb- C%llpflmp&dmih@ dmi axejdnenaloisail method
cid,
COTBRIIYRE: (4- et hyl phenyl ) - | - oxo- 2- pr openyl ] ani no] benzoi ¢
aci gimidiskdrdip(8- s%icmﬂaﬁﬂﬁeﬂyén) &ffective amount of one or more IDO-mediated
| - oxo- 2- propenyl ] am no] benzoi ¢ aci d;
tryptopia@-ni}atmlites qulvleriyatives thexenf2- pr openyl ] ami no] benzoi c
aci d;
2-[[3-(4-ethyl phenyl) -1 -oxo-2-propenyl ] am no] benzoi c
2. aci the Arefod- 4cdofdliPd PRRMY1,) wherein said- admmlstermg to said mammal an
1- oxo- 2- propenyl ] am no benzoi ¢ aci d; 2-[
effectize gmgpy qu loag @r yorg ID g@edzatgql grg@tﬁphe]ngﬁﬁtﬁbqlggﬁgrdie@vatwes thereof
PF@M I
is p%%oﬁgeftﬁté n[éig}nge %Igclf %H%; g? _J{l‘%_sﬁsf/fg?fégi)’g %RI%F%Y kil response to a T2
celllregpoms@- pr openyl ] am no] benzoi ¢ aci d;
2-[[3-(3-hydroxypheny|)-I-oxo-2-propeny|]an1no]benzoic
acid; 2-[[3-(4-
3. hy dTﬁ&m%ayd&oﬂdn%&e Claith 2PERY P D RLRBBERI 6t ®filvative thereof up-
2-[[3-(2-chloroplienyl)-I-oxo-2-
regplatas dinid Iclywrineqirbductione  aci d;
2-[[3-(3-chlorophenyl)-l-oxo-2-propeny|]an1no]benzoic
aci d;
4, 2- [ﬁ“ﬁe (ﬂi'eﬂlbliora@@ﬂ&l | o | €@ ZSPTWH&&W Jsaid nndthed z@dwn-regulates
aci d; Zﬂlﬁ &3 quorophenyI )-1-0
autgurpp@tpfe il 1% ﬁ]@ﬂé@ﬁgg}, whighi fﬁ;tmmmune Tul cell is directed to a myelin
fsh [ 3- (3-fluorophenyl) -1 -oxo-2-propenyl ] an no] benzoi ¢
Pl

2-[[3-(4-fluorophenyl)-1-oxo-2- propenyl]anino]benzoic

EE TR 3 R e M-

me@a'BQﬁ’f%W %ﬁﬁt%k@%@& & c@iﬁbgund of formula (If _ _
2-1[3-(4-bronophenyl)-1I-o0xo-2-propenyl]am no] benzoi c
aci d;
2- [[3 (2, 3- dlnethoxyphenyéa-l-oxo 2- propenyl ] am no] ben
zoi ¢ acid; 2-[[3-(3,4- dipethoxyphenyl)-
1- oxo- 2- propenyl]an1no]be zoi c aC|d
2-[[3-(2, 4-dimeth 1- -B%o0- 2- propenyl ]
am no] benzoi ¢ aci d; 73-di met hyl phenyl) -
1- oxo-2- propenyl ] ami ]benz ic acid; (@)
2-[[3-(3, 4-di net hyl ph yI);L;oxo 2- propenyl ] am no] benz
oi ¢ aci d;
2-[[3-(2, 4- dlneth§ﬁphenyl§-l-oxo 2- propenyl ] am no] benz
oic acid; 2-[[3-(2, 3-
hdlethoxyphenyl)-l-oxo 2- propenyl ] am no] benzoi ¢ aci d;
WHZHT 3- (3, 4- di et hoxyphenyl ) - | - oxo- 2-
XlﬁiéélQ&EWfr])ﬂﬂNﬁﬁ& bwizoi ¢ acid; o
2-[[3-(2,4 dlethoxyphenyl -I-oxo-2-propeny|]a|nlno]ben
-——znitgpresents:a single or double bond;

R Gllph PSR B Dl R aPERI bR e

R? 1s @exlecté’d }ffoﬁ’péhy(]ll].4 akyll 0I],b€nzalkoxydiath, or R! and R? together form an

oxyphenyl ) -1 oxo-

optmhzs ﬁw %41&%%6? B biRSaci d;

R® & Je[e%feﬁ?f] %?Jgaﬂ'kg BIN10 - 119 uRd halo;
propenyl | am no[benzdi ¢ aci
2-[[3-(3, 4- dlethylphenyl)-l-ﬂﬁo 2- propenyl ] am no] benzo
ic acid;
2-[[3-(2,4-diethy|phenyl)-l-oxo-2-propeny|]anino]benzo
ic acid; 2-[[3-(2, 3-
dlpropylphenyl)-l-oxo 2 propenyl]an1no]ben20|c aci d;
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pr openyl ] am no] benzoi ¢ aci d;
2-[[3-(2, 4-di propyl phenyl ) -1-o0xo0-2-propenyl ] am no] benz
W@R®s/0A58M,; PCT/US2006/001241
2-[[3-(2-metlioxy-3-net hyl phenyl) -1 -oxo- 2- propenyl ] am
R OdeRRRAG i BE (], alks 2 ke
et h%xy- 4- et gl"lp%g{rﬁk/}ll5 )4g1 Iﬁ(-e %};(16951-’ S%‘é%%ﬁ’?f’]cz?rﬁ}l ﬁ(%%zgﬁ'é%llkgl and
Raci /" 2-[[ 3-(2- net hoxy- 3-
phenyl ) -1 -o0xo0- 2- propenyl ] am no] benzoi ¢ aci d;
t hoxy- 4- net hyl phenyl ) -1 oxo- 2-propenyl ]
enzoi c.acid; 2-[[3-(2-nmethoxy-3-chl orophenyl)-I
- 0x0/2\ propendyl]am no] benzoi c aci d;
2- [A°3- (R¥Met hoxy- 4- chl or ophenyl ) -1 - oxo- 2-

5 I o { ¢~ aci;d.
R T R oy Ol SRS iy P NEIR
R® izs] detmtedifmrﬁﬂiﬁ @y alkyl, r(1)|H and %1_4 alllcoxyl; ,
- -(2- -4- - - -2-
R7,p‘$~% I[})%ﬁgpﬁ] lgﬁltaff‘g%(%gﬁg Rg?lé%}%]d;eﬁyanzi C1.4oa)1(1?y1 or R” and R® together form an
5 ok B7 P AVERCE r oxyphenyl ) -1 - oxo-2- propenyl]
Oﬁ:ﬁ%ﬁbkg]oggngg(?g g(%:fl ;562“-31[’ [ 3- (3- met hoxy- 4- hydr oxyphenyl ) -
R 1isogdde@ed ;frcmp @iﬁdq%‘l)Nﬂzb Q”I‘K@O}Caﬁiiadi}’l)NHz, C(O)COzH, C(O)COzcl.a,

alk%l;, %ép@f«fgﬁnﬁmﬁmg RIS COINER®, CHNEL, CHANHC, 4 alkyl and

CH2N[ ¢ 3rAiid1)yyet hoxy- 4- hydr oxyphenyl ) - | - oxo- 2- propenyl ]
,anm noj] benzoi ¢ aci -trinmet hyl enephenyl ) -
2

s gslercted frpmdppyd #@ﬂ%ﬁ%g@ﬁ;nfac i d;
R 1 DB SRR bl SRR e e

is obtiomtl}y.?subpﬁtumdwlyikﬂ aréﬂ (51&}15%[1@9% §1k3|319 O#, (andikoxy, CO,H, CO,C 4 alkyl,
2~[].3- 4- et hyl enedj oxyphenyl ) -1 ~oxo- 2-

halﬁvr}g‘[ﬂéﬂéﬁ?aﬁl ]aﬁgﬁ\i&l-@al ¥Wd. 19. The nethod of any one
of Clains 1-4, wherein said | DO nedi ated tryptophan

netabolite or derivative thereof is
6. 2- [ TBe (Btheddicomtingxty tliamys, )jwherein eaid-IDO-mediated tryptophan metabolite

. propenyl i ho] henzoi c aci,d..( iLast, TNL). 20. The
is QleRocorh cHRPRY DTSN B TR Ao dtorghigpflffepeid 3-HAA)
picSIMIP béidi(PA) aldqaiﬁkblﬁﬁ@aéiag?m agoni stic agent in order
to enhance the effects of said | DO nedi ated tryptophan
nmetabolite or derivative thereof. 2 1. A conposition

for ' e 0ds , of I 1: 22.. The
7. oCTHE SRy 8l QR TRBLSL AT FBo,fRaaliuyptopan
metdbolite @k dugvdtive tepdoflina threpsmdwideinule(IDf a medi canment

for a nethod according to any one of Cains 1-20. 23.

A pharnaceuti cal conposition, conprising an

| DO nedi ated trypt ophan netabolite or derivative

t hereof; and a pharmaceutically acceptabl e excipient.

24. The pharnaceuti cal ition of N 23,

wherein said -1 DO nedi ated _trypt ophafn net aljolite or

derivative thereof is afco d of forml

(1):wherein X i a ,N(epresents a

single or dou N COzH

/ = R2
X
(0

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-C4 alkyl

group, R? and R* are each hydrogen atoms or together form another chemical bond, each X
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Rl is selected fromH, Cl-4 alkyl, OH Cl-4 al koxy,

hal o, CO2H and CQ2C1-4 alkyl; R2 is selected fromH,
w@00d4/02d58y1 , OH, Cl-4 al koxy, halo, or Rl and R2I/US2006/001241

together forman optionally substituted fused phenyl
isi j ' z X
A8y SR 8 Bl g B g or
Ci-CQalkony kronp) or WChén tGb-X gedvips rie, allcdREAlkGLR Stoups,ah&ymayn hel

RS is. sel.ected fromCl-4 al kyl Cl- 4 .al koxy, hal o,
corgpefl (RS IS formaine: fidn B e omd 37 el aut e
fromH Cl-4 alkyl, OH and Cl-4 al koxy; R7, R, R9 and

R10 _are each independently H and Cl-4 al kyl or R7 and
8. Re ThemcHed apeprdingio Slamgh othsredn saigd CohHL groun ismresgnt in the 2-, 3-

X is se d from CH CORH) NH2, CH( COR2CL- 4
O“gﬁggflﬁ"ﬁéﬁt?’eléfﬁ%ﬁ%ﬁfg’eq o;?:gaaf 4 all_?<yl, C(O§ H,_ CC2H,
ORCl-4 alkyl, C(ONH2, C(O) NHRL3 , CH2NH2, CH2NHCL- 4

A T

optionally substituted phenyl, wherein optionally
substituted phenyl is optionally substituted mﬁég'one
10.0r tbe method-ageerding|to Claim Tivherein Ridggst omopfR™ @@pklis4 hydrogen
al kyl, hal o, NH2, NHC1-4 al kyl and N(Cl-4 al kyl)2. 25.
e pharmaceutical conposition of Caim 23, wherein
said I DO nmedi ated tryptophan netabolite is chosen from
3- hydroxykynurenjc acjd (3-HKA), 3-_ hydroxyanthranilic
1.a¢i ¢h¢ ele?{lm)a,cccﬁﬂw&t? ilamgk(, avhersay begh Oé B .%%{ Rﬁ pe hygdregen atoms.
(QA).26. The pharmaceutical conposition of Caim 23,
wherein said | DO nedi ated tryptophan netabolite or
12.der Thaiethedtdoerrdnf to €lamchmyimein Rotnd Bf takkm tqgether form a chemical
blﬁferein each of Rl and R2 is independently selected ,
%% om a hydrogen atomor a Cl-C4 al kyl group, R3 and R4
are each hydrogen atons or together form another

chem cal bond, each X is independentléﬁéelected froma
13.hy diT b yethpdagpordimghia Cdajen! lavdwieimsaBi clemigalibpnd gt aupnsaturated

a, .Cl- al kox rou r. when two X groups are al kyl
bor&m;tp%o){? Oéora&yfpgr,fgﬁdéﬁ}é%%f/soglgr‘connect ed together to
forma ring, and nis an integer from1lto 3. 27. The
phar maceuti cal conposition of Cl aim 26, wherein said )
14.copifhgmsthediascosdingdn Claim .mehesein nds | gF 2035k & i thsagre or different

ond SRR P8 CF o pLOP TSN Dosi (o, 20,

The pharmaceutical conposition of Caim 26, wherein at

15 o had He BB AR R GO ST sAe e B i digpAnd Cr-Cy

alk@ky.Rl and R2 are

ato

16.  The method according to Claim 15, wherein n is 2 and both X are selected from C;-

Csalkoxy

17. The method according to Claim 16, wherein both X are methoxy.

18. The method of any one of Claims 1-4, wherein said IDO-mediated tryptophan
metabolite or derivative thereof is a compound chosen from 2-[[3-(2-methylphenyl)-1-oxo-

2-propenyl]amino]benzoic acid; 2-[[3-(3-methylphenyl)-1-oxo-2-propenyl]amino]benzoic
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hydrogen atons. 31. The pharmaceutical conposition of
Claim 26, wherein R3 and R4 taken together forma

W@ b@walo@EBo bond. 32. The pharnmaceuti cal conposi BCDOSWN6/001241
d a|w131 wherei n said chen1ca| bond is an unsaturated

soiq ka7 afen PRy o bR EICretbheny)-

1- om Z%ropm@t]aﬁﬂmcﬁbdlhelc&ameiz{[B Gi-éthelprartylahdxb-2- sel ect ed
from hal gge Cl-C4 al koxy

| Promllﬁ@é@;lgwa}c acishaoks l @lsﬁhgwhe@flkmxg@ PhgA s lpenzoic acid

2-[[§har mﬁﬁa n?? ﬁ?ﬁé&&% i @gﬂ&%lfn%eﬁk&@&ﬁd BF3- (-gbﬁropylphenzll) -1-

wherein n
oxmmprdgmnﬂ]a(nmpﬁaeamle etid2-f[Be(thpBipylheayRoxgxB%. The

oo RS 2l ST B By P BB OB ot
ac1ddzau[m(%ydms>pﬁnm)51abﬁb t@@p@ﬁﬁlﬂﬁh@djﬁeﬁcﬁb @ﬁhem[p (4

netabolite or derivative thereof is a conmpound_ chagsen
hydm)@ymhgn[ll 3- oe<g.2 propenyl]am1no]ben201c acid; 2-[[3-(2- chlorophenyl) 1-oxo0-2-

ol A S SRR SRR g i

2~ [[ae(nd:hlorophenyl) 1 -0X0-2- propenyl]ammo]benzmc acid; 2-[[3-(2-fluorophenyl)-1-oxo-
2 pg@pé}%]én?mo € 01 ac12y i }[3 (3 uoroph% ??n(};(lo] f&o% Jlﬁf %ﬁo enzoic

acu'?"z[ g§ (sﬁ-&l'u%lf(fb‘flleﬁﬁ?@ Mdxb=d-p &F&lﬁ]aﬁﬁﬁcﬂ%éwzld@e[&d‘ ol PeIZ Bl Simophenyl)-
hyl pheny

L-ogo Brmppmyl panelog Geinsid 2 G- eB brpigcpbenyl)-1-ox0-2-

proEén[y Em(ngo]ghen% %ﬁ\% @yﬁ? (4? b &1%)3 O% greonz O' gaénﬁﬁg@enzmc acid;

2- [BCQZCB d1¥ne[tlﬁéicyf)ﬁer@'l)3p-¥5k@h%§d}behyl]amlno]benzom acid; 2 [[3-(3,4-

- 0X0- 2- prqgenyl]an1nolben20|c acid

dm@ﬂ{opcxplemypr ey0-BrweRany lampedhepzois agide A i3 @f-AisatamephenyD-1-
Oxog? [lﬁ)?%pe{l%] ?{m(?ro l)benz%lc aCIid [[3 g% 3 %lmeﬂg’p%hen ]])al m }%Oof benzoi c

prop@i}dj];ammo]benzom ac1d 2- [[3 (3 4 dimethylphenyl)-1-ox0-2- propenyl]ammo]benzoic
aciqzi_&[ &333 (é %rci]l%g%}&lﬁiﬁpﬁ%l gxo 2 Sﬁ)%er%yl am1ﬁ§]%¥n£o?crgcr1]g ]Zbﬁg 2(8

n -
dleﬁ%ﬁqgf%igﬂg DkoL2 bz %)hcg?éﬁ?fliar%heﬂﬁﬁﬁ'dl& Q(HH”P-I[‘Q%B Zlodlﬁth@ﬁyﬁhenyl) 1-0x0-2~

[oro 0X0-.2- propenyl]am no] benzoi c
progeniydlfamino]benzoic acid; 2-[[3-(2,4-diethoxyphenyl)-1-o0x0-2~ propenyl]am1no]benzo1c

acuié Eﬁ (&% cﬁBr'o%%Q%%%H}’lB)l oxooi(propel?ylfa%l é’]lbl:r?ﬂcn é’cll&’,ei‘ﬁ? I(§,4
dlpt?opbki%pﬂeﬁg hl- gt nppesehyHAmey azcms @ﬁ&ml-[[Bé(mmdlbh@Bzﬂﬂfenyl)-l—

acid; 2-][3-(2-fluorophen
ox@2prensasaninelbeapeie asidi & [éc é& dlethylphenyl) 1-0x0-2-~

prog%:]%}[é]%n{lﬁo]fblaﬁ%ﬁgm&"@q[% 15 AW QnFpRERPENSLS- 2B BN ERAM Tbenzoic

aci®-J-[[3-(2 A-ditthglphpind Ry iokei2-properid jamime hgrzpardciy PEi¢3ridB €
aci d; 2- [3 br ono

dipgopylphenylyl M@Iwﬁ%@é Sp%pl%%ql@ 2-[[3-(3,4-dipropylphenyl)-1-oxo0-2-

proggll{}g]%n{lﬁo]l%ﬁ@@m&‘ﬂ -I1342. 2% Bprépy BhERAPY-bk eI ehdEERkobenzoic.

a01Q; x [[’3 (Qm@h@:mbmmtwlphdnybﬂoem-%mmnylﬂqtaimp}h@}lb@sin #eide2-[[3-(3-
h | )-s o

el 5 R S rop BN A Pgpaols 3o 13- Gpmethoy-3-

meﬂiymﬂﬂgnm }opehylgﬁfﬂn&‘bﬁﬁﬂﬂ@ma,]li[[m(@}rmm -4 nesthydphenyl)-1-

2-[13-(2, 4-di et hoxypheny%
OX(QZ-WW@N pmninel brszeis reid; ¢-[Bei2gmethoxy-3 ~-chlorophenyl)-1-oxo0-2-

propelg}[l]gmﬂlgo]%erqio”ceg&éf,l R ﬂ§ QX lrﬁethc}xyoi( Qﬁlgrophenyl) 1-0x0-2-

propenylJamino]benzoic acid; 2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-
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pr openyl ] am no] benzoi ¢ aci d;
2-[[3-(3, 4-di net hyl phenyl ) -1 -o0xo- 2- propenyl ] am no] benz

WO R@6ATi58( PCT/US2006/001241
2 [[3-(2, 4-di net hyl phenyl) - | - oxo- 2- propenyl ] am no] benz

propfn CI dmeﬁ%c{é%??lflzz i}? @j@l’;etﬁg %'&g@é enyl)-1-oxo-2-

prop%n{zl[]a?mlha]b@n@bletatiaxzz-;p[rse(aylhathbx;oxmyaromypmgw14 -ax0-Roj benz
oic acid; 2- di_et hox

propsexl&amms}@wy Pflén%ﬁ@r@elﬁ P?&y-%\gwémxyphenw 1-0x0-2-
proggaliab EngliPhgaoXyAetHl doty SHIaRBHRRGI-basizno] ben

propethpl apinkjhehesiy byid] 2-ide22methopefblyfiany ploinybrizoxe2aci d;

prop%h{slb %ﬁ&ﬁ%%?g%ﬁéaﬁgﬁ% @D@n%‘ggl%étﬁﬁgﬁephenyl)- 1-0x0-2-

pro&n&lﬂﬁnh@i&nﬂé@b@iﬁi 2B ?«)—trimémyiler?ephenyl) 1-0x0-2-

ropenyl ] am no] benzol ¢ aci d

propenyilgning | bengoieepid; HhEn3.4-methylesedionyrhseryile%er#ro] benzo

prol%enrﬁ%m%?]bfnamc a 1dr arh [|3 3 4-ethylelied10 gghen lﬁ }71 r(r)lx(r)l-o " benzo
prope@yl@ﬂhﬂw]&n{zc[)ﬁa(:ﬂ 3 d| propyl phenyl ) -
1- oxo- 2- propenyl ] am no] benzoic acid; 2-[[3 -(3
, 4-di rropyl phenyl)- 1-oxo0-2- propenyl]am no] benzoic
19. aC"l?xg ethod of any one of Claims 1-4, whereln said IDO-mediated tryptophan
[ ?1 dlpropylphenyl)-l-oxo - propenyl ] am no] benz
metabaditaci d}r derivative  thereof is  2-[[3-(3,4-dimethoxyphenyl)-1-0x0-2~

methox -3~ et hyl nyl)-1-oxo-2-propenyl]am n

progﬁn&b%&o&be%@a (frfgﬁa(sg’[%ﬁ

nmet hoxy- 4- nethylphenyl)-l-oxo-2-propeny|]anino]benzoic

aci d; 2ﬁ£ - (2- et hoxy- 3- i "
20. et Fagl petbag laycdrdigg do 20 oap o Platai Inb), Hiwbe; compsisipg administering
( tho X -mediated tryptoph

an Eg%ﬁ["%lﬁe% a% )r(% éeﬁg%%g{]%? %f%t? o Sald I]%o;l)l/ef jec typlophan
Inaa@ﬂh@bﬂ&hﬁmﬁbéﬂwﬂxﬁxo 2- propenyl]an1no]ben20|c aci d;

2-[[ 3-(3-net hoxy-4-chl orophenyl ) -1 -oxo- 2-

propenyl ] am no] benzoi ¢ aci d;
21.2- [ 3ot ﬁ ﬁﬁ&ﬁ‘ﬁ%%sél f%él%@tvlbaséf@éﬁn@r 20.

propeny ?an1no benzoi ¢ aci d

2 [[3-(2-nmet hoxy-4-chl or ophenyl ) ~| - oxo0- 2-

22.5_ % i./\% gﬂ 1}?8 @ﬁp@ﬁwwgﬁw )Ir_leftatgoéi)’g% _oi_derivative thereof in the

maffRReR Y h 3 IAQlnRe0 Z@iaGméBbdlaccording to any one of Claims 1-20.
2-[[ 3- (3-net hoxy- 4- hydr oxyphenyl ) -1 - oxo- 2-
pr openyl ] am no] benzoi ¢ aci d;

1% éortlg{legc%{lp %oélfgyig[)%%?ﬁﬂg)aﬂ TS Qnedtiated tryptophan metabolite

am no ben
or d%n[v{ltﬁve(tﬁcxﬁef land ¢ phatmyaeationlin ecogplableloxoipiens.-
propenyl ] am no] benzoi ¢ aci d;
2-[[3-(3,4-trinethyl enephenyi)-I-oxo- 2-
pr n laim 23, wherein said -IDO-mediated
24. @%ﬁh@&giﬁhéﬁgﬁggﬁgﬁy?g (I: - OXO0- 2-
trymommemyétaﬂmhtml] dertvativetharsofiis a compound of formula ():
2-[[3-(3, 4- net hyl enedi oxyphenyl ) -1 -oxo-2-
propenyl ] am no] benzoi ¢ aci d; and
2-[[3-(3, 4-et hyl enedi oxyphenyl ) -1 - oxo- 2-
propenyl ] am no] benzoi ¢ acid. 38. The pharmaceuti cal
conposition of Claim 26, wherein said | DO nedi at ed
tryptophan netabolite or derivative thereof is
2-[[3-(3, 4-di net hoxyphenyl ) -1 - oxo- 2-
propenyl ] arni no] benzoic acid (tranilast, TNL). 39. A
met hod of upregulating in a mammal TH | cell
functioning, said method conmf¥ising administering to
said mammal an effective anpbunt of an antagoni st of an
| DOnedi at ed
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formula (I1) or a pharmaceutically acceptable salt

W0 b@eDfSSEEQUENCE LI STI NG <110> STEI NVAN, Law BEI/ES2006/001241
PLATTEN, M chael HO, Peggy Pui-Kay <120> A METHOD OF
MODULATI NG T CELL FUNCTI QI NG <130> STAN-473W0 <150>
60/ 644,502 <151> 2005-01-j14 <160> 14 <170> Patentln
version 3.1 <210> 21 <211 18 <212> DNA <213> Mus
nuscul us <400> 1 § tgaflttyg 18 <210> 2 <211>
21 <212> DNA <213> muscuiis <400> 2 acggt cacta
cacttaaaat g 21 <210>|[3 <211% 16 <212> (NA <213> Mis

R? X RS

wherein

X is selected from N and CRS;

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

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

R? is selected from H, Ci.4 alkyl, OH, C1.4 alkoxy, halo, or R! and R? together form an
optionally substituted fused phenyl ring;

R3 is selected from H, Cy4alkyl, OH, Cj.4 alkoxy and halo;

R* is selected from H, Cy.4alkyl, Cs.4 alkenyl, OH, C;.4 alkoxy, CO,H, CO,Cy.4 alkyl and

RS is selected from Cy. alkyl, OH, Cy.4 alkoxy, halo, CO.H, CO,C 14 alkyl, NH, and NHR'%;
RS is selected from H, Cy4alkyl, OH and C,;.4 alkoxy;

R’, R®, R® and R!® are each independently H and C;4 alkyl or R’ and R® together form an
oxo group or R and R® form a bond;

R is selected from CH(CO,H)NH,, CH(CO,C14 alkyl)NH,, C(O)COH, C(O)CO2Ci4
alkyl, C(O)H, CO,H, CO,C).4 alkyl, C(O)NH,, C(O)NHR", CH,NH,, CH,NHC.4 alkyl and
CHoN(Cy4 alkyDy;

R*? is selected from H, C;.4 alkyl and C(O)H; and

R is H, C.4 alkyl and optionally substituted phenyl, wherein optionally substituted phenyl
is optionally substituted with one or more, Ci.s alkyl, OH, Ci.4 alkoxy, COzH, CO,C.4 alkyl,
halo, NH;, NHC.4 alkyl and N(C;.4 alkyl),.

25.  The pharmaceutical composition of Claim 23, wherein said IDO-mediated
tryptophan metabolite is chosen from 3-hydroxykynurenic acid (3-HKA), 3-
hydroxyanthranilic acid (3-HAA), picolinic acid (PA) or quinolinic acid (QA).
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<212> DNA <213> Mus nuscul us <400> 4 gacgtttatg
ttgtagaggt g 21 <210> 5 <211> 16 <212> DNA <213> Mis

wor®ennraiso <400> Saat gt gcccc gtatcc 16 <210> 6 RRUIS2085001241
<212> DNA <213> Mus nuscul us <400> 6 ccttgtctac

26.! 9CrAAC pHANTESH cal Totrdpbtiod O£ 1&Taih0 252 18Re A ségdl 3D0-mediated

Mus nuscul us <400> 7 gacggcaaac atgact 16 <210>

trypipphan metabglitp sr Migivatize therddfiss eeopdung of foemls(ID):
ctggtttcat aaacgccg 18 <210> 9 <211> 22 <212> DNA
<213> Mus nuscul us

R4
W oo
KA

X)n
(D

wherein each of R! and R? is independently selected from a hydrogen atom or a C;-C, alkyl
group, R? and R* are each hydro gen atoms or together form another chemical bond, each X
is independently selected from a hydroxyl group, a halogen atom, a C;-C4 alkyl group or a
C1-C4 alkoxy group, or when two X groups are alkyl or alkoxy groups, they may be

connected together to form a ring, and n is an integer from 1 to 3.

27.  The pharmaceutical composition of Claim 26, wherein said CO,H group is present in

the 2-, 3- or 4-position of the aromatic ring.
28.  The pharmaceutical composition of Claim 27, wherein CO,H is in the 2-position.

29.  The pharmaceutical composition of Claim 26, wherein at least one of R! and R? is a

hydrogen atom.

30.  The pharmaceutical composition of Claim 26, wherein both of R! and R? are

hydrogen atoms.

31.  The pharmaceutical composition of Claim 26, wherein R? and R* taken together form

a chemical bond.

32.  The pharmaceutical composition of Claim 31, wherein said chemical bond is an

unsaturated bond in the form of an E or Z geometric isomer.
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<400> 9 cataactata atgctacggg ga 22 <210> 10 <211> 17

<212> DNA <213> Mus nuscul us <400> 10 gtttggtccc
wWQL@bgatssd7 <210> 11 <211> 16 <212> DNA <213> RUEUS2006/001241

nmuscul us <400> 11 gtctcgcctc ctttgt 16<210> 12 <211>

17
33'agt tﬁé%? H17 <£%%1%)§M$§1{1%%?g1 éiglléiwﬁ%%gﬁm ;$h8EX is the same

or duffeomt arsl is4€l6cted Foaghalogpne Co-Ce etkyt bcCaCl ke 0> 14
<211> 17 <212> DNA <213> Mius rmuscul us <400> 14
ccactcgtac ttgggat 17

34.  The pharmaceutical composition of Claim 26, wherein X is selected from halogen
and C;-C4 alkoxy.

35.  The pharmaceutical composition of Claim 26, wherein n is 2 and both X are selected

from C;-C,4 alkoxy

36.  The pharmaceutical composition of Claim 26, wherein both X are methoxy.

37.  The pharmaceutical composition of Claim 26, wherein said IDO-mediated
tryptophan metabolite or derivative thereof is a compound chosen from 2-[[3-(2-
methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid; 2-[[3-(3-methylphenyl)-1-oxo0-2-
propenyl]amino]benzoic acid; 2-[[3-(4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic
acid; 2-[[3-(2-ethylphenyl)-1-0x0-2-propenyl]amino]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-ox0-2-propenyl]amino]benzoic acid; 2-[[3-(3-propylphenyl)-
1-oxo0-2-propenyl]Jamino]benzoic acid; 2-[[3-(4-propylphenyl)-1-oxo-2-
propenyl]amino]benzoic acid; 2-[[3-(2-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic
acid; 2-[[3-(3-hydroxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid; 2-[[3-(4-
hydroxyphenyl)-1-oxo-2-propenyl]amino}benzoic acid; 2-[[3-(2-chlorophenyl)-1-0x0-2-
propenyl]amino]benzoic acid; 2-[[3-(3-chlorophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(4-chlorophenyl)-1-0x0-2-propenylJamino]benzoic acid; 2-[[3-(2-fluorophenyl)-1-oxo-
2-propenyl]amino]benzoic acid; 2-[[3-(3 -ﬂuorophenyl)-l-oxq-2—propeny1]amino]benzoic
acid; 2-[[3-(4-fluorophenyl)-1-oxo0-2-propenyl]Jamino]benzoic acid; 2-[[3-(2-bromophenyl)-
1-ox0-2-propenyl]Jamino]benzoic acid; 2-[[3-(3-bromophenyl)-1-oxo-2-
propenyllamino]benzoic acid; 2-[[3-(4-bromophenyl)-1-oxo0-2-propenyl]amino]benzoic acid;
2-[[3-(2,3-dimethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid; 2-[[3-(3,4~
dimethoxyphenyl)-1-oxo-2-propenyl]aminoJbenzoic acid; 2-[[3-(2,4-dimethoxyphenyl)-1-
oxo-2-propenyl]amino]benzoic acid; 2-[[3-(2,3-dimethylphenyl)-1-oxo-2-
propenyl]amino]benzoic acid; 2-[[3-(3,4-dimethylphenyl)-1-oxo-2-propenyl]amino]benzoic
acid; 2-[[3-(2,4-dimethylphenyl)-1-0x0-2-propenyl]amino]benzoic acid; 2-[[3~(2,3-
diethoxyphenyl)-1-0x0-2-propenyl]amino]benzoic acid; 2-[[3-(3,4-diethoxyphenyl)-1-ox0-2-
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propenyl Jamino|benzoic acid; 2-[[3-(2,4-diethoxyphenyl)-1-oxo-2-propenyl]amino]benzoic
acid; 2-[[3~(2,3-dipropoxyphenyl)-1-oxo-2-propenyl]amino]benzoic acid; 2-[[3-(3,4-
dipropoxyphenyl)-1-oxo-2-propenylJamino]benzoic acid; 2-[[3-(2,4-dipropoxyphenyl)-1-
oxo-2-propenyljamino]benzoic acid; 2-[[3-(2,3-diethylphenyl)-1-oxo0-2-
propenyl]amino]benzoic acid; 2-[[3-(3,4-diethylphenyl)-1-oxo-2-propenyl]Jamino]benzoic
acid; 2-[[3-(2,4-diethylphenyl)-1-ox0-2-propenyl]amino]benzoic acid; 2-[[3-(2,3-
dipropylphenyl)-1-oxo0-2-propenyl]amino]benzoic acid; 2-[[3-(3,4-dipropylphenyl)-1-0x0-2-
propenyl]amino]benzoic acid; 2-[[3-(2,4-dipropylphenyl)-1-0x0-2-propenyl]amino]benzoic
acid; 2-[[3-(2-methoxy-3-methylphenyl)-1-0x0-2-propenyl]Jamino]benzoic acid; 2-[[3-(3-
methoxy-4-methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-3-
methylphenyl)-1-oxo-2-propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-4-methylphenyl)-1-
oxo-2-propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-3-chlorophenyl)-1-0x0-2-
propenyl]amino]benzoic acid; 2-[[3-(3-methoxy-4-chlorophenyl)-1-oxo0-2-~
propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-3-chlorophenyl)-1-oxo-2-
propenyl]Jamino]benzoic acid; 2-[[3-(2-methoxy-4-chlorophenyl)-1-0x0-2-
propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo0-2-
propenyl]amino]benzoic acid; 2-[[3-(3-methoxy-4-hydroxyphenyl)-1-oxo-2-
propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-3-hydroxyphenyl)-1-oxo0-2-
propenyl]amino]benzoic acid; 2-[[3-(2-methoxy-4-hydroxyphenyl)-1-oxo-2-
propenyl]amino]benzoic acid; 2-[[3-(3,4-trimethylenephenyl)-1-0x0-2-
propenyl]amino]benzoic acid; 2-[[3-(2,3-trimethylenephenyl)-1-ox0-2-
propenyl]amino]benzoic acid; 2-[[3-(3,4-methylenedioxyphenyl)-1-oxo-2-
propenyl]amino]benzoic acid; and 2-[[3-(3,4-ethylenedioxyphenyl)-1-ox0-2-

propenyl]amino]benzoic acid.

38.  The pharmaceutical composition of Claim 26, wherein said IDO-mediated
tryptophan metabolite or derivative thereof is 2-[[3-(3,4-dimethoxyphenyl)-1-0x0-2-

propenyl]amino]benzoic acid (tranilast, TNL).

39. A method of upregulating in a mammal 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 formula (I) or formula (II) or a

pharmaceutically acceptable salt thereof.
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