G epp-1 Inhibitors in the treatnent of autoi nmune and/or inflanmatory

di sorders Field of the invention The present invention is related to the use
of Aepp-1 inhibitors for the manufacture of a nedicanment for the treatnent of
aut oi mune and/or inflammtory disorders, , Background of the invention

Protei n-tyrosi ne phosphatases (PTPs) play an inportant role in the regulation
of phosphoryl ation of proteins and represent the counterparts of Kkinases.
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viewed as being related to the insulin signalling and therefore is believed to
be 15i maekmednd bf @ spldess |1 ke di abetes nellitus type Il. In Nature, Vol. 5,
January 2005, Tomas Mustelin et al presented a summary of what is known in
respect of protein-tyrosine phosphatases and the i mune response : A nouse
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Det ai | ed description of the invention The follow ng paragraphs provide
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25 surface of the glomerular podocyte. The podocyte (visceral glomerular epithelial cell) is one of the

major cell types responsible for the maintenance of the structure and function of the glomerular



"Cl-C6 -alkyl" refers to alkyl groups having 1 to 6 carbon atons. This termis
exenplified by groups 25such as nethyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, tert-butyl, n-pentyl, n-hexyl and the like. "C-C8-alkyl" refers to
al kyl groups having 1 to 8 carbon atons.» This termis exenplified by groups

such as nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
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n- octyl 2-et hyl hexyl, 2-octyl, 3-octyl, isooctyl, n-nonyl, 2-nonyl, 3-nonyl,
4- nonyl“fﬂﬁﬁﬁﬁnyl n- decyl, i sodecyl, 2-decyl, 3-decyl, n-undecyl, n-dodecyl
and the like. "Co-Ci s-al kyl" refers to al kyl groups having 6 to 15 carbon
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n- unde dodecyl and the |ike 7-Cis-a fers to al kyl groups
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n- heptyl, n-octyl, 2-ethyl hexyl, 2-octyl, 3-octyl, isooctyl, n-nonyl, 2-nonyl,
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"Aryl" refers to an unsaturated aronatrc carbocyclrc group of from®6 to 14
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a nonocycli1c heteroaromatic, or bicyclic or a tricyclic fused-ring

het er oaromati ¢ group. Partlcular exanples of heteroaromatic groups include
opt i ondunynaylogthetinventiopyri dyl, pyrrolyl, furyl, thienyl, imdazol); 71,
oxazob. ., 71, isoxazolyl, thlazolyl |soth|azolyl pyrazolyl 1,2,3-triazolyl,
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isobenzothienyl i ndolyl, isoindolyl, 3Hindolyl, benzimdazolyl, 4
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qui naz nvemt oxallnyl ci nnol i nyl, napthyridinyl,
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I soqui r'l‘?lleﬂ)lrlm;/l‘ﬁ% p@?a%fa){)hs p@vﬁieﬁeﬁnft%‘hg BnE R QAN NPkMioal mojeties that make up the
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pr ef er akixitlbavi ng from 2 to 6 carbon atons and having at least 1 or 2 sites of
al kenyl unsaturation. Preferable Anyl groups include ethenyl (-CH=CH,), n-2-

Propenyl (aIIyI -C 2CH=CH2) and the ljke
“Glepp-1" refers to Glomerular epithelial protein 1 and has the following synonyms :, PTP-oc

(rabbit), PTPRO, PTP-U2, PTP-U2L, PTP-U2S, PTP-phi.

“C,-Ce -alkyl” refers to alkyl groups having 1 to 6 carbon atoms. This term is exemplified by groups
25 such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, zerz-butyl, n-pentyl, n-hexyl and the

like.



"C, -Co-al kenyl aryl" refers to C2-C6-al kenyl groups having an and substituent,
i ncludi ng 2- phenylvinyl and the like. "C, -Co-al kenyl heteroaryl" refers to
C7- C6- al kenyl groups having a heteroaryl substituent, including
2-(13-pyridinyl)vinyl and the |iKke. ", -Cl2-al kenyl" refers to al kenyl
groups preferably having from2 to 12 carbon atoms and having at 15least 1 or
2 sit es CofCsalid nidferg i al <M1r%tpmaﬁrhavmelf ergsireoradtResyThigteoups exqmmlnfdé betghetwl
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2 to 12 carbon atons and haV|ng at | east 1 2 sites of al kynyl unsaturation,
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6- heptynyl, 7-octym?7 nonym 71, and the lik "C2-Cl5-al kynyl" refers to
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"C3-C8d©ﬁ&h@ahk&klmbefers to a saturated carbocyclic group of from3 to 8
carbon atons having a single ring (e.g., cyclohexyl) or nmultiple condensed

rings (, bornyl). Preferred cycl oal k i ncl ude cycl opentyl, cycl ohexyl,
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rocyc oal Ky ref'ers to a C3-C8-cycl oal kyl group according to the
def | ni td-omyabsonenyli n-detylcisodecylo 2aiecalr Balecyt ousdayk nrapleadedd bhye et er o at ons
chosen fromthe group consisting of 0, S. NR R being defined as hydrogen or

Cl-Co k red eteroc Ioa ncl ude pyrrpl
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24 1-pyrrolidinypethyl, 4- nDrphollnyInethyI (I-nethyl-4- plperldlnyChethyI and
t he | i knonyl, n-decyl, isodecyl, 2-decyl, 3-decyl, n-dodécyl and the like.

“Aryl” refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms having a

single ring (e.g., phenyl) or multiple condensed rings (e.g, naphthyl). Preferred aryl include phenyl,
20 naphthyl, phenantrenyl and the like.

“C,-Ce-alkyl aryl” refers to C;-Cs-alkyl groups having an aryl substituent, including benzyl,
phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring
heteroaromatic group. Particular examples of heteroaromatic groups include optionally substituted
25 pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl,
1,2,3-triazolyl, 1,2 4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia-zolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, 1,3 ,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl,

benzothienyl, benzotriazolyl, isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl,



"Carboxylic acid" refers to the group -C(0)0OH 20carboxy" refers to

Cl - Co- al kyl groups having a carboxy substituent, including 2- carboxyeth)..,71
and the like. "My!" refers to the group -C(0)R where R incl udes

H, " C2- C6- al kenyl ", "C7- C6- al kym.,71"4 "C3-C8-cycloalk).., 71",
“heterocycloal k)..71", "aryl" "heteroaryl" " Cl1-05-al kyl aryI" or "G Co- al kyl
het er oam},da'ZO[l"H]pmdBdl kesagihiagolyl, benzasa- Z@d)sdaqlmwimmyheqmmhwl" pthal@mnm al kynyl
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2- acet Wgirhiyl, (ﬁﬂiﬂ)l}tlhﬁodﬂh&ﬁyl tehrayblyRcy, 7 8Itétfeﬂhl§/8rdq€im@[w,|S,QWSBJ@&alﬁWVd)@@lLﬁ{blﬁpw
substi tuent, |nclud|n% 2- acetyl phenyl| and the like. "Heteroan, 71 ac3,1 refers
to hetéW@Bﬁr?W“éWﬁhﬁ% Havyhémﬁhmé%9Ib@ﬁ@@#ﬂ@ﬁbnt i ncl udi ng 2-acetyl pyri dyl
and the |ike. "C3-C8- (hetero)cycloalkyl acyl refers to 3 to 8 nenbered

cyclsoaldeylc OfiARERESX ?% &@1‘&'@( I, iﬁ‘&g&ﬁ r%k](?ﬁl?'g réllnglii}'E aqclg%koa?ﬂ%%tftwtmclu&ﬁg hoxy"

refers to the group wher e al ken
C6- aIkﬁmyhﬁahym34ﬁﬁn¢ymﬂgaKk@ﬂiuMbhéﬁéhﬁgWaMbﬁkk$b" "aryl", "heteroaryl"
"C1-05-alkyl aryl" or 10"Cl- C6-al kyl heteroaryl" "Cm C6- alkenyl aryl ",

"G -Co-al 71 h
not er oaF ot AT L DE e Qe Lo SRigaoty Ring Fibin 2 o sarbaduns W havipg ot

Q - Co- aéa}svl ofP @M@&af*&ﬂ&h@l&n@ﬁh@@mhwfeﬁwéalktmgﬂrg&oups Medibtid dlengt (- CH CH,), n-2-
(acetyloxy)etéﬁ laand the |ike. "Al koxy" refers to the group Z0-R where R
y

i ncl udésopegyl r(RIghOH €idp-a0d-thg kl@mw ", "C2-C6- 15 alkyn).., 71",

" C3- Cg- cycloalkyl" "heterocycl oal kyl ", "aryl™ heteroaryl "CI-CD al kyl
aryl" o » r
he?eroa?@l zﬁ&fgl%%lIgﬁ%ﬁ&gng@Pmmngégggégh%ﬁgéhyﬁﬁ¥uS@Pﬁé?y %cloalkyVﬁ

het er og¥iehydainklydid the like. al koxy" refers to G -C6-al kyl groups havi ng an
al koxy substituent, including 2- ethoxyethyl and the |ike. 20"Alkoxycarbonyl

refers ) OR wher.e ncl udes " Cl nyl"
" &° oo Kty hBa e 1o Rrb bl Rt et B Ly B R -
" Cl - Co-af 3]%hm§%g Egggn@gkqn@aryl" " C2- Co- al kenyl aryl", "C2-C6-al kenyl
het er oar yl kynyl aryl " C2- C6- al kynyl heteroaryl",cycloalkyl"
"Cl- C6- al kyl heterocycl oal kyl "
“C,-Crz-alkenyl” refers to alkenyl groups preferably having from 2 to 12 carbon atoms and having at
15 least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include ethenyl (-CH=CH,), n-2-

propenyl (allyl, -CH,CH=CH,), a variety of butenyl isomers, crotonyl, isopentenyl, and the like.

“Cy-Cjs-alkenyl” refers to alkenyl groups preferably having from 2 to 15 carbon atoms and having at
least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include ethenyl (-CH=CH,), n-2-

propenyl (allyl, -CH,CH=CH,), a variety of butenyl isomers, crotonyl, isopentenyl, and the like.

20 “Cy-Ce-alkynyl” refers to alkynyl groups preferably having from 2 to 6 carbon atoms and having at
least 1-2 sites of alkynyl unsaturation, preferred alkynyl groups include ethynyl

(-C=CH), propargyl (-CH,C=CH), and the like.

“C,-Co-alkynyl aryl” refers to C,-Cs-alkynyl groups having an aryl substituent, including
phenylethynyl and the like.

25 “Cy-Ce-alkynyl heteroaryl” refers to Co-Cs-alkynyl groups having a heteroaryl substituent, including
2-thienylethynyl and the like.



al koxycarbonyl" refers to Cl-Co-al kyl groups having an al koxycar bonyl
substituent, including 2-(benzyl oxycarbonypethyl and the like. 7
"Am nocarbonyl" refers to the group -C(0)NRR where each R, R includes
i ndependently hydrogen, "G -C6- aIkyI" "§2 C6- alkenyl" " C2- C6- al kynyl ",
- Eycloalkyl" "het er ocycl oal égm “aryl", "heteroaryl", "Cl-Co- aIkyI
aryl" 6 Cm-aldwnrdi k@fﬁrsﬁera&n/oplrgrmms prefembbyshavai ko2 tarlyrcarbcfn@rombamdrhee
het er oa n r K het.ero , "Cr 5Co- aIkyI
cycl oal Ly‘f'ras“ ts%ersggyc%i “Sf‘“‘“’xm Pfe%eg%”%rrrprl%é‘é%mcm gﬁlé’?yelrs to G -Cé-al kyl
gr oups (k@eﬂg pPsaddii nmcb@mw 6-heRshyIl WRBlynyl eqioughhylgand the like.
(drnethylanlnocarbonyl)ethyl and the |like "Acylam no" refers to the group
-NRC(0) R where each R, R is |ndependentl hydrogen, "Cl-C6- al kyl ",
" C2- 06- G Hamylkynyl” cofersgo alkypyharoupsogtewgly r@rw@ to Irrathongeyes ol liaying,

"L |
" aCr b o at l I trie% gllie%%rf%lkynw%%t altrgslélh%rjlefe e%j gll{ggglﬁr&rpsq%&lﬁgé{tjhﬁ;ﬂ?;ﬁ;loa;?/yl
" C2- CGraeimmy Tprdpetg@n o= CGM%-@@{M!&WIW otShyCB=noal iyl aiehetiveycl oal kyl

acyl am no" ers to G -C6-al kyl groups having an acyl am no substrtuent
and the like Is"Ureido" refers to the group

|nclud|ng ﬁgroprjpnéﬁamno)ethyl
RC( 0) (R Grecyplpatkal s 1R a Rturated cahoysHe EMPNTaM RyelP sgdan atogs-hagme kyl "
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" C2- C61@dllk£&l’ny,clb]3eﬁtlyylcycloh@,y{ Giaflﬁirkﬁrayrﬂ tllmelﬁl&r oan, 71", "C2-C6-al kym 71 aryl",

"C2-Co-al k)../nyl heteroan,71",cycloalk).., 71", aIkyI het erocycl oal kyl ", and
are 70attached,
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refers Jd,00fd s@UK ¥ c195 vhﬁgﬂ@qlgreido substituent, including 2-('-
nethyljpeﬁdg?gﬁhy# a%%SghgﬂﬁDE%V Carﬁgnate" refers to the group - NRC(0) OW

where each R R is independently ¥dro gen, "Cl- Co-al kyl", "C2-C6-al kenyl ",
" C2- CB- értkwycrloalkylcge@t@w@soﬁd W‘rlwa kyl lgefzuera@é«yr@lu@aw Kiyel deﬁmtmnwbwe iy @t ryl"

CC:IZ % g kcérrl]))c/)ﬁr % see},r(e) zrierpy c.eg:%y %ﬁteg%atoﬁ]]s %Egsaer rom %Zorr con51st1 “g’ of 6 ryl

" C2- Co-balngydeyihbed Siiyelasden or @ZML(I(,%R}Kyﬁreferre@he@ﬁycyallokﬂtk/l mnetude peireliding, lpyﬂendme,
carbamate” refers to G -C6-al kyl groups having a carbamate substituent.

15 piperazine, 1-methylpiperazine, motrpholine, and the like.
“C,-Ce-alkyl heterocycloalkyl” refers to C,-Ce-alkyl groups having a heterocycloalkyl substituent,
including 2-(1-pyrrolidinyl)ethyl, 4-morpholinylmethyl, (1-methyl-4-piperidinylymethyl and the

like.
“Carboxylic acid” refers to the group —C(O)OH.

20 “C1-Ce-alkyl carboxy” refers to C,-Ce-alkyl groups having a carboxy substituent, including 2-

carboxyethyl and the like.

“Acyl” refers to the group —C(O)R where R includes H, “C;-Cs-alkyl”, “C,-Cs-alkenyl”, “C,-Cq-

alkynyl”, “C;-Cs-cycloalkyl”, “heterocycloalkyl®, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-

Ce-alkyl heteroaryl”, “C,-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-
25 Cg-alkynyl heteroaryl”, “C,;-Cs-alkyl cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”.



8 "Am no" refers to the group -NRR where each R, R is independently

hydr ogen, "Cl -Co-al kyl", "C2-C6-al kenyl", "C2-C6-al kynyl", "C3-C8-cycl oal kyl",
"het erocycl oal kyl ", "aryl", "heteroaryl", "Cl- C6-al kyl aryl" or "G -C6-al kyl
het er oan, 71", "C2- C6 al kenyl aryl™, "C2-£6-al kem 71 heteroaryl"

" C2- 06- al k nyI ary " C2- C6- aIkynyI heteroaryl", cycloal kyl"

Shet er 66y} cﬁéltﬂywl” refa talier(e-HkgtouRs haviogen eyl subitiuanhaneliding gersetatesilt o
whi ch thgﬁ%ﬁﬁe attached, can optionally forma 3-8-nenbered hetero-cycl oal kyl
ring ok kyI am no" refers to Cl-Co-al kyl groups having an am no
substituent, including 24 1- pyrrolidinyflethyl and the |ike. "Ammoniuni

r ef er s “teylaacpOsefersielayylchangedyige au ;aclehl?é%’iuﬁént, imﬂediiﬁg Qawbtylhhely1, 484 theslike.
inindependently, "C -Co- aIkyI" "C2- Co- al kenyl ", "C2-Co- aIkynyI"

" C3-Cs cl oal het cl G G al kyl
het er oaff}ref?awlc%ywe%r%@ fer qgfoyp@ﬁa@@g aa&wéﬂl%tw& éP%JH&W 2aceTpynay

" C25Co- .l yewle aryl ™, "C2-C6-al kynyl heteroaryl™, "Cl-C6-alkyl cycloalkyl"
het er ocycl oal kyl ", and where R and R, together with the nitrogen atomto

whi ch they are attached, can optlonally forma 3-8-nmenbered heterocycl oal kyl
ring. 16%Gis- (@aem)wloaélmwlumferrsécb éite 8 meendieradaeyalariiy! gr hﬁjp@cmllmg gaerpanmoni um
substltu%ﬂt na Hﬁ“lﬁf% pyrrolidinypethyl and the |ike. "Hal ogen" refers to
Mor o, éﬁY %& 3 L4 odo at ons. "Sul fonyl oxy" refers to a group -0S02-R
wherein Ris selected fromH, "Cl-C6- al kyl" substituted with hal ogens, e.g.,

an - 0SOG A3y graﬁup to ’d@%—r@@r «%(D(K(Q]ﬂ)w where Rﬁﬂélﬁd@ HI,y‘ fHC -alk @3- “(ZQCXC;Bal(Ry@l’O alckyl "
"het erocycl oal ' G aIkyI G IkyI

het er o&rsAlkynyt’ c Cc@xéw%@ﬁwl”a‘leﬁrefocyC@?l @%“ é{PIP{ 1Y “he Heret o “EWC'G alkytarYéeo%u kynyl

ar “ ! hetcer | ol keyl.i .0apkyl "
iy
subst| Tl alkml bielbrogry24 et iy tatiull ﬁmwlb»dV)‘éitﬂc@d -alixpichet drecyicidatky! Sul fom 71"

refers to group "-S02- R' whereln Ris selected fromH, "an'!", "heteroan, 71",

"o o5 ke sy BRI G Hb P bR RBE BiacR i s By P dahd e drRu

"aryl” (acebgbgnedyydnd.the fke Co-al kyl aryl™ or "Q -

“Alkoxy” refers to the group —O-R where R includes “C;-Ces-alkyl”, “C,-Ces-alkenyl”, “C,-Cs-

15 alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C,;-Cs-alkyl aryl” or “C;-
Ce-alkyl heteroaryl”, “C,-Ce-alkenyl aryl”, “C,-Ce-alkenyl heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-
Ce-alkynyl heteroaryl”, “C,;-Cs-alkyl cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”.

“C,-Ce-alkyl alkoxy” refers to C;-Cs-alkyl groups having an alkoxy substituent, including 2-
ethoxyethyl and the like.

20 “Alkoxycarbonyl” refers to the group —C(O)OR where R includes “C;-Cs-alkyl”, “C,-Cs-alkenyl”,
“Cy-Ce-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or
“C-Cs-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Cs-alkenyl heteroaryl”, “C,-Cg-alkynyl aryl”,
“C,-Cs-alkynyl heteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“C,-Ce-alkyl alkoxycarbonyl” refers to C;-Cs-alkyl groups having an alkoxycarbonyl substituent,

25 including 2-(benzyloxycarbonyl)ethyl and the like.



9 Co-al kyl heteroaryl", "Cm Co-al kenyl aryl", "Cm Co-al kenyl heteroaryl",
"Cr7-C6-al kynyl aryl", "C2- C6-al kynyl

het eroaryl ", cycl oal kyl ", het er ocycl oal kyl " sul fonyl" refers to

Cl - Co- al kyl groups having a sul fonyl substituent, including 2-

(met hyl sul fonyl)ethyl and the like. "Sulfinyl" refers to a group " S(O) R'
wher ei nARllhgcas@Uefbtl@&f $ ‘todhi: Brougl (0 MRRy Whersash Rt Bt exludies mdh@ﬂlﬂg@tﬂﬁs an

= SO‘ CF r Ou 33 7 [A3 77" 4¢ " Qa| kyl

"het ergl s el ﬁrél&'?%’{?néffoa%@ MR e C?% 16 §Y"or v - - al kyl
het er O&hytbro,cycl@kﬁﬁ ‘adr%enywﬁeloaaplyl ‘“C1 C LK Hoaral” ke 11| daedll@l Qatl’esda?yl” “Cy-Co-

! C2 06 al kyny 2 C(% " 06 a y y 22,6 2Ll

het er odtkgnyl &yl @yﬁbke%éthé%wﬂi 2Ryd-alkymd apylt. i fytr € o-plkyayldhetgomyl’'caCal ky|
gr oups b1 Yyl ~s inGgh udi ng 2- (nmet hyl sul finyl)ethyl and
the li kd;aa‘f]k;g%?g&lﬂ#/], d?ty C(’ Hﬁ%?“‘%%%%éoa{ﬂ%gR where R includes H, "Cl-Co-al kyl"
optionally substitut ed vm th hal ogens., e.g a -S-CF3 group, "G -C6-al keny, 71",
" C2- Co-“&l yjatigpl 'amiticc3rbO8el atieed thyd *Co- ﬁlhﬁtgomymlvimglahwhliinodaetrqnyl' substwetwr oar yl ",
"G -C6-al kyl aryl’ ) ryI , 15" C7-C6- al kenyl aryl",
"CmCo-“%ﬁlﬁk%ﬂ%?'(ﬁ’é’feélf‘%aa‘?lweggm@'ﬁ(%@l if}}?ﬁ Caryl", "C2-C6-al kynyl heteroaryl",
cycl oal kyl ", "Cl-C6-al kyl heterocycl oal kyr Pr eferred sul fanyl groups include

net hyl S‘EAcifﬁﬁﬂnJ Jmfe@sr, foyths utdupnWRC@A” tWerel dakieR, R’ is mdependenﬂg'hfy@fb)gb “eifgrs to
Cl - Co-al k &roups havi ng a sul fanyl substituent includin

(et hyj skt ansCetaianyBndCrhealkyrd., ‘ﬂ)“@u%ﬂb}@ym‘i{’ “h@echéﬂ@@lkylto ‘aylgr oup
-NRSO,C > & n e d A y~hydr . "Cla al

2 o BRI Cr sy o AR EERTDEREL Ko P TR ol ol Ry oy
“het er Qlafeyd)d'ryl” "‘@2 (C,Oalﬁifﬂw |arya’f' lez CQ,Kalk}(ﬂy-l ﬁﬁeﬁiak}yf “@l@ra@l@ﬂwk« loalT<§32, @B-al-kenyl
aryl", "C2-C6-al ken heteroaryl ", "C2-C6-al kynyl aryl", "C2-C6-al kynyl

het eroaillui)/ll heteﬁ%‘%?l@%ﬁk&/l " "Cl-OC6- al kyl heterocycl oal kyl "

sul fonyl am no" refers to G- C6-al kyl groups having a sul fonyl am no

substi el '@Gaallkﬁ%l:ﬁgl'nﬂﬂ)”%ei@?stteﬂ Sl eil%%r%&ﬂé’]ﬁ)/ﬁgQﬁlacﬁgglﬁd‘ﬁbkﬂltﬁgm mEQdmg 2-

"Am nosul fonyl™ refers to a group re each R i ncl udes
[ ndepenim@ptdnylahym@e@lghand the like. " CZ- C6- al kenyl ", "C2-C6-al kynyl ",
"C3-C8-cycl oal kyl ", "heterocycloal kyl", "aryl", "heteroaryl", "C -Co-al kyI
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Sal kyl d’&@ﬂl@ﬂ@c%@l@ﬁdll@ﬂ”, “Ca-Cs-alkynyl”, “C3-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”,
“heteroaryl”, “C;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, “C,-Ce-alkenyl aryl”, “C,-Cgs-alkenyl
heteroaryl”, “C,-Cg-alkynyl aryl”, “C,-Cs-alkynyl heteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C,;-Cs-
alkyl heterocycloalkyl”, and where R’ and R”, together with the nitrogen atom to which they are

20 attached, can optionally form a 3-8-membered heterocycloalkyl ring.

“C,-Ce-alkyl ureido” refers to C;-Cs-alkyl groups having an ureido substituent, including 2-(N’-
methylureido)ethyl and the like.

“Carbamate” refers to the group -NRC(O)OR’ where each R, R’ is independently hydrogen, “C,-
Ce-alkyl”, “C,-Cg-alkenyl”, “C,-Ces-alkynyl”, “Cs-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”,

25 “heteroaryl”, “C,;-Cs-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Ces-alkenyl
heteroaryl”, “C,-Cs-alkynyl aryl”, “C,-Cgs-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Cs-
alkyl heterocycloalkyl”.

“C,-Ce-alkyl carbamate” refers to C;-Cs-alkyl groups having a carbamate substituent.



am nosul fonyl" refers to G -C6-al kyl groups having an am nosul f onyl
substituent, including 2-(cycl ohexyl am nosul fonyfiethyl and the I|ike.
"Substituted or unsubstituted": Unless otherw se constrained by the definition

of the indi-vidual substituent, t he abowe set out groups, like "alkyl™",
“al kenyl ", "al kynyl", "aryl" and "heteroaryl” etc. |ogroups can tionally be
subst i t@tnedo wieférs f~Cr@erttm@BuWhﬂﬁte&@hRsRsléIlme@eﬁﬂbﬂwdﬂ@éﬂgr Euﬁp adndi.st i ng

of "G - » keny, o | oal kyl," ”

"het ef 0% §C o= aif%/el??//f &2 Eﬁ al&%n%ll Ky 1* agr ysf oa(ﬁ?yé gte&c%clpalﬁylg aryl” “heteroaryl”,

het er oau, Ué"aue;ye}ﬂabkwlr@ehmypm@be@zl ’kyt'z' Cs 'hﬁd@hgnlcﬁ'ryl”" EUfEn@d'lhll{Bﬁyl he@eydryl7,
0", "am nocar bony alkoxycar ' rei do"
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conpr i sen spticiatly dnsn aHe-membeigh howero-nglsalbdtrinicuent s have under gone ring
cl osure, notably when vicinal functional substituents are involved, thus

form ng Iactqns | act ons, clic anhydrides al so acetals

i oncakars liykeAiS TEBFHE Bl MkRer Sl Bt G soltuenh B o ¢ o
obtain H@n&hﬁg&hwenﬁ&gypke20"Pharnaceut|caIIy acceptabl e salts or conpl exes"
refers fo salts or conplexes of the bel ow specified conpounds of Formula (1),
(r), VM, (M, (M) and (V). Exanples of such salts include, but are not
rest ri coemmonipmp defersde diporignely sharged sroved NoRRRf Racthesneash Bsddbuirds of For mul a

byl (h%£me%£¥%%na. Copy Qﬂqc gqéawymkbnétaﬁ[gafloﬁ gorﬁggky”bases ol oot og

hydr oxi 'e"%or bi carb of a hose sel ected

in the “gétetmy&loﬂﬁylgt‘f(ngC(Qﬁlkleﬂ dfﬁﬂ”lorﬁﬁli-@(,sall(ﬁ @dﬂewmyl?opmitza@salmyoaryln tap-ay ,
alkallne earth meta cal ci um or nagnesi u or with an organic
pri mar y! <e§é'c1?fﬁ‘ﬂa?fyl Cr@mﬁlkaflyl WYy [Coaff <ynAhh%r0§e/ﬂ Cu&w&&l@/é cY¢lamkyl”,

met hyl ag re.qpd); ﬁﬁ@&%&g?@al’@l” Sr{l\%\?ﬁérgﬂ AU 108 o RHHY WA RAenit L& ¥ hATWHEch they

tr|ethylan1ne l'ucam ne,
N, N - biasd @iwehsd, ret bptionally 2eret cha-rSem:lelabmmé hetercopelbdiapt ez, et hanol am ne,
di et hanol am ne, ethyl enedi am ne, N-nethylnnrpholine pr ocai ne, piperidine

plpera; i ni ne, ine and,the |like are conte ate ei ng
S B amatoTiE ToiGe ShE - CrDNE S6P biYa b BB REET SLa AR S un oh

are fOQmﬁqnﬁﬁQﬂh{ e85l ghpdidiikbon salts formed with inorganic acids (e g.

hydr ochl oric aci hydrobrom c acid, sulfuric acid, phosphoric acid, nitric

acid, and the Ilke) as wel|l as salts formed with organi c acids such as acetic
aci d, okalagen atsifers ta Byarpi chlerei bromej andiiedaaipes. succinic acid, malic acid,
fumaric acid, nmaleic acid, ascorbic acid, benzoic acid, tannlc aci d, palnitic

Saci d, -, b@é&x&@%ﬁ 15 B9 #9lHLA8bS- Ra\%éjrem'l@mtefééﬁeﬁ%nﬁ{' L@ -a%l”?f‘cﬂég-ht hal ene

di sul foni ¢
alkyl” substituted with halogens, e.g., an —0S0,-CF; group, “C;-Ce- alkenyl”, “Cy-Ce-alkynyl”, “Cs-

20 Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C,;-Ce-alkyl
heteroaryl”, “C,-Cg-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Ces-alkynyl aryl”, “C,-Cgs-alkynyl
heteroaryl”, “C;-Cg-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“C-Cs-alkyl sulfonyloxy” refers to C;-Cg-alkyl groups having a sulfonyloxy substituent, including
2-(methylsulfonyloxy)ethyl and the like.

25 “Sulfonyl” refers to group “—SO,-R* wherein R is selected from H, “aryl”, “heteroaryl”, “C;-Cs-
alkyl”, “C;-Cs-alkyl” substituted with halogens, e.g., an —SO,-CF; group, “C,-Cg-alkenyl”, “C,-Cs-
alkynyl”, “C;-Cs-cycloalkyl”, “heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “C;-



pol y-gal acturoni c acid. "Pharmaceutically active derivative" refers to any
conpound that upon adm nistration to the recipient, is capable of providing
directly or indirectly, the activity disclosed herein. The term"indirectly"
al so enconpasses prodrugs which may be apnverted to the active formof the
drug vi a endogenous enzymes or metabolism Said prodrug is conprised of the

act i ve Grallyl deteprurld. ‘itsel-lkemdan!'c “éfchczyﬂkqmlslkﬁtﬂga@i ouﬁz Csaddynsbgki nCgr oup
may be est i ey « by.. a carb Iuc aci d or an
hydrox&ﬁﬁ%$% ?Ea?“?ﬂ% cghﬁgzm{sc3goég¥hvl ﬁ?&91¥¥F$ﬁyc rﬂc excess" (cc)
refers to the products that are obtained by an asymmetric syn-thesis, i.e. a
synt hesiCs-Usnilioll vilfighyioref¢raced -Csatkat tiongs hamties & ablsorghelibefituesagenidnl- a
syn-thesi s risi at 15| east one enantiosel ective step, whereby a surplus
of one ( %ﬁﬁﬁspgg%ﬂyﬁmﬂﬁﬂ%ﬂﬁﬁé@r of at |east about 52%ee is yielded. An
"interferon" or "IN', as used herein, is intended to include any nol ecul e
def'neds@ﬁn@ﬁﬁ@&ﬁ@uﬁ$@nhb“Qﬂ@BQ(ewmﬁgﬁﬁih%kﬁgmﬁ%%n?HaWP{€6§R¥F{VGP€6%EylF“B
mentioned i h the above section "Background of the |nvention In particul ar,
| FN- a, shigitRedmathihaNgynare., |anCJSﬁbI§Hs group Heé »dboalkergét, i“Absatkyny FN-@3C211i s t he
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(I FN-beta or as used herein, Is intended to include r obl ast
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bi ol ogi cal fluids or as 25o0bt ai ned by DNA reconblnant t echni ques from

prokar yot i t~calls
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|ntendde&@mnﬁhnmm&@bmhhmamkelnterferon beta-la. IFN-f3 suitable in accordance
with the present invention is connercially avail able e.g. as Rebil(r)
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functional derivatives, variants, anal ogs and active fragment’s thereof The
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pharmaceutically acceptable salts of the conpound used in the present

i nvent inegihdpufansk ethytsd| fendnangghe §k¢.or ned by reacti on of compounds with
pharmaceutically acceptabl e bases |i ke N-nethyl-Dglucam ne, tronetham ne,

| ysi neycargi | u I S garhonates,
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I |nh|mthMGﬁmnmmﬂhbmkhmaMHent of an autoi nmune and/or an inflanmatory
di sorder alone or in conmbination wth a further drug which is active in the

t reat ment . .of . aut oj ne and/ or | anmat ory_djsorders n o
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syndr onyl hetefticyabgkbione dlseases including osteoartluitis and rheunatoid
arthritis; liver diseases including liver fibrosis, cirrhosis and chronic

liver dlsease fibrotic djseases including, |upus, glanerulosclerosis,
sys¥eni “E€1-Co- alkyl sulfonylammo refers to C,-Ceg-alkyl gfoups having a Sulfonylamino substituent,

including 2-(ethylsulfonylamino)ethyl and the like.



211sclerosis skin fibrosis, post-radiation fibrosis and cystic fibrosis;
vascul ar pat hol ogi es including at heroscl erosis, cardi onyopathy and myocardi al
infarction; restenosis; and degenerative diseases of the central nervous
system i ncl udi ng amyotrophic lateral sclijgrosis or inflamuatory disorders of
the skin including scleroderma and psoriasis. | n an enbodi nent, the
conpoundsnindsuitheyli’ nefersttd oigramn-Ke-NBRawheretcheh Ry Ranakwdes inflepentlenibmadoogen,
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expression or antagonists of its ligand, e. g. antagonists of the c4/131
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10Rebi It (reconbinant interferon-13) is the latest devel opment in interferon
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Sclerosis (RA Interferon beta-la can have a positive effect on
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ar e“desg?fg 138} wnha%}fﬂrsﬁﬂ HEP: IRAETS; WFTC&HH‘PBP‘EJ‘Pya‘}?g‘gﬁP[I? s‘glﬁgP‘?thle

whi ch Isﬁbs@ﬁ%ﬁfn' é%@ﬁi A& %&%@Qﬁ@eﬁ%ﬁs whefe nai h!bbuﬁ 7§ Uitkti@en@Rhie ﬂlﬂmfe}%rm%%r y
agent is Fingolinod which is described |n 6 and WO 2004/702823

closure, notably when vicinal functional substituents are 1nvolved, thus forming, e.g., lactams,
lactons, cyclic anhydrides, but also acetals, thioacetals, aminals formed by ring closure for instance

in an effort to obtain a protective group.

20 “Pharmaceutically acceptable salts or complexes” refers to salts or complexes of the below-specified
compounds of Formula (I), (IT), (IIT), (IV), (V), (VI) and (VII). Examples of such salts include, but
are not restricted, to base addition salts formed by reaction of compounds of Formula (1), (II), (III),
(IV), (V), (VD) and (VII) with organic or inorganic bases such as hydroxide, carbonate or
bicarbonate of a metal cation such as those selected in the group consisting of alkali metals (sodium,

25 potassium or lithium), alkaline earth metals (e.g. calcium or magnesium), ammonia, or with an
organic primary, secondary or tertiary alkyl amine. Amine salts derived from methylamine,
dimethylamine, trimethylamine, ethylamine, diethylamine, triethylamine, morpholine, N-Me-D-
glucamine, N,N’-bis(phenylmethyl)-1,2-ethanediamine, tromethamine, ethanolamine,
diethanolamine, ethylenediamine, N-methylmorpholine, procaine, piperidine, piperazine, arginine,

30 choline, lysine and the like are contemplated being within the scope of the instant invention.



14 Still a further anti-inflamuatory agent is Laquini nod which is described
in WO 99/55678. Still a farther anti-inflammatory agent is Tensirolinus which
is described in WD 02/28866. 0,cOChir al 0 Still a further anti-inflamrmatory
agent is Xaliprodene which is describedjin WO 98/48802. Still a farther
anti-inflammatory agent is Deskar Pirfenidone which is described in WO
03/ 06829en comprgediaid Jalta whight de foraml |fm|nnf0| aithaddaign alje ﬁtrmed withelnpegianiy aCIds
gﬁ?lz?:t ‘IF%;I’HTB?C ?gfic\a/aCédn;{l dly\AB{CH”ﬂlC 618]1 ﬁ[lil)c ac% aflilcg,’[()a%chacéllg rlgea 1 L ;llgcl thg 11

descri bedl ds@am&ﬁé@m'ﬁblgamd'hdids\@u\:h @s ﬁ@:etlH@lildCENﬂadciﬂt tariricacidutitdiedcid,

anti-inflammatory agent is M.N3897 which is descri bed in V®2004/043965
succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid, palmitic

ther

s acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene disulfonic acid, and

poly-galacturonic acid.

“Pharmaceutically active derivative” refers to any compound that upon administration to the
recipient, is capable of providing directly or indirectly, the activity disclosed herein. The term
“indirectly" also encompasses prodrugs which may be converted to the active form of the drug via

10 endogenous enzymes or metabolism. Said prodrug is comprised of the active drug compound itself
and a chemical masking group. Such masking group may be an ester moiety (e.g. obtained by

masking a carboxylic acid or an hydroxy moiety of the compounds of Formula (I).

“Enantiomeric excess” (ee) refers to the products that are obtained by an asymmetric syn-thesis, 1.e.
a synthesis involving non-racemic starting materials and/or reagents or a syn-thesis comprising at
15 least one enantioselective step, whereby a surplus of one enantiomer in the order of at least about

52% ee is yielded.

An “interferon” or “IFN”, as used herein, is intended to include any molecule defined as such in the
literature, comprising for example any types of IFNs mentioned in the above section “Background
of the Invention”. In particular, IFN-o,, IFN-3 and IFN-y are included in the above definition. IFN-[3

20 1s the preferred IFN according to the present invention. IFN-f suitable in accordance with the
present invention is commercially available e.g. as Rebif® (Serono), Avonex® (Biogen) or

Betaferon® (Schering).

The term “interferon-beta (IFN-beta or IFN-[3)”, as used herein, is intended to include fibroblast
interferon in particular of human origin, as obtained by isolation from biological fluids or as

25 obtained by DNA recombinant techniques from prokaryotic or eukaryotic host cells, as well as its
salts, functional derivatives, variants, analogs and active fragments. Preferably, IFN-beta is intended

to mean recombinant Interferon beta-1a.

IFN-f3 suitable in accordance with the present invention is commercially available e.g. as Rebif®

(Serono), Avonex® (Biogen) or Betaferon® (Schering). The use of interferons of human origin is



Cl Still a further anti-inflamatory agent is CDP323 which is described in
WO 99/ 67230. Still a further anti-inflammatory agent is Sinvastatin which
is described in WD 01/45698. 16 Chiral Still a flintier anti-inflanmtory
agent is Fanpridine which is described ijp US-5540938. NH2 WD 96/ 33 181, WO
2004/ 080377, WO 03/032999, WD 03/59871 and WO 2005/ 007616 also relate to

ant i - i afsogmefatred fa;g@nﬁltasce wigh ﬁlefmsgnt lgmrmhnﬁlnﬁ tetih enteyfereppas used heredyi tsor whi ch
gggrrg'?r : gnc?jedltg gﬁ%oﬁ 2prat§s(,) %(axtsl ﬁl{lc } 861‘1Va 1vesev?r1a i% anal %’qutacg\ﬁ%h%gm%fltSE ereerog ONEr S
and its racemate fornms as weII as phar maceut i cal I y accept able salts and

phar macigigtcompbliydsased inethe pressratinweasiod Alisb eo@pifiseGhaip s rdisoraas ahelr pgorh@ridr nul a
(1) as . well as .thejr reparatlon are_described in WD 2005/ 097773. The

subst i tipgRrs their gptical ﬁﬁﬁwﬁ' foyns #i 2 & RRIS %Slt‘?fe%i?%n‘%féfip digirdacemiyts (s, as

5 well as pharmaceutically acceptable salts and pharmaceutically active derivatives thereof. Preferred
pharmaceutically acceptable salts of the compound used in the present invention are base addition
salts formed by reaction of compounds with pharmaceutically acceptable bases like N-methyl-D-
glucamine, tromethamine, lysine, arginine, choline, sodium, potassium or calcium salts of

carbonates, bicarbonates or hydroxides.

10 The present invention relates to the use of Glepp-1 inhibitors for the treatment of an autoimmune
and/or an inflammatory disorder alone or in combination with a further drug which is active in the

treatment of autoimmune and/or an inflammatory disorders.

Any autoimmune and/or an inflammatory disorder is comprised by the present invention. Particular
disorders comprised are : inflammatory bowel diseases, Crohn’s disease, ulcerative colitis,

15 collagenous colitis, lymphocytic colitis, diversion colitis irritable bowel syndrome,
neuroinflammation including multiple sclerosis; Guillan Barré syndrome, chronic inflammatory
polyneuropathy (CIPN), lung diseases including acute respiratory distress syndrome; joint and bone
diseases including osteoarthritis and rheumatoid arthritis; liver diseases including liver fibrosis,
cirrhosis and chronic liver disease; fibrotic diseases including, lupus, glomerulosclerosis, systemic

20 sclerosis skin fibrosis, post-radiation fibrosis and cystic fibrosis; vascular pathologies including
atherosclerosis, cardiomyopathy and myocardial infarction; restenosis; and degenerative diseases of
the central nervous system including amyotrophic lateral sclerosis or inflammatory disorders of the

skin including scleroderma and psoriasis.

In an embodiment, the compounds of the invention can be used in the treatment of inflammatory
25 and/or autoimmune diseases, e.g. demyelinating diseases such as multiple sclerosis, alone or in

combination with a co-agent useful in the treatment of autoimmune diseases.

A suitable co-agent for the treatment of a demyelinating disease is selected from the following

compounds :



Ais selected fromthe group consisting of aryl, Cl-C6-alkyl aryl. In a
preferred enbodinent Ais AG alkyl aryl, and in particular n-butyl phenyl. 17
Rl is selected fromthe group consisting of H, Cl-C6-al koxy, halogen In a
specific enbodinent ft' is H Bis eithgs an am ne selected fromthe group
consisting of : SiB2 5or a carboxam de selected fromthe group consisting of
83 or gl) slaterignemi de Sepegytagey! for omneprgybptesu pitederonst £ng. cministered6By Babor a

urea noiety selected fromthe group consisti fo wherein Dis either
sel ected f1 oMt RE orBiBTCOHLT Qi Suen Bsbhog rist it G

(b) Glatiramer, e. g. in the acetate form;

(c¢) Immunosuppressants with optionally antiproliferative/antineoplastic activity, e. g.
5 mitoxantrone, methotrexate, azathioprine, cyclophosphamide, or steroids, e g

methylprednisolone, prednisone or dexamethasone, or steroid-secreting agents, e. g ACTH;
(d) Adenosine deaminase inhibitors, e. g. Cladribine;

Inhibitors of VCAM-1 expression or antagonists of its ligand, e. g. antagonists of the a4/pl integrin
VLA-4 and/or alpha-4-beta-7 integrins, e. g. natalizumab (ANTEGREN).

10 Rebif® (recombinant interferon-f3) is the latest development in interferon therapy for multiple
sclerosis (MS) and represents a significant advance in treatment. Rebif® is interferon (IFN)-beta 1a,
produced from mammalian cell lines. It was established that interferon beta-1a given subcutaneously
three times per week is efficacious in the treatment of Relapsing-Remitting Multiple Sclerosis
(RRMS). Interferon beta-1a can have a positive effect on the long-term course of MS by reducing

15 number and severity of relapses and reducing the burden of the disease and disease activity as
measured by MRI. The dosing of IFN-beta in the treatment of relapsing-remitting MS according to
the invention depends on the type of IFN-beta used.

Further anti-inflammatory agents (in particular for demyelinating diseases such as multiple

sclerosis) are described below :

20 A further anti-inflammatory agent is Teriflunomide which is described in WO 02/080897

Still a further anti-inflammatory agent is Fingolimod which is described in EP-727,406 and WO
2004/028251.



18 with mbeing an integer selected fromO, 1 or 2 and n being an integer
selected froml or 2 and le is Hor Cl1-C6 alkyl; or D4 (COOH), OC H2 COOH D4
with n being an integer selected fromO or 1, and wherein Ris selected from
the group consisting of Cl-Cp-alkyl or @4-Cs al kyl C7-C6-al kenyl, C7-

C6- al kynyl, G -C6-al koxy (including ethers or polyethers), G -C6-alkyl

ani ne, al koxy, aryl, heteroaryl, saturat@@ oxun84t ur at ed C3-C8- cycl oal kyl ,
het er ocycl oal kyl , CI-Co-aIkyI aryI ( yl group), C -Co-alkyl

het eroaryl, C, -Co-al kenyl aryl Ikenyl het eroaryl, C2-C6-al kym 71 aryl,
C7- C6- al kynyl heteroaryl,cycloaﬁk?l het er ocycl oal kyl, C7-C6-al keny
cycl oal kyl, C7-C6- al kenyl heterocycloalkyl C7- C6- al kynyl cycl oal kyl,

C2- C6- V. e r nd A

G o A D=L ARG AR o AL AT R RpopsBiand A
pyridyl, oxazonI i soxazol yl, thiazolyl, |soth|azolyl pyrazol yl ,
1,2,3-triazo|y|, 151,2,4-triazo|y| 1C% 3 oxadi azol yl ,
benzo(1, 2, 5) oxadi azolyl, 1,2,4-0 Q r/i 2, 5- oxadlazolyl

1, 3, 4-oxadi azolyl, tetrazolyl, 1 azhnyl benzopyrlnldlnyl,
benzodi oxol yl, benzofuryl, [2,3- I oy yl, 1sobenzofuryl,
benzot hi enyl, indazolyl, benzotriagol gk, isohenzothienyl, indolyl, isoindolyl,
3H i ndol yl, benzi m dazol yl, benzothiazolyl, benzoxazolyl, pyridazim., 71,
pyrimdyl, quinolizinyl, quinazolinyl, phthalazim.,71, quinoxalinyl,

ci nnol 'Sﬂin' @ ﬁl?tﬂié{rkﬁ]l@ihlhﬂéﬁﬁlhﬁtd]y hgerflW T‘é%élrolnhﬁ@%lcﬂ% Méscnb&i ihaxol 94/28866.

5,6, 7,8-tetrahydroqui nolyl, 5,6,7,8- tetrahydroi soquinolyl, purinyl,
pterldlnyl xant henyl , benzqu|nonI oonanyI gyrrolldlnyl

hiral




19 pyrazolidinyl, 211-benzo[d]1, 3-di oxol enyl, indanyl, imdazolidinyl,

1,2, 4-oxadi azolidinvl 1,2, 5- oxadiazolidinyl, 1,3, 4-oxadiazolidinyl or

i soxazolidinyl. In a specific enbodinent the aryl or heteroaryl noieties are :
phenyl, pyridyl, pyrazolyl, benzodi oxol yk, benzofuryl benzothienyl, indazolyl.
Cycloal kyl noities in R and A include in particular cyclopentyl, or cyclohexyl
gr oups .Still & lyrthereantisip@ainfriatorg g iintba belovrsingetdiazole slgribo kgl winclasidgsatbegor WP a
(), ?DE@QOB is either of B1B2B3 f 0=5.0N'RN, ,N, CCa N, R B6137B889 and
in a pre%erred enbodinent Bis either Bl1 or B2 or B3 . In another specific
enbodi nent according to Fornul a B is B20. 10A further specific enbodi nent

consists in carboxylic acid of fForrula (1) mher%Pn\D is either of : In a
further specific enbo?ijffle) PSS 0/”\1C::>\V/ 0
A\ N__J

S CN

Still a further anti-inflammatory agent is the below hydroxamic acid derivative which is described in

WO 03/070711.

ot(
N
N N
H

N\

o]
HO CONHOH
/ S

=

Still a further anti-inflammatory agent is MLN3897 which is described in W(02004/043965.

Cl

Still a further anti-inflammatory agent is CDP323 which is described in WO 99/67230.

Cl Chiral
20

Cl

10

Still a further anti-inflammatory agent is Simvastatin which is described in WO 01/45698.



"O In still a further specific enbodinment Ris aea hexyl group. Preferred
conpounds of the invention are those of Fornula (1), wherein Ais a phenyl
group substituted by aBis either BI1, B2, B3; Ris a substituted or
unsubstituted CA-Co-al kyl, a substituteqggor unsubstituted C3-C8-cycloal kyl, a
substituted or unsubstituted cycloal kyl, e.g.- a nmethyl substituted by

C3- C8-cycloal kyl (like a cyclopentyl of a cycl OBfopyl moiety); and I) is A
further specific enbodinent is related Yo fonpounds of Formula (la) wherein
the substituent ethynyl-A is in theopara~position as set out below: 10 (la)
A specific enbodi nent consists i C)boleic acid of Fornula (la) wherein Ais
an aryl noiety, in particular a substiifuted or unsubstituted phenyl group. A
speci fic phenyl would be a phenyl be Ubstituted by a Cl-Cs-al kyl, nore
preferably by a Cl-CA-alkyl, e.g. abatyt. A further specific enbodinent is
related to conmpounds of Fornula (Ib) and (1c) wherein the substituent

ethynylgft d Sirthd SREnRELE o Iaéeltn? " IQe{ml%c{ir?e- RRRLLORBSb AL Uk Rfsgw 2!

N
| N

NH

=

2

WO 96/33181, WO 2004/080377, WO 03/032999, WO 03/59871 and WO 2005/007616 also relate

5 to anti-inflammatory agents.

In a first embodiment the Glepp-1 inhibitor which may be used is a carboxylic acid of Formula (I) :

D
B

4

A

as well as its geometrical isomers, its optically active forms as enantiomers, diastereomers and its
racemate forms, as well as pharmaceutically acceptable salts and pharmaceutically active derivatives

10 thereof.
Compounds according to Formula (I) as well as their preparation are described in WO 2005/097773.
The substituents A, B, D and R' within Formula (I) are defined as follows :

A 1s selected from the group consisting of aryl, C;-Cg-alkyl aryl. In a preferred embodiment A is Cs-

Ce alkyl aryl, and in particular n-butylphenyl.



(I'b)(lc) wherein Ais a Cl-C6-alkyl aryl; Bis Bl, B3; Rand |I) are as defined
above. Specific Gepp-1 inhibitors according to Fornula (1) are selected from
the group of : 5-[{ 4-[(4-butyl phem, 71)ethynyl]benzyl
(hexyeam no] - 2- hydr oxybenzoi ¢ acid 17

5-[(4-[(4-butyl phenyeet hynyl ] benzyl | (hexyl ) am no] - 2- f| uor obenzoi ¢ aci d

4- ( 1145{ (msqdmcqu inbrarihe Sovpyonsistingen Hy (i -k dhl ot oplkeny. pdadey. Inja wedifino }

nmet hy %Bﬁ% th ﬁgquS-[{ 4-[ (4-butyl phem , 71) et hynyl ] benzyl } (3 -phenyl
propyl)anlndeﬁ- 15 ,droxyb enzoic acid 5-R4-[(4-butyl phenypet hynyl ] benzyli (

- napht hyl met hy) am no] - 2- hydr oxybenzoi ¢ acid 5((4-tert-butyl benzyl)5

4- [ ( 4- Bulsyithbemyqpeihbydtectdd hemaje gtoapicomgistdrelyfdr oxybenzoi ¢ aci d

i 04-[(4-](4-butyl phenyeet hynyl ] benzyl | (hexyl)am no] - 2- hydr oxybenzoi ¢ acid

2- 11uor o- 5-t hexyl [ 4- (phenyl et hyny) benzyl | am no } benzoi c acid
5-[(4-[(4-buty|phenyeethynyl]?enzylI(cyclopentylnethyeanino]-2-f|uorobenzoic
acid

5- R4-[ (4- but yl phenypet hynyl ] gﬁzyli 8.x3- di net hyl but ypam no] - 2-f| uor obenzoi c
acid 5-[{ 4-[(4-butyl phem, 71)et hynyl ] benzyl (ethyDam no]-2-fl uorobenzoic acid
155-(hexy|4-[(4-propy|phenyflﬁthynyl&penzyl } am no) - 2- hydr oxybenzoi ¢ aci d
5414-[ (4- butyl phenypet hynyl ] benzyl | (peravl )am no] - 2-fl uorobenzoic acid 5-[1
4-[ (4-butyl phenyfl et hynyl] benzyl (nmethyl)am no]-2-flu orobenzoic acid 5-]

(4-[(4-butyl.phenyeet hynyl.] benzyl | (cycl.opropyl i net hyeam no] - 2-f| uor obenzoi c

e d' 5o B R R DM TSRS 2. 77 Lot obenzol - aci d

2-fl uoro-54[ 4- (phenylet hynyebenzyli (propyl) am noThenzoic acid

2-f|uoro-5-(hexy114-[(4-propy|phenx}q}hynylibenzyl , am no) benzoic acid 5-{

{4-[ (4-butyl phenypet hym d] benzyl 1

[(2-carboxycyc|opropyl)nethyl]anin??ﬁﬂ-fluorobenzoic acid

5414-[ (4- et hyl phenypet hynyl ] benzyl ¥( hexyl ) am no] - 2-f | uor obenzoi ¢ acid

5414-[(4-tert-buty|phenyl)ethynyl]ggnzylI(hexyl)anino]-2-f|uorobenzoic acid

i 05-[ (4-[(4-butyl phenyeet hynyl]befzyl| (i sobutyl)am no]-2-fluorobenzoic acid

5-1[ 14-[ (4- but yl phenypet hynyl | benzyl | ( he. pamni noi carbonyl | -2-hydroxybenzoi c

ii(z:l_ ﬂyg;og)%égl% 42}?1@% gelégcggcg%%llln%ﬁehgr%a) Lo@s?s%%'f . (hexyDami no] met hyl

(2-[(4-butyl phenyeet hynyl ] benzyl | (hexyl ) am noi car bonyl11- 2- hydr oxybenzoi ¢ aci d

5-{ 4-[(4-butyl phenyfd et hynyl] benzyl (hexyeam no]carbonyl -2-fluorobenzoic

aci d o D

Is4-[14-[(4-buty|phgﬂygethynylgbenzylm{égcyclopentylpropanoyDanino]-2-hydroxy-

benzoic acid N. J’%{R { Py

5414-[(4-buty|phenydét%ynyl] eyl | (¢ytPohexyl car bonypam nol- 2- hydr oxybenzoic

acid 5-[1 4-[(4-butyl phenyflethynyl] benzyl ( hexanoyeam no]-2-hydroxybenzoic

aci d B6 B7 BS o

5-44-tert-butyl benzoyl) 14-[ (4- but yl phenyl ) et hynyl ] benzyl i am no) - 2- hydr oxybenzo

ic acid

5- (( bi plhanydameoigtycidomdyion e[ frdapednglsphenyeet hynyUbenzyl | am no) - 2- hydr oxybenz

oic acid 205-]

(4-[ (4-butyl phenyeet hynyl ] benzyl | (3, 3-di net hyl but anoyeam no] - 2- hydr oxybenzoi c
(W]

aci d gmg H
(s Oy

B9 B20
10

wherein D is either selected from the group consisting of D1, D2, D3 herebelow



540 , 3- benzodi oxo0l-5-yl carbonyl) t4-[(4-butyl pheny)ethynylibenzyl

am no) - 2- hydr oxybenzoi c aci d

Rbenzyl oxy) acetylil 4-[ (4-butyl pheny) et hynyl i benzvl am no) - 2- hydr oxybenzoi c
acid 5-[ 4-[(4-butyl phenyl)ethynyl] benzyl

(4- hexyl benzoyl ) am no] - 2- hydr oxybenzoi ¢ acid 55-4 | -benzot hi en-2-yl carbony 1)
4-[ (4- but yl phe@@dwy | ] benzy | aG@ﬂ)hy d roxy ioo@agid 5- [

4-1 (4- butyl phe t hynyl] benzyl (he eam no] net hyl

}-2-11)..,,dro nzoic acid (4- [ 4-[t4butyl phenypet hy benzyl f
(hexanoyDani no] mesityl [ phenoxy)acetic aamw 8-R4-[ (4-butyl pheny Dethyny |]benzy
I (3 -cy clopentylpropanoy)an1no] 5,6, 7,8- tetrahydronapht hal'ene- 2-carboxylic
acid 4- [ 4[(4-butyl phenyl)ethynyl] benzyl (3 -cycl opentyl pro
panoyDani no] net hyl p4benzoic acid 5-] D2 D3

(4-[(4-butyl phenyeet hynyl ] benzv11(3-cycl opentyl propanoyDanai no] - 2- f | uor obenzoi
c acid 5414-[(4-butyl pheny Dethyny I]benzy I (3,3-d i nmethy |b utanoy Dam

noj - 2- ﬁmulmtmogﬁmzowgmamkﬁ&ﬁfﬁﬁnﬂ [ 642 butt iy bpihg am Tk}t Inglagtd fibenkzyt 2 and R’ is
(cyclogfxy% ﬁ @Zg no] 2- hydr oxybenzoi ¢ aci d 4414-[ (4-butyl pheny Det hyny

| ] benzy* P Ran n1no]-2-hydroxybenzoic acid 154-[[ 4-[(4-butyl phem

71) et hynyl ] benzyl (3 -cycl opentyl pro panoyDam no] - 2-fl uorobenzoic acid 4-[]
4-[(4-tert-butyl phenyCet hynyl ] benzyl COOH)

} (3-cyclopent ylpr opanoyeamni noj - 2- hy enzo?c acid

4-43-cycl opentyl propanoyl) 1, 44(4-p o. p heny )ethyny libenzy } ami

no) - 2- hydr oxybenzoi c¢ acid

5-1[ (4-[(4- butyIphenyeethynyl]benzylI?S-%yclopentylpropanoyEanaino]naethyII-Z-
hydr oxybenzoic acid A further aspect of the present invention consists in the
use of a Gepp-1 inhibitor for the treatnent of autoi nmune and/or inflanmatory
di sorders. 5Still a further aspect of tDhd present invention consists in d epp-
| inhibitors for the treatnent of autoi nmune and/or inflanmatory di sorders.

d epp-inhibitors may be identified by an assay net hods descri bed bel ow (The

(i | epp-with Bbeidg Ay inkegeayelegted fipmrboak$ag) ). Wien enpl oyed as pharmaceutical s,

A epp- | inhibitors of the present invention are typically admnistered in the

form ofy & RAR TRGEHE ﬁ%kn tﬁle%% ic‘bq ing §E & %Q%EHP eulifal €9 % Jeh%loas-
conprising a conpound of Formula : ?1;, | C (W) ,2 and (V11
antrzlrp aI E@aa?km&ﬂﬁ(c(;ﬁlkyx;a(cmmia@bﬁgmirrpégzretheﬂhgI(Cllezig ak;?ml$§ mmﬁlﬁ)? eﬁg%?a/ﬂcgbaﬂemqie az e
also within the scope of the pres

i nve rson inthe art is
avar e Of aheipgral pabat Of&nsgtaaﬁedgé? Er ecrycfgahw[}élmef C'@%‘éﬁ/l@@eﬁ aﬂ Rag a
sui t abl i it i an be
o epar g AT B ey R e 2GR c%u‘?%“%%@?‘?‘%n%’“é?ﬁ%% gy
| east and, @etk-akkyopnpoarnayl, Geffésrdkylwyclphléyb@mﬁbmi@d heferedyckalkml €ht G orkenyé

compountHaL Uiy AT Sa Eeet YLy Bl Ry SRR LA Gl physi ci an, i n

the |i glter&fyclohtkyl €l evant circunstances, including the condition to be
treated, the chosen route of adnlnlstratlon t he actual conpound adm ni stered,

t he
Aryl or heteroaryl moities in R and A include phenyl, naphthyl, phenantrenyl, pyrrolyl, furyl,

thienyl, imidazolyl, pyridyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl,

15 1,2, 4-triazolyl, 1,2 3-oxadiazolyl, benzo(1,2,5)oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, tetrazolyl, 1,3,4-triazinyl, 1,2,3-triazinyl, benzopyrimidinyl, benzodioxolyl,
benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl, benzothienyl, indazolyl, benzotriazolyl,
isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl,
pyridazinyl, pyrimidyl, quinolizinyl, quinazolinyl, phthalazinyl, quinoxalinyl, cinnolinyl,

20 naphthyridinyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-
tetrahydroisoquinolyl, purinyl, pteridinyl, xanthenyl, benzoquinolyl, oxolanyl, pyrrolidinyl,



75 age, weight, and response of the individual patient, the severity of the
patient's synptons, and the |ike. The conpounds of the invention, together
with a conventionally enployed adjuvant, car-rier, diluent or excipient nay be
pl aced into the form of pharmaceutical gonpositions and unit dosages thereof,

and in such formmay be enployed as solids, such as tablets or filled

capsul @srazeohdinylgaHeengeldhl, adlicxoleny ornknyls usidermdidong, | 2msixediordidimili k2.HAs, or
capsul es f.illed with,the sane. all.for oral use, or in the formof sterile
injecté%?e Sol uti-ons "10r pareﬁpéraf flncﬂuérng subcut aneous use). Such
pharmaceutical conpositions and unit dosage forns thereof may conprise

i ngr edilgﬁtsﬁediﬂilc aﬁﬁMﬁilihbhﬁhabgyﬂ)bﬂbﬁéﬁoEMSg)ieﬂeﬁ hre?l’ph‘ﬁhilhpﬂidy&d@ietzb@llal active "
conmpounds or principles, an uch unjt dosage fornms nmay contain ioany suitable
ef f ect iPFB2OSIRRRE. Rsmzeleylbanze “Wﬁb#ék?@ﬁf comensurate with the intended daily
dosage range to be enpl oyed. The pharmaceuti cal conpositions of these

| nvent iQukaA3NnRA AITRNALLIRN RN BBk Lyl Yent U ESclbREL Hdliongs or al . rectal,
transdernmal , "subcut aneous, intravenous, intranusculaf, and intranasal. The
conpositions for oral admnistration can take the formof bulk Iiquid

sol ut i ghnéirder spespisresitodsnens congiisinkcapmabe a¢id i Fermpd o nivhereindivesvaather othe
conpositions are presented in unit dosage forns to facilitate accurate dosing.
The term "unit dosage forq;" refers to physically discrete units suitable as
unitary dosages for human Fubject band, ot her mammal s, each unit containing a
predeterm ned quantity of ,active mat eriar’cal cul ated to produce the desired

t herapeutic effect, in aié&biatigm mﬁth{%nsuitable phar maceuti cal excipient.
Typi cal unit dosage forns include prefilled, preneasured 20anpoul es or
syringes of the liquid cogpositigns or gjlls, tablets, capsules or the like in
the case of solid conpositions. In such conpositions, the carboxylic acid
according to the inventiog is usually a g nor cenponent (from about 0.1 to
about 50% by wei ght or preferably fromabout " to about 40% by weight) with
the remai nder being vari8§s ve j@Wes£dbg%arr¥%W§wand processi ng ai ds hel pful
for forming the desired ¢oSing férm YLPquid Yofms suitable for oral

adm ni stration may include a suitabl e agueous or nonaqueous vehicle with
buffers, suspending and disspensi ng agemts, coborants, flavors and the |ike.
Solid fornms may include, for exanple, any of the follow ng ingredients, or
conpounds of a simlar nature: a binder such as mcrocrystalline cellulose,
gum t r agacanpkfaredgembddinRnt Bris @¥et Bil @aB2sit@B as starch or | actose, a

di sintegrati ng agent such as alginic acid, Prinogel, or corn starch; a

| ubri cant chh as .magnesji um 76 atearate; a glidant such as colloidal silicon
di o- xi dBangf %fv@éﬁl’@ﬁi‘%‘ﬂgméﬁg}%‘?ﬂt ageRrAngdo Lpna ) &y is&alcharin: or a flavoring
agent such as pepper-mnt, nethyl salicylate, or orange flavoring. Injectable
conposiA e fleifloRitedlhont RBSEds HPQRLdxRIieatiaRIr @ osh@k (1) ewB&kinT8 iQdither of :
phosphat e- buf -fered saline or other injéctable carriers known in the art. As
above nentioned, conpounds of Formula (1), (11), (111), (1V), (V), (V1) and
(V11) in such conpositions isQypically a mnor® éhponent, frequentl: ranging
bet ween 0.05 to 10% by wei gh g i t@ooke remal ndi! bedihg the injectable carrier

and the |ike. The above desg oral |y adm ni stered or
i njectable conpositions are ¥ e. Further materials as well
as processing techniques and the like are set oyt in Part 5 of

In a further specific embodiment D is

COOH



Rem ngton 's Pharmaceutical Sciences, 20th Edition, 2000, Mick Publishing
Conpany, Easton, 10Pennsyl vania, which is incorporated herein be reference.
The conpounds of this invention can al so be adm ni stered in sustained rel ease
forms or from sustained release drug debpvery systens. A description of
representative sustained rel ease materials can also be found in the

i ncor pdn atiléa furthesspesifec ¢mbRemenidt o CsCpaliyhe- geudxgbgiousci ences. Exanpl e |

Bi ol ogi cal assays 15In the foll OWI ng an assay shall be presented that allow
the id e i pport of
the t na e rd PPk e b MRhuby Misth bl bty S PO A REF PGl BoBHER . “he
cogpoursdl(sistmitecﬂ:ﬁy W]lcﬁhléCl&alkyl Bidgithef Bl %32)]636\& is 2(Mbstlt(lt\jéﬂ)oraﬂﬂlb(sm?eﬂ,Cﬁ@@‘alﬁ)ﬁl (2)
subjected to the fol | owi ng assay epp- i nding assay (in vitro 2
In vit rCVBEEYE 8y unseéﬁtrtmieaﬁbt%w&loaéwi eﬁc%ubstﬁﬁtﬁé@fuawbﬁr@ptedl “Hatk¥d chert axi s

on THP- nodel for
i nf Fa (t:l?%%% %)3_)& lh?tﬁg%glﬁytlhﬁtcfg%gf Lé{ﬁ%ﬁalﬁ%’l?m %W &Jeh Srigg%\&el{ﬂvrgpyr%odel for
i nfl annmlet@h)andﬂilﬁ) Cont act hypersensitivity (CBSis a T cel I - nmedi at ed nodel of
skin inflammation) 77 (6) PAP. (in vivo nodel for MS) (7) Ucerative colitis

(1) The Glepn-1 Bi Assaycébg vitro asggy) Assays for the
deternination of the PTP inhi ory acti VI ty of test co ounds are wel I known
to a 5person ski in thesart-O"n exanphe odf°%ich an ’ Hdescri bed

bel ow : The PIP me Ass ns at det ning the ex of i nhi bition of
d epp-1 in the pregéncerof est cOnpo The inbibiti is illustrated by

| C50 val ues which genote the concentrati o.of test conpound necessary to
achieve an inhibition of 50% of depp-1 using the foll owi ng concentration of

the d epPL- substrate DIFMJUP : 10 -30 ' AM D FMUP for GLEPP-1
irther specific embodiment is related to compounds of Formula (Ia) wherein the substituent

ethynyl-A is in the para-position as set out below :

B/D

(la)

A

10

A specific embodiment consists in carboxylic acid of Formula (Ia) wherein A is an aryl moiety, in
particular a substituted or unsubstituted phenyl group. A specific phenyl would be a phenyl being
substituted by a C;-Cs-alkyl, more preferably by a C,-Cs-alkyl, e.g. a butyl.

A further specific embodiment is related to compounds of Formula (Ib) and (Ic) wherein the

15 substituent ethynyl-A is in the para-position or orto-positon as set out below



a) PTPs cloning The cloning and expression of the catalytic domain e.g. of

A epp-1, may be perforned as described in S. Wachli et al. : 1 Blot (Them
2000, 275(13), pp 9792-9796. b) Materials and Met hods 15The D FMJP assay
allows to foll ow the dephosphoryl ation of D FM.IP (6, 8-Di Fl uoro-4-

Met hyl Unbel | i feryl Phosphate) - which is the 3 epp-1 substrate - nediated by
Aepp-1into its stable hydrePysis product, i.e. D FMJ (6, 8-difl uoro-7-hydroxy
counmarin). Due to its rathef low pKa and its hiq:? guantumyield, D FMJ all ows
to nmeasure both acidic and al kal i ne phosphat ageactivitpes with a great
sensitivity. 211Assays erfornmed in a 96 |well te format, using the
catalytic core of a huma - € enzyne and

6, 8- Di Fl uor o- 4- Met hyl Unbe eryl Phosphate MUP, Mbl ecul ar Probes, D-6567)
as a substrate. Compounds tp be tested were solved in 100% DAI S at a
concentration of 2 inM Su?equent dilutions of the test conpounds (to yield a
concentration of 100, 30, , 3, 1,0.3, 0.1, 0.03, 0.01, 0.002 tiM were
performed in 60 % DMSO manugl ly. 8 ttl of diluted 25conpound or vehicle (60%
DAIS = control) was distribdted to a black Costar 96 well plate. 441 of hunman
reconbi nant G epp-1 enzyne diluted in assay buffer (20mMIris HC1 pH 7.5,
0.01% | GEPAL CA-630, 0.1nmM et hyl enedi am netetracetic acid, 1nmM
DL-Dithiothreitol) can be ed to 78 the di(||cl)|ti ons of conpound or vehicul e
(distributed to a black Co(star 96 well plate), followed by 50g1 of D EMJP
diluted in the assay buffer. The reaction ran for 30 m nutes at room

t enper atheren ek ar@-¢ eay gyl Bes BlluBBeR aedOeark nt defsictlynbdvart egral or intensity)
on a Perkin-El ner Victor 2 spectrofluorinmeter (excitation of

6, 8-di tJ uar.o--7- hydr /. coumarj.n js_at 355nm th i ssion at 460 5nm for

0. 1oy . SPHATE STt gLE TR fooh Rl B ar Raet By S BB sl U e r el ati ve
fluorescence ion absence of a test conmpound (PIP inhibitor), i.e. with the

sol vents-ghquebSishBiMBthynTBedB0hesal u@sn J] - hydbitybehiinaorgr € determ ned in
triplicates. The tested corrpounofs according to Fornmula (1) display an
inhibition (illustrated by 1050 values) with regard to 3 epp-1 of preferably

| es$ t Ran4d6+-Bwyinkend) shinar Hperyli(kasg Damite 15 -gaaroberarsiasidt | c50 val ues for
test conpounds (A epp-1 Inhibitors) A epp-1 Inhibitor ( Test Conpound)

| nhi bi t4_on C VI _(A i : :

(48) - 44( ‘gf%ﬁ%‘%@%ﬁ?&ﬁf‘l@?lr]]‘;efé#é][2. Ty S Py s 6l Pt re'%" Y di one < 1
i,LIVI 4-cvano-N-(4-[[(22)-2-(5-io0do-2-0x0-1, 2-di hydro-3H-i ndol - 3-

). ., , | iSddAdyhbetyhemd]etinay dbenzyl (3 phemyi@ogylzamingk2-hydroxybenzoic acid

5-[{4-[(4-butylphenyl)ethynyl]benzyl }(1-naphthylmethyl)amino]-2-hydroxybenzoic acid
5-((4-tert-butylbenzyl){4-[(4-butylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic acid
10 4-[{4-[(4-butylphenyl)ethynyl]benzyl} (hexyl)amino]-2-hydroxybenzoic acid
2-fluoro-5-{ hexyl[4-(phenylethynyl)benzyl]Jamino }benzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(cyclopentylmethyl)amino]-2-fluorobenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl }(3,3-dimethylbutyl)amino]-2-fluorobenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(ethyl)amino]-2-fluorobenzoic acid

15 5-(hexyl{4-[(4-propylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic acid



<104 ([ (4-[(4-hexyl phenyl)ethynvl]benzyl | [4-( triflu oronethyebenzyl k
amno | -(oxo)acetic acid < 1 04 5-44-dec- 1 -ynylbenzy | ) [(20-343-(tritl
uoronethyl)pheny 1 lprop-2- enoyllam no)-2-hydroxybenzoic acid < 1 giVl

(4- 1[[(2 1,4-[(octyl ami no)carbony lipheny I 1- 1 ,3 -thi azol-4- yl)m

et hyl ] phenyl p ropanoyl)ami no] nmethy |I 1 phenoxy )acetic acid < 1 plWf
5-1 ( 4- EGipbbekﬁh@ﬂyih%%ﬂéﬂywr(béﬁﬂymﬂmOIﬁé&yhﬂ%mﬁm&@mQ hydr oxy- benzoi c
aC|d <1 gM5-{ [ ( 4-[(4-butylphenyllethynyl] benzyl 1 (hexyl)amn no]carbonyl

ot  oct i PR aREn Ry Dol e Bbol RIS A FRRRRERY, 170 A Ler

starvation of THP1 cells in serumfree nedlun1for 3 hours, 107 cells/nml in

medi um3e[dat[ed-butgtphend Y&t IBSA] | banmt i eyl dpird o siethwh eminofd - hatreltbnzdi®@cudl of cel | s
were applied to the top chanber (5 ftm pore size transwell plates, COSTAR, New

of 1 es b i Cter e R Prtne e TSR CHSMIAr | At or | ncubation t 37C

and 5% of CO2 for 3 hours cells that passed through t he nenbrane were

col lsectregh@ps-Gouptadictiyndl) Bt of$3@)ahii 8 |bénzofCatipdi ff TM  Test Conpounds (
4-1(4- hexylpheﬁynghgn;PizgnzyFH?ﬁ %?&ifldoronethyl) benzyl ] am nof (oxo) acetic

aci d, 5[ 44(4- but yl henyBeth IlbenZXII(hexyI)anlno] 2- hydr oxybenzoic acid, 5
[ 14- (24 WOy EeryBEAFADYIP i’))%thyny/l henrex ynyaMenaric afony 11- 2- hydr oxybenzoi ¢
acid) block chenotaxis of Iynphocytes with EC50 between 1 and 15 uM In vitro
chenot ax} s ygip0g 1 HATRe FANIB¥AAT: [(2LDELESR N0 PRSPy BREMIIRELAS -hRbIoBWS-oic acid
5-[{4-[(4-ethylphenyl)ethynyl]benzyl } (hexyl)amino]-2-fluorobenzoic acid
5-[{4-[(4-tert-butylphenyl)ethynyl]benzyl } (hexyl)amino]-2-fluorobenzoic acid
10 5-[{4-[(4-butylphenyl)ethynyl]benzyl}(isobutyl)amino]-2-fluorobenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-hydroxybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzoyl } (hexyl)amino]methyl }-2-hydroxybenzoic acid
5-{[{2-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-hydroxybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-fluorobenzoic acid
15 4-[{4-[(4-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]-2-hydroxy-benzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(cyclohexylcarbonylyamino]-2-hydroxybenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl } (hexanoyl)amino]-2-hydroxybenzoic acid
5-((4-tert-butylbenzoyl){4-[(4-butylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic acid

5-((biphenyl-4-ylcarbonyl){4-[(4-butylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic acid

20 5-[{4-[(4-butylphenyl)ethynyl]benzyl}(3,3-dimethylbutanoyl)amino]-2-hydroxybenzoic acid



Material: Medium (RPM 1640 wi t hout phenol red), containing L-glutam ne, 0.3%

DI VES and 2% 15foetal calf serum 96-wel |l filter plates (Neuro Probe Inc,
ChenpTX #101-5) with a 5 mi cron pore size. 96-wel | funnel plates (Neuro
Probe Inc, FP I) Bl ack 96-wel | regger pl ates (Costar # 3915).

Chenoki ne Q 1, R&D systens), use at mcro nolar. 211CyQUANT Cel

Prol i f ér@i. mnm@z@lﬁrxlce(rmyéﬂm[& bwmbensrlmhyrwl]@mwb})ammcecﬁ hydrexgteszdior

preparatbon of nonocytes by MACS sorting. autoMACS(r) purification kit
(M Iteﬁyl Biotec # 130-091-153). 30 Method: Prepare nonocytes froma single
huf fy coat by negative depletion using the autoMACS(r) nmagnetic cell sorting

Ki t fors-@(epanaty)esety0f{4-[¢hbowgiredy])apnotites! ) anlineubaydoryiacyit asid(1 X 106
cells/ml) with test conmpounds to chosen final concentration(s) for 20 m nutes

he-cherbd-Salame &1 bkl & Fendbeer il Sant s berspicdne 111 er to

one side, inside the plate cover, and to avoid touching the filter). Add the

test C@n?p%@%thlmgrﬁc (ywm[@muyrfpﬁem)%t vﬁserﬁ?@a&%{cﬁ -y drbg rehgPLayi s

wel |'s h t he chenoki ne he” conmpounds” are thus present i'n both the
upper and | ower chambers during the chenotaxis). Distribute the nonocytes

(20, 000-defHleH- @éylphmml)ethynal]bwall‘(hﬁéamé)ammczimetﬁy&é hyfraxgkynzeis acsl t he top of

the plate filter taking care to avoid air bubbles. Replace plate |id.

Lot L M AR R b ool s | oubator

cells that have not mgrated. This is achieved by using a 10nmlL pi pette and
incli niSH[cj4t[hféblptlyhﬁlenyalletlg&yl]bwzlylit()wyuopmhylp@paﬂmeyl)‘aiﬂimcd|=5 o/ssel f, let the PBS

o oS S i ORBLIR P, B peLte (L Oently mgalnet the metal

reader plate with the aid 70of the funnel assenbly and by centrifuging at 2000

rpmyf or4- @ {m[aUB@Slphenyl)ethynyl]benzyl }(3-cyclopentylpropanoyl)amino]methyl}-benzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]-2-fluorobenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(3,3-dimethylbutanoyl)amino]-2-fluorobenzoic acid
4-[{4-[(4-butylphenyl)ethynyl]benzyl }(cyclohexylcarbonyl)amino]-2-hydroxybenzoic acid
4-[{4-[(4-butylphenyl)ethynyl]benzyl } (hexanoyl)amino]-2-hydroxybenzoic acid

15 4-[{4-[(4-butylphenyl)ethynyl]benzyl }(3-cyclopentylpropanoyl)amino]-2-fluorobenzoic acid

4-[{4-[(4-tert-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]-2-hydroxybenzoic acid

4-((3-cyclopentylpropanoyl){4-[(4-propylphenyl)ethynyl]benzyl } amino)-2-hydroxybenzoic acid

5-{[{4-[(4-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]methyl}-2-hydroxybenzoic

acid

20



Pl ace an adhesive plate cover onto the plates and | eave at -80C overnight.

The next day, defrost the plates and add CyQUANT. Read the plates in a Wall ac
Victor Fluorescent Counter (excitation at 480 nm emission at 3 |

(3) Lynphocyte recruitnment by thioglycolbate (in vivo nodel for inflammation)
The follow ng assay ains at determning the anti-inflammtory effect of

A epp-1 inhibitors in a nodel of |ynphocyte recruitnent by a thioglycollate
(i.e an inflammatory agent) challenge of mce, in vivo. The assay was
performed as follows : A total of 6 OH mce (Breeding Janvier about 8-9 weeks;
obtained from 1FFACREDO, |' Arbreste, France) were used. 2 groups, each
consisting of 6 aninmals were forned : Goup 1 : The aninmals were adm ni stered
(per oA ﬁmlﬂomeafof:ﬂﬁb lbnesr;nt Idvgntdﬁn doexiareh Hessaef § fbgipt | whikdntorchg treat@eoup 2
The ani nmal s. were a tereqvéﬁ céi? a dose of 30 ng/ kg of depp- |
inhibif’?”%%?ﬂﬁpq? ﬂ”P a@ﬂ%ﬂ isey Group 3 : Negative control (vehicle)
Goup 4 : Shamor baseline: the animals receive the vehicle of the GLEPP and

sal isne 1vaeﬂahﬁéfe£sp9& omqués)éﬁ%ba&%h coﬁsﬁs@ap@rép %ﬁibust%pﬁl@Itrea&a&t\Meeks old
fenale C31-1 mce were fasted during 18 hours. 15 minutes prior the

i nt r apapidioneat aidpeaflpomagdry disoodsitycol | ate (1.5% 40 m/kg), the nmice were
treated orally with a Gepp-1 inhibitor. Control mce received CMJ Tween as

vehi cl 0. n d the
por  ondaio SN el BF Bk BRed R MIBLBRRHS blsEbe Y St b GReRy BB era
211Th614£N@@ﬁSHMﬁﬂﬁwﬂpne 4hrs or 48 hrs after thioglycollate challenge to

eval uate neutrophils or nacrophages recrui tment, respectively. The white bl ood

o o TR LR i TRISEAL 52 R SRLECE) o & CRUnL e Aol ke

Conpoundnidi&eRadlin tthbRh b4 pharmaceutical composition. Hence, pharmaceutical compositions
comprising a compound of Formula (1), (IT), (IIT), (IV), (V), (VI) and (VII) and a pharmaceutically
acceptable carrier, diluent or excipient therefore are also within the scope of the present invention. A
person skilled in the art is aware of a whole variety of such carrier, diluent or excipient compounds

suitable to formulate a pharmaceutical composition.

15 Such compositions can be prepared in a manner well known in the pharmaceutical art and comprise
at least one active compound. Generally, the compounds of this invention are administered in a
pharmaceutically effective amount. The amount of the compound actually administered will
typically be determined by a physician, in the light of the relevant circumstances, including the

condition to be treated, the chosen route of administration, the actual compound administered, the

20

25



Ani mal s per Group Decrease in blood Neutrophil s SUM Decrease in blood 1)
I nphoc) tes SUM Decreas e in blood Macro!) hages SUM 1144(4-
hexyl phen}, 71) et hynyl

10

15

20

25

25
age, weight, and response of the individual patient, the severity of the patient’s symptoms, and the

like.

The compounds of the invention, together with a conventionally employed adjuvant, car-rier, diluent
or excipient may be placed into the form of pharmaceutical compositions and unit dosages thereof,
and in such form may be employed as solids, such as tablets or filled capsules, or liquids such as
solutions, suspensions, emulsions, elixirs, or capsules filled with the same, all for oral use, or in the
form of sterile injectable solutions for parenteral (including subcutaneous use). Such pharmaceutical
compositions and unit dosage forms thereof may comprise ingredients in conventional proportions,
with or without additional active compounds or principles, and such unit dosage forms may contain
any suitable effective amount of the active ingredient commensurate with the intended daily dosage

range to be employed.

The pharmaceutical compositions of these inventions can be administered by a variety of routes
including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, and intranasal. The
compositions for oral administration can take the form of bulk liquid solutions or suspensions, or
bulk powders. More commonly, however, the compositions are presented in unit dosage forms to
facilitate accurate dosing. The term “unit dosage forms” refers to physically discrete units suitable as
unitary dosages for human subjects and other mammals, each unit containing a predetermined
quantity of active material calculated to produce the desired therapeutic effect, in association with a
suitable pharmaceutical excipient. Typical unit dosage forms include prefilled, premeasured
ampoules or syringes of the liquid compositions or pills, tablets, capsules or the like in the case of
solid compositions. In such compositions, the carboxylic acid according to the invention is usually a
minor component (from about 0.1 to about 50% by weight or preferably from about 1 to about 40%
by weight) with the remainder being various vehicles or carriers and processing aids helpful for

torming the desired dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous vehicle
with buffers, suspending and dispensing agents, colorants, flavors and the like. Solid forms may
include, for example, any of the following ingredients, or compounds of a similar nature: a binder
such as microcrystalline cellulose, gum tragacanth or gelatine; an excipient such as starch or lactose,

a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium



]benz).., 71} [4- (trifluoronmethyl)ben zyl]am no ;- (oxo)acetic acid 6 27 5 29
5 27 7 butyl pheny Dethyn yl] benzyll (hexypam no ]-2-hydroxybenzoic acid 6 44 4
47 4 50

26
stearate; a glidant such as colloidal silicon dio-xide; a sweetening agent such as sucrose or

saccharin; or a flavoring agent such as pepper-mint, methyl salicylate, or orange flavoring.

Injectable compositions are typically based upon injectable sterile saline or phosphate-buf-fered
saline or other injectable carriers known in the art. As above mentioned, compounds of Formula (I),
s (ID), (I), (IV), (V), (VI) and (VID) in such compositions is typically a minor component, frequently

ranging between 0.05 to 10% by weight with the remainder being the injectable carrier and the like.

The above described components for orally administered or injectable compositions are merely
representative. Further materials as well as processing techniques and the like are set out in Part 5 of
Remington’s Pharmaceutical Sciences, 20™ Edition, 2000, Marck Publishing Company, Easton,

10 Pennsylvania, which is incorporated herein be reference.

The compounds of this invention can also be administered in sustained release forms or from
sustained release drug delivery systems. A description of representative sustained release materials

can also be found in the incorporated materials in Remington’s Pharma-ceutical Sciences.

Example 1 : Biological assays

15 Inthe following an assay shall be presented that allow the identification of Glepp-1 inhibitors. Also,
example assays in support of the the anti-inflammatory effect of Glepp-1 inhibitors shall be

presented.

The compounds of Formula (1), (IT), (IIT), (IV), (V), (VI) and (VII), may be subjected to the

following assays :

20 (1) Glepp-1 binding assay (in vitro)
(2) In vitro assay(s): Cell functional effect. Effect on MCP-1-induced chemotaxis on
THP-1 cells
(3) Lymphocyte recruitment by thioglycollate (in vivo model for inflammation)
(4) Collagen induced arthritis (CIA) in mice (in vivo model for inflammation)

25 (5) Contact hypersensitivity (CHS is a T cell-mediated model of skin inflammation)



6 butyl phen}, 71)et hynyl] benzyl ; (hexyl)am no ]carbonyl', - -2-

hydr oxy- benzoic acid 6 41 6 41 ¢ 62 Cr, I[I-(3- chlorophenyl)-1-
meth)..,,lethyl] { 44(4- hexyl phenyeet hynyl ]benzyl', - am no)(oxo) acetic acid
6 If) 27

(6) EAE (in vivo model for MS)

(7) Ulcerative colitis

1) The Glepp-1 Binding Assay (in vitro assay)

Assays for the determination of the PTP inhibitory activity of test compounds are well known to a

5 person skilled in the art. An example of such an assay is described below :

The PTP Enzyme Assay aims at determining the extent of inhibition of Glepp-1 in the presence of a
test compound. The inhibition is illustrated by ICso values which denote the concentration of test
compound necessary to achieve an inhibition of 50% of Glepp-1 using the following concentration
of the Glepp-1 substrate DIFMUP :

10 -30 uM DiFMUP for GLEPP-1.

a) PTPs cloning

The cloning and expression of the catalytic domain e.g. of Glepp-1, may be performed as described

in S. Wichli et al. : J. Biol. Chem. 2000, 275(13), pp 9792-9796.

b) Materials and Methods

15 The DiIFMUP assay allows to follow the dephosphorylation of DiFMUP (6,8-DiFluoro-4-
MethylUmbelliferyl Phosphate) - which is the Glepp-1 substrate — mediated by Glepp-1 into its
stable hydrolysis product, i.e. DiFMU (6,8-difluoro-7-hydroxy coumarin). Due to its rather low pKa
and its high quantum yield, DiFMU allows to measure both acidic and alkaline phosphatase

activities with a great sensitivity.

20 Assays were performed in a 96 well plate format, using the catalytic core of a human recombinant
Glepp-1 as the enzyme and 6,8-DiFluoro-4-MethylUmbelliferyl Phosphate (DiIFMUP, Molecular
Probes, D-6567) as a substrate. Compounds to be tested were dissolved in 100% DMSO at a
concentration of 2 mM. Subsequent dilutions of the test compounds (to yield a concentration of 100,
30, 10, 3, 1,0.3, 0.1, 0.03, 0.01, 0.001 uM) were performed in 60 % DMSO manually. 8 ul of diluted

25 compound or vehicle (60% DMSO = control) was distributed to a black Costar 96 well plate. 42l
of human recombinant Glepp-1 enzyme diluted in assay buffer (20mM Tris HCl pH 7.5, 0.01%
IGEPAL CA-630, 0.1mM ethylenediaminetetracetic acid, ImM DL-Dithiothreitol) can be added to
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the dilutions of compound or vehicule (distributed to a black Costar 96 well plate), followed by 50ul

of DiIFMUP diluted in the assay bufter. The reaction ran for 30 minutes at room temperature before

reading the fluorescence intensity (integral or intensity) on a Perkin-Elmer Victor 2

spectrofluorimeter (excitation of 6,8-difluoro-7-hydroxy coumarin is

at 355nm, the emission at 460

nm, for 0.1s). The percentage of inhibition is determined by measuring the relative fluorescence ion

absence of a test compound (PTP inhibitor), 1.e. with the solvent alone (5% DMSO). The 1Cs, values

for inhibition were determined in triplicates.

The tested compounds according to Formula (I) display an inhibition (illustrated by ICs, values)

with regard to Glepp-1 of preferably less than 20 pM, more preferred less than 5 uM.

Table 1 : ICsq values for test compounds (Glepp-1 Inhibitors)

Glepp-1 Inhibitor ( Test Compound) Inhibition (ICs¢)
(4E)-4-[(5-bromo-2-furyl)methylene]-1-(4-iodophenyl)pyrazolidine- <1 uM
3,5-dione
4-cyano-N-(4-{[(2Z)-2-(5-10do-2-0%0-1,2-dihydro-3H-indol-3- <1uM
ylidene)hydrazino]carbonyl}phenyl)benzamide
({{4-[(4-hexylphenyl)ethynyl]benzyl } [4-(trifluoromethyl)benzyl]- <1uM
amino }-(oxo)acetic acid
5-((4-dec-1-ynylbenzyl){(2E)-3-[3-(trifluoromethyl)phenyl]prop-2- <1uM
enoyl }amino)-2-hydroxybenzoic acid
(4-{[[(2-{4-[(octylamino)carbonyl]phenyl}-1,3-thiazol-4- <1uM
yl)methyl](3-phenylpropanoyl)amino]methyl } phenoxy)acetic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]-2-hydroxy- <1uM
benzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2- <1uM
hydroxybenzoic acid

(2) in vitro assay(s): Cell functional effect. In vitro chemotaxis.
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The assay was performed as follows: After starvation of THP1 cells in serum free medium for 3 hours,
107 cells/ml in medium containing 0.5% BSA, and inhibitors, when indicated. 100 pl of cells were
applied to the top chamber (5 um pore size transwell plates, COSTAR, New York) and 600 pul of
medium containing MCP-1/CCL2, in the absence or presence of test compounds, were added to the
5 lower chamber. After incubation at 37°C and 5% of CO; for 3 hours, cells that passed through the

membrane were collected and counted in a Beckman Coulter™ AcT 5diffTM.

Test Compounds ({{4-[(4-hexylphenyl)ethynyl]benzyl } [4-(trifluoromethyl)-benzyl]amino } -
(oxo)acetic acid, 5-[{4-[(4-butylphenyl)ethynyl]benzyl }(hexyl)amino]-2-hydroxybenzoic acid, 5-{[{4-
[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-hydroxybenzoic acid) block chemotaxis of

10 lymphocytes with ECs, between 1 and 15 uM.
In vitro chemotaxis using human monocytes:
The assay was performed as follows:

Material:

. Medium (RPMI 1640 without phenol red), containing L-glutamine, 0.3% DMSO and 2%

15 foetal calf serum.
. 96-well filter plates (Neuro Probe Inc, ChemoTX #101-5) with a 5 micron pore size.
. 96-well funnel plates (Neuro Probe Inc, FP1).
. Black 96-well reader plates (Costar # 3915).
. Chemokine (MCP-1, R&D systems), use at 1 micro molar.
20 e CyQUANT Cell Proliferation Assay Kit (Molecular Probe Inc. # C7026).
. Buffy coats for preparation of monocytes by MACS sorting.

. autoMACS® purification kit (Miltenyi Biotec # 130-091-153).
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Method:

. Prepare monocytes from a single bufty coat by negative depletion using the autoMACS®

magnetic cell sorting kit for preparation of “‘untouched” monocytes.

. Incubate monocytes (1 X 10° cells/ml) with test compounds to chosen final concentration(s)

s for 20 minutes at 37° C.

. Prepare chemotaxis plate: add chemokine to the lower chambers of the chemotaxis wells
(during this time it 1s advisable to place the filter to one side, inside the plate cover, and to avoid

touching the filter).

. Add the test compounds, where appropriate, to the lower chambers of the chemotaxis wells
10 with the chemokine (N.B. the compounds are thus present in both the upper and lower chambers

during the chemotaxis).

. Distribute the monocytes (20,000 cells per well in a total volume of 20 micro litres) on to the

top of the plate filter taking care to avoid air bubbles. Replace plate lid.
. Incubate at 37°C for 2 hours.

15 Carefully remove the plate from the incubator and remove the lid. Wash the filter with 10
ml of PBS in order to remove cells that have not migrated. This is achieved by using a 10ml pipette
and inclining the plate at 45°. Without touching the filter itself, let the PBS run over the filter by
tapping the pipette tip gently against the metal border.

. Transfer the migrated cells from the transmigration plate to a black reader plate with the aid

20 of the funnel assembly and by centrifuging at 2000 rpm for 2 minutes.
. Place an adhesive plate cover onto the plates and leave at —80°C overnight.
. The next day, defrost the plates and add CyQUANT.

. Read the plates in a Wallac Victor Fluorescent Counter (excitation at 480 nm, emission at

520 n.
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3) Lymphocyte recruitment by thioglycollate (in vivo model for inflammation)

The following assay aims at determining the anti-inflammatory eftect of Glepp-1 inhibitors in a
model of lymphocyte recruitment by a thioglycollate (i.e. an inflammatory agent) challenge of mice,

invivo.
5 The assay was performed as follows :

A total of 6 C*H mice (Breeding Janvier about 8-9 weeks; obtained from IFFACREDQO, I’ Arbreste,

France) were used. 2 groups, each consisting of 6 animals were formed :

e Group | : The animals were administered (per os) a dose of 30 mg/kg of Dexamethasone

(positive control).

10 o Group 2 : The animals were administered (per os) a dose of 30 mg/kg of Glepp-1 inhibitor

solubilized in the vehicle.
e Group 3 : Negative control (vehicle)

e Group 4 : Sham or baseline: the animals , receive the vehicle of the GLEPP and saline

("vehicle" of Thioglycollate).
15 Experimental Protocol:

8-9 weeks old female C3H mice were fasted during 18 hours. 15 minutes prior the intraperitoneal
injection of thioglycollate (1.5%, 40 ml/kg), the mice were treated orally with a Glepp-1 inhibitor.
Control mice received CMC/Tween as vehicle (10 ml/kg). The mice were then sacrificed by CO»
inhalation and the peritoneal cavity was washed two times with 5 ml of ice-cold PBS/1 mM EDTA.
20 The lavages were done 4hrs or 48 hrs after thioglycollate challenge to evaluate neutrophils or
macrophages recruitment, respectively. The white blood cells (neutrophils, lymphocytes or
macrophages) were counted using a Beckman Coulter ® A°T 5diff' ™. Dexamethasone was used as

reference drug.

Table 2 : Reduction of Neutrophils, Lymphocytes and Macrophages in blood (mice) following
25 treatment with Glepp-1 inhibitor
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4)

Collagen induced arthritis (CIA) in mice (in vivo model for inflammation)

The following assay aims at determining the anti-inflammatory eftect of Glepp-1 inhibitors in a

model of collagen induced arthritis in mice, in vivo.

The assay was performed as follows :

Induction of chronic polyarthritis in certain rodent strains can be provoked by two injections of

heterologous type II collagen (collagen-induced arthritis; CIA) when mixed with an adjuvant oil (1-

3). Collagen-induced arthritis (CIA) is viewed as a validated animal model of rheumatoid arthritis.

In this model, a chronic peripheral arthritis is elicited by intradermal injection of homologous or

heterologous (bovine, chicken) type II collagen (CII) in adjuvant into rats or mice. In rodents,

susceptibility to CIA has been shown to be primarily controlled by MHC genes. Evidence has

accumulated that CIA is dependent upon T cell activation, including the T cell proliferative response
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15 To induce CIA, the mice are injected intradermally at the base of the tail with 100 ul of an emulsion

containing 100 ug of CIL. On day 21, a second injection of CII in CFA is administered.

Therapeutic treatment

For the therapeutic part of the study 5 groups of mice are created with animals presenting a clinical
score > 1 and that will be treated for 10 days as follows:
20 Group 1: test compound at 15 mg/kg p.o. twice a day
Group 2:  test compound at 30 mg/kg p.o. twice a day
Group 3: test compound at 45 mg/kg p.o. twice a day
Group 4: mice treated with vehicle (0.5%Methocel A4M/0.25% Tween-20 in water)

Group 5:  dexamethasone, 0.3 mg/kg as positive control group

25 Each group consists of 10 mice. Animals will be sacrificed after the last day of treatment.
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10 histologic examination by an observer unaware of the treatment regime of the mice. Histologic
changes are examined by microscopy of both formalin-fixed paws and knees. Paws will be trimmed
placed in decalcifying solution for 24 hours, embedded in paraffin, sectioned at 5 mem, stained with

hematoxilin and eosin and studied using light microscopy (4-5).

The following morphologic criteria are used: 0= no damage, 1= edema; 2 = presence of

15 inflammatory cells, and 3= bone resorption (4-5)

The histologic assessment of articular cartilage erosion is performed by eosin hematoxylin staining

using the same criteria for assessing with safranin staining, as described below.

Articular cartilage erosion: The assessment is based on a numerical score, increasing with the

severity and extension of the lesion. These numbers refer to the overall assessment of the whole
20 section:

0= no erosion; articular cartilage intact

1-2 = localized articular cartilage erosion

3= more extended erosions of the articular cartilage

4= diffuse and massive destruction of the articular cartilage

25 The histological parameters are measured in all the groups of prophylactically-treated mice.
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fitted wwth a stainless steel cover-feed rack. Agrill is inserted on the cage
bot om(syThe (WagA& Iin@#seﬂilﬁpﬁy (OH8YER T f- ﬂ@ﬂﬂa'tecpﬂhﬁeltdﬁkﬁnaﬂﬁami&nﬁm i's
periodically disposed of Study design The study will involve 5 groups of 13

animal s each. M the groups are assigned to the fol I owi ng treatnents: G oup
The following assay aims at determining the anti-inflammatory eftect of Glepp-1 inhibitors in a

model of skin inflammation in mice, in vivo.
The assay was performed as follows :

Material:
10 e Female Balb/C mice between 8 wks and 12 weeks of age.
e Solvent: Acetone / olive oil mix (4:1)
e Hapten: DNFB (Dinitrofluorobenzene, Sigma #D1529) .
e Sensitizing solution: 0.5% DNFB in solvent, freshly prepared.
e Challenging solution: 0.2% DNFB in solvent, freshly prepared.
15 e Caliper (Mitutoyo, Urdorf, Switzerland )

e Isofluran
Methods

Day 0: Sensitization of CHS:

For the induction of CHS groups of 72 mice are painted on the shaved back once with 35 ul of 0.5

20 % DNFB in acetone/olive oil (4:1). 6 mice serve as negative control (unsensitized animals)

Day 5: Elicitation of CHS:

Sensitized and unsensitized control animals are challenged (CH) on day +5 by appling 10 ul of 0.2%
DNFB in acetone/olive oil (4:1) to each side of the right ears. As control, the left ear will be painted
with an identical amount of the hapten vehicle.

25 1. n=12 Dosed with 0.5% Methocel A4M/0.25% Tween-20 in dH>0 p.o. 1 h before CH



Tes t Dose Substance Adm nistration volune/rate Adm nistration route Treatnent
peri od Frequency 1 Methocel LIC/ Tween (0.25%in water 10 ni_,/kc,, p.0O 21
days Bid 2 Test Conpound 3 nt,r/kg
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2. n=12 Dosed with 1 mg/kg of test compound p.o. 1 h before CH
n=12 Dose with 3 mg/kg of test compound p.o. 1 h before CH

W2

n=12 Dose with 10 mg/kg of test compound p.o. 1 h before CH
n=12 Dose with 30 mg/kg of test compound p.o. 1 h before CH

A O

n=12 Dose with 1 mg/kg of Methotrexate s.c. 1 hour before CH

Right ears are partly removed and fixed in formaline and partly fixed in liquid nitrogen (for cytokine

determination).

Day 6: Evaluation of ear swelling (basic read out)

Ear thickness of both ears is measured at three point each, ear swelling is evaluated according to the

10 following formula:
[(Ty — Ts) right ear] - [(Tn — Ts) left ear]

where T, and Ts represent values of averaged ear thickness at day n of investigation and at day 5 pre

challenge, respectively.

15 (6) EAE (in vivo model for MS)

The following assay aims at determining the anti-inflammatory eftect of Glepp-1 inhibitors in a

model of EAE, in vivo.
The assay was performed as follows :

Effect of preventive treatment of a GLEPP inhibitor on a mouse chronic EAE (experimental

20 autoimmune encephalomyelitis).
Materials
Mice: C57 BL/6N colony was supplied by Charles River Italia (Calco, Lecco, Italy).

With acclimation: At least 5 days before the study is initiated. In this period the animals will be

observed daily to ascertain their fitness for the study.



10 nmL/ kg P.o. 21 days Bid 3 Test Conpound 10 ng/ kg 10 nL/kg P.o. 21 days Bid 4
Test Conmpound 30 mo/ku ot 10 nL/k O o p.o. 21 days
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Age of About 8-week old; 18-22 g.

Housing:
- 10 animals/cage in air-conditioned rooms.
- Temperature: 22°C £ 2
5 - Relative humidity: 55% + 10

- Air changes: about 15-20/hour filtered on HEPA 99.99%.

- Light: 12 hour cycle (7 am. - 7 p.m.)

- Cage: Makrolon®™ cage 42.5x26.6x15h each fitted with a stainless steel cover-feed rack. A
grill is inserted on the cage bottom. The waste that drops through the grill onto the cage

10 bottom is periodically disposed of.
Study design

The study will involve 5 groups of 13 animals each. All the groups are assigned to the

following treatments:

Gro Test Dose Administration| Administration | Treatment Frequenc
UP | Substance volume/rate route period q y
Methocel
4C/Tween .
1 0.2 5&)) i - 10 mL/kg p.o. 21 days Bid
water
Test . p.o. 21 days Bid
2 Compound 3 mg/kg 10 mL/kg
3 Test 10 mg/k 10 mL/k p-0- 21 days Bid
Compound gk &
Test . p.o. 21 days Bid
4 Compound 30 mg/kg 10 mL/kg

15 Vehicle: Methocel 4C/Tween (0.25%) in water will be used to dilute the test compound (a Glepp

inhibitor) to the appropriate concentration.



Bid 15Vehicle: Methocel 4C Tween (0.25% in water will be used to dilute the
test conmpound (a G epp inhibitor) to the appropriate concentration. 39

Adm ni stration route: A test conpound (a A epp inhibitor) at the dose of 3, 10
and 30 ng/ kg will be administered p.o. Bp a volume of 10 nth/1(LT. G oup

w |l be dosed p.o. with vehicle (Methocel 4C/ Tween (0.25% in water) in a

vol unme Astmingtragion mterh\ete@tmoamov tar @lrpprimitbifgir) ot tb@ dose a8, dagnd73 pegtkg will be

i muni zat i on_and mn 21 d ni_cal ob Lons

Start i ﬁémfmg*ﬁ%e a&° 1" po 8 “lllerﬁqr.}r(hf‘l%@%ﬁoﬁf%“ J S e Osemﬂ RTINS %ﬂﬁth“ﬁl

exam na@/TQEed(@ezsm)aﬁem@) ofa vanak s e niykgreans of a cli n| cal score as
follows: 0 = no sign of disease 0.5 = partial tail paralysis 101 = tai
paralysis 1.5 = tail | ysis + artlal uni | ateral. hindlinb paral sis 2 =
tail pdhsIcysitiye ireptineg wﬂﬁst%ak%s PR IBEpRIZaoNANy i ”9@ oarayeddpe? lz &S tajl
paralysis + partial hindlinb paralysis (lowered pelvi) 3 = tail paralysis +

compl et@;fdndhdepiitipas-al ysis 153.5 = tail paralysis + conplete hindlinb
paral ysis + incontinence 4 = tail paralysis + hindlinb paral ysis + weakness or

partial paralysis of forelinbs 5 = noribund or dead (7) Dextran Sodi um
Sul f at tartitadeth diycépast-wengotationgh¢ animakewdDintthedudls e exasipear foo tlhreepresence
fol |l ows;

of paralysis by means of a clinical score as follows:
0 = no sign of disease
0.5 = partial tail paralysis
10 1 = tail paralysis
1.5 = tail paralysis + partial unilateral hindlimb paralysis
2 = tail paralysis + hindlimb weakness or partial hindlimb paralysis
2.5 =tail paralysis + partial hindlimb paralysis (lowered pelvi)
3 = tail paralysis + complete hindlimb paralysis
15 3.5 =tail paralysis + complete hindlimb paralysis + incontinence
4 = tail paralysis + hindlimb paralysis + weakness or partial paralysis of forelimbs

5 = moribund or dead

(7) Dextran Sodium Sulfate-induced ulcerative colitis in mice
20 The assay was performed as follows:

Ulcerative colitis (UC) was induced in female mice (Balb/c, 20-22¢g, Elevage Janvier) by Dextran
Sodium Sulfate (DSS 4%) administered in drinking water. The mice had free access to DSS during 7
days. Body weight was determined daily. The severity of the UC was assessed by a clinical score
(range O to 4) estimating the constituency of the stool (0= firm, 1= loose, 2= diarrhea) and the

25 presence of blood (0= no blood, 1= occult blood, 2= gross rectal bleeding). Seven days after the
induction of the disease, the animals were sacrificed. The length and the weight of the colon were
determined and the ratio Weight / Length / 100 g body weight was calculated. The spleen weight

was also determined.



U cerative colitis (UC) was induced in female mce (Bal b/c, 20-22g, Elevage
Janvier) by Dextral) Sodium Sulfate (DSS 4% adm nistered in drinking water.
The m ce had free access to DSS during 7 days. Body wei ght was determ ned
daily. The severity of the UC was assesggd by a clinical score (range 0 to 4)

estimating the constituency of the stool (0= firm I|= 1o00ose, 2= diarrhea) and
t he préserpendpf tleandnfios(Hb 3818 be) mekeopelives wbpmded 20 gYosethpestt 8125%

bl eedi nQg) . ven days .after the induction gf .the disease. . the ' wer e
smor: 1 1ok BNy AR RS T R oo e s ARGERE Finub U VR0 e

rati o \Sifgfllazind@o@idy/ig, HOPwEs Hrdys nebighte sdasposalicul at ed. The spl een wei ght
was al so determ ned. 40 Conpound of the invention (10, 30 & 100 ng/ kg, po)
was suspended in 0.5% nmet hocel / 0.25%tween 20 and was admi ni stered tw ce

dai |y &€SHd%s 3, 4, 5 and 6 after the induction of the VC. Sulfasal azine (200
ng/ kg, po) was used as reference conpound. Results

5414- [ G%{Q%EMB&?%XMI%M@Mbé&?ﬂ%ﬂéﬁy()gﬁwﬂ%mém%éﬁ%ﬂé XY PRNZ0IL 166 d/K10, 30
& 100 nmg/ kg, po) prevented sighificantly the ‘colon reduction, estimted by the
Wi ght pb) beementhd sighifioant(y-the 9®lon reR@oim, &stiBBGA by theeWipeght | Lehgth ratibhe-22%*, -

spl eno ignificantly reduced (-31% & -65%**) and the clinical

scor e @%*rﬁﬁr‘b@éﬁi%f%% 1cV8f3Y5~54%& ~21%to0 -54% when 5-1f

4-1 (4- butyl phenyfl et hynyl ] benzyl | - 10( hexyl ) am no] - 2- hydr oxybenzoi ¢ acid was
adm ni stersg@nahegdtewdosienidicadd; &dd&d (MILkY& B6%*FespRahé Vialiyal sddie vaedy wei ght

| oss was al so prevented b

5- [ { 4- [Paceyad (125Hetvyedtony Kz,wp Ay D) Wiexy Bani(Hrbptyinhsydd shytdikewavi-aci d (10, 30

& 100 . B . - .

(127 ( SPorRR R ny sty 1 A s Abe SeRe R AR B Benzoi ¢ aci d
(10& 13&pegidety;. po) prevented significantly the colon reduction, estimted by
t he Wi ght Length ratio 47%**& -50%**, respectively). The spl enonegaly was

/

fgg?;g%g%ggg%ee@%_fogg@ég éﬁgﬁqrg‘@ﬁé%;_5[ﬁgﬂ(i.&%yﬁak'el?y'l)%ﬁlyﬁﬁ9re was i nproved (-9%
but y1 phigpx ) &ERY P RAENRYALLARRYHL 3BIHNPD Car 20 hsids iysir oxybenzoi ¢ aci d was
adm ni stgérgle)é a%wjzﬁlﬁlltﬁe d%sre %lf%ﬁlol & 138‘ my/ kg, po]:]g ggélgpsejcti vely. The body
wei ght | oss was al so prevented bly 5- 1%12.4(4- butyl phenyl)ethynyl]
benzy! 15¢ Hexy4 ety lnbgmidieryonhtbanzel ) reyub aniplodearlsingl laghyidoxgbezaio amg/ (B po) . p <
g'r glgb) "k3 OEllgé%g(,) Bg)ll?rg%}éednﬁ%éffcé)m@(%ﬁe B AEEST €hiQL QYRS SN EiR: VEDI Al Subr at ed

47%*** & -50%*** respectively).

The splenomegaly was significantly reduced (-25%* & -45%%**) and the clinical score was

improved (-9% to -29% & -14% to -29%) when 5-{[{2-[(4-

butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-hydroxybenzoic acid was administered at
20 the dose of 10 & 30 mg/kg, po, respectively.

The body weight loss was also prevented by 5-{[{2-[(4-
butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-hydroxybenzoic acid (10 & 30
mg/kg, po).

*p <0.05, **: p <0.01, ***: p <0.001 (drug treated groups versus vehicle treated group).
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as well as its geonetrical isoners, its optically active forns as enantioners,
di astereoners and its racemate forns, as well as pharmaceutically acceptable
salts and pharnaceutically active derivatives thereof wherein Ais selected
fromthe group consisting of aryl, G -Cgsalkyl aryl; R is selected fromthe
group consisting of H, Cl-C6-al ko: halogen; B is selected fromthe group

consi sting of : B1828306 44 1) is either selected fromthe group

consi stGlgigisof D1, 1)2, D3 : with mbeing an integer selected from
0, 1 or 2 and n being an integer selected from1 or 2; 5and R3 is Hor Cl-Co

al kyl ; jor %:g%m . with n
bei ng alh i %gggrgqgg%pe}:t ec romtge glramif;acﬁrel Cs)faslgfctlalg%né%m ?rot%ettrﬁ%mbep E)aprB::lonsi sting
of Cl - Cl12- alitoyphmone @id/@8arainK yin mGrCdisatdee mhkreiGhe Clepral knhilyitqr iCA edCbeallicoxy,
Cl- C6- al kyl %rri r%e, 1-%6- al kyl al koxy, aryl, heteroaryl, saturated or

acid of Formula (I) :

R (1

as well as its geometrical isomers, its optically active forms as enantiomers, diastereomers and
its racemate forms, as well as pharmaceutically acceptable salts and pharmaceutically active

derivatives thereof, wherein
A 1s selected from the group consisting of aryl, C;-Cs-alkyl aryl;
10 R' is selected from the group consisting of H, C,-Cg-alkyl, C;-Cs-alkoxy, halogen;

B is selected from the group consisting of :
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10unsat ur ated C3-C8-cycl oal kyl, heterocycl oal kyl, Cl1-C6-al kyl aryl,

Cl - C6-al kyl heteroaryl, C,- C6-al kenyl aryl, C, -C6-al kenyl heteroaryl,

C2- Co- al kynyl aryl, C2-Co-al kynyl heteroaryl, alkyl

cycl oal kyl , het erocycl oal kyl, C2-C6-al kegyl cycl oal kyl, C2-C6-al kenyl

het er ocycl oal kyl , C2-C6-al kynyl cycl oal kyl, C, -C6-alkynyl heterocycl oal kyl .
Use according to claiml, wherein the disorder is selected fromthe group
conprising or 15 consisting of inflammatory bomel di seases, Crohn's di sease,

ul cerative I icC coI|t|s di versi on
colitis |rgfﬁ F&%gk%?df§§§§§§%%ﬁ§%g%§§n%kf ﬁ%n |nclud|ng mul tiple
sclerosis; Guinan Barre syndrone, chronic |nflannatory pol yneur opat hy (Cl PN),

| ung di sease i didkpgcut e respirato {cdomwss syndro "{ydgHand bone

di seases i ncl ug ostedarthritis, an umatol d arthri Iver' di seases
including live brosis, 45 ci rrhosi nd chronic live seases; fibrotic
di seases includi ggr® | upus, gl omerul oscl epsi s, system c sclerosis skin
fibrosis, post-radidtion fibrosis and cystlc fibrosis, vascutar pathol ogies

i ncl udi ng at heroscl erosi s, cardi omyopat hy and nyocardlal i nfarction,
restenosi s, and de qnerative di seases of phe central nervouspgystemincl uding
anmyotrophic lateral sclerosis, or 5inflamatory disorders of the skin

i ncluding scleroderma and psoriasis. Use according to claim1l wherein the

G epp-1 i nkiilh thQkinigSandnteaéeet Groac0d1 6f 2 her Mbkiag Gh dteder seleBfiBiN &2;B and D
are as defined,in claiml . 4. Use according to any of %ajns 1 to 3 wherein A
is C4-C6- a@R@B~a?§KWCbé%ﬁmﬁﬁﬂﬁﬂP@ n- 111butyl phenyl Use according to any of
claims 1 to 4, wherein Bis Bl, B2, B3, B6, B7, B8, B9, or B20, particularly B
1, B2 or B3. Use according to any of a(gil% to 5 wherein Ris a C4-C6-al kyl .
7.Use according to any of clains | ¢ rein Ais a phenyl group
substituted by a G -C4-

OCH,COOH

D4

with n being an integer selected from 0 or 1;

R is selected from the group consisting of C,-Cz-alkyl or C,-Cs alkyl , C»-Cs-alkenyl, C,-Co-
alkynyl, C;-Cs-alkoxy, C;-Cs-alkyl amine, C;-Cs-alkyl alkoxy, aryl, heteroaryl, saturated or

10 unsaturated C;-Cg-cycloalkyl, heterocycloalkyl, C;-Cs-alkyl aryl, C;-Cs-alkyl heteroaryl, C,-
Ce-alkenyl aryl, C»-Ce-alkenyl heteroaryl, C,-Cg-alkynyl aryl, C,-Cs-alkynyl heteroaryl, C;-Cs-
alkyl cycloalkyl, C;-Cs-alkyl heterocycloalkyl, C,-Cs-alkenyl cycloalkyl, C,-Cs-alkenyl
heterocycloalkyl, C>-Cg-alkynyl cycloalkyl, C,-Cs-alkynyl heterocycloalkyl.

2. Use according to claim 1, wherein the disorder is selected from the group comprising or
15 consisting of inflammatory bowel diseases, Crohn’s disease, ulcerative colitis, collagenous
colitis, lymphocytic colitis, diversion colitis irritable bowel syndrome, neuroinflammation
including multiple sclerosis; Guillan Barré syndrome, chronic inflammatory polyneuropathy
(CIPN), lung disease including acute respiratory distress syndrome; joint and bone diseases

including osteoarthritis, and rheumatoid arthritis, liver diseases including liver fibrosis,



15al kyl; Bis either Bl, B2, or B3; Ris C4-C6-al kyl, C3-C8-cycl oal kyl or

Cl - Co-al kyl cycloalkyl; and Dis selected from 46 Use according to claim
1 wherein the A epp-1 inhibitor is a carboxylic acid of Formula (Ib) or
Formula (lc): (I'b)(lc) wherein Ais a5C -C6-alkyl aryl; Bis Bl, B3; and I)

is as defined in claim1l. Use according to clains 1 to 8, wherein the G epp-1
| ni bitor i sirdwiseendghfonenhivtehdisgsgsigiteotisdiseasergnelfiding, lupus, glomerulosclerosis,

5414-[ (4- but yl phenyBet hynylki benzvl . hexyDam nol - 2- hydr oxybenzoi ¢ ,aci 0{.
a1 (a- but yHERDRBER I A BRSPS T ARy Sl RSB Cu el s
f 44( 4- but yliphenyBethbyoeylddobe neydiom2o fAh € BihDm® phrediyBa iy BantRenosetaay Cbenzoi ¢
aci d 541, 44( 4-butyl phenyBet hvllvl ] benzyl . . . .

} ( 3- pheny! gesppratiapidingses ohihgceniyH ag6ie systgny slyding amyotrophic lateral sclerosis, or

44(4-but ! ROFRYRRLAYRXFBS A didindrBARLRY RN RARIAg)s 2- hy dr oxybenzoi ¢

54(4-tert-butyl benzyBel -[ (4- butyl phenyBet hynyl ] benzyl i am no) - 2- hydr oxybenzoi c
acid 47 41Ré-apdotdibpty klphve hywberbyrthé Gheppzlyinh{bitoe jsyd Jaalmixgybd adid oy dioorylb €z oi ¢
acid

B/D

(la)

A

wherein A, B and D are as defined in claim 1.

4. Use according to any of claims 1 to 3, wherein A is C4-Cs-alkyl aryl, particularly n-

10 butylphenyl.

5. Use according to any of claims 1 to 4, wherein B is B1, B2, B3, B6, B7, B8, B9, or B20,
particularly B1, B2 or B3.

6.  Use according to any of claims 1 to 5, wherein R is a C4-Cg-alkyl.

7. Use according to any of claims 1 to 6, wherein A is a phenyl group substituted by a C;-Cj4-
15 alkyl; B is either B1, B2, or B3; R 1s C4-Cs-alkyl, C3-Cg-cycloalkyl or C,-Ce-alkyl cycloalkyl;

and D is selected from:
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4-[ (4-butylphenyl) et hynyl] benzyl f (cyclopentylnet liyl)am nol-2-fl uorobenzoic
acid 5-R4-[ (4-butyl phenypet hym | Thenzyl
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4-[ (4-butylphenyl) et hynyl] benzyl ( et hyeam no]-2-fl uorobenzoic acid

5-(he4-[ (4-propyl phenypet hynyl i benzyli am no) - 2- hydroxybenzoic acid 5-[{
4+4-butyl phenyl)ethwu ] benzyl (pentyl)am no]-2-fluorobenzoic acid
5-[{4-[(4-buQ%kﬂpenyl)q&?*gyl]benzyk”pethyeanino]-2Fquorobenzoic acid 5-R
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5- b Ephe @nzyl]a f =711 uor ob ¢ aci d
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fl uorobenzoi c acid 155-R4-[ (4-et hyl phenyl ) et hynyl Thenzyl
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(hexyDéni nd{se2¢49 iR b eRYBIl cWagFY tﬁ%gﬂ@{p@:wm%t@fgﬂ ﬁo‘f?é‘?ﬁ?‘lyﬂétaﬁ () FPBBHE §ib) or
sobutyl)anﬁggﬁﬁ@Tﬁbuorobenzoic acid 5-{ 4-[( 4-butyl phenyl) ethynyl] benzyl
hexyeam no] carbonyl -2-hydroxyb enzoic acid

(4-[ (4-butyl phenyeet hynyl ] benzoyl f (hexyDam noi met hy11- 2- hydr oxybenzoi ¢ aci d
2115-1] 2-[(4-buty|phenypethynﬁ%iﬁenzyli(hexyl)aninoicarbonyli

2- hydr oxybenzoic acid 5-- [{4-[{{4-butyl phenyl)eth nE}]benzyI
c(hexyl)am no] car bonyl } - 2-f | uoglqgbenzoi ¢ acid 48 b~ Use agcording to claim|l
wherein the A epp- 1 Inibi toeI ected fromth gro/ onsi sting of

5 (Ib) (Ic)
wherein A is a C;-Cs-alkyl aryl; B is B1, B3; and D is as defined in claim 1.

9. Use according to claims 1 to 8, wherein the Glepp-1 Inibitor is selected from the group

consisting of
5-[{4-[(4-butylphenyl)ethynyl]benzyl} (hexyl)amino]-2-hydroxybenzoic acid

10 5-[{4-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]-2-fluorobenzoic acid
4-({{4-[(4-butylphenyl)ethynyl]benzyl }[2-(4-chlorophenyl)ethyl]amino } -methyl)benzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl } (3-phenylpropyl)amino]-2-hydroxybenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl }(1-naphthylmethyl)amino]-2-hydroxybenzoic acid

5-((4-tert-butylbenzyl){4-[(4-butylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic acid



{ 4-[(4-butyl phenypet hynyl] benzyl } (3 -cyclo

pentyl propanoybDam no] -2-11.}, Tdrox) .. 7-benzoic acid {

4-[ (4- but yl phenypet hynyl] benzyl
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55414-[ (4-butyl phenypet hynyl i benzyl (hexanoy)am nol-2-hydroxybenzoic acid
5((4-tert- Bt[t{%[@‘ebmyivé?wl)[eﬂwnbﬂbww phamipeH2Hbydreybenzoic acid

| am no) - 2- hydr oxybenzoi ¢ acid 5-((bi phenyl-4-ylcarbonyl)

4-[ (4-but yl : N . _ 4
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hydr oxybenzoi ¢ aci d 5- (Rbenzyloxy)acetyl] (4-[(4-butyl phenyl)ethynyl]benzyl

am no) - 2- hydr benzojc acid 5414- - but yl ny).et h | benzyl . .
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1- benzot hi en- 2-yl carbom 71) { 4-[ (4- but yl phenyeet hynyl ] benzyl

| amisno) - 2- Bydn GpayRenpas | ReyEyA&SZ1} (ethyl)amino]-2-fluorobenzoic acid
[14-[(4-but§?hﬁ§%ypg%h;%;?i32%;ylf%ﬁgxé%%ypaﬁ¥noinethyll-z-hydroxybenzoic acid
(41 [:4-[(4-butih€henyl)ethyngl benzygﬁéhexano | ) am no] met hyl phenoxy) acetic
aci d 4-{ [{4hppathlityirpmdpisss ﬁlmlwl]b@ yamino-3-hydgpxybenzoic dcid

pent yl propanoyDam no] net hyl } -benzoic acid 5-[14-[(4-b utylp heny Dethy ny
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- di met hyl but anoyDami no] - 2- f | uor obenzoi ¢ aci d o
704414- [ ( 45H{4y(4phepiphetybethyniy Beanzyl { hethel) ohier R dhobdrnidiantido] - 2- hydr oxybenzo
ic acid 4414-[ (4-butyl pheny) et hynyl i benzyl (hexanoy)am nol-2-hydroxybenzoic
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4-[ (4-tert-butyl phenjeet hynyl ] benzyl } (3-cycl opent yl pr opanoyDani no] - 2- hydr oxybe
nzoioc aci ds544a8/1-eypatslarntyibpinpRAtnd)-2{fluorobenzoic acid

4-[ (4- propyl phenypet hynyl ] benzyl | am no) - 2- hydr oxybenzoic acid 5-f

[ 14-[ (4- buty] phenypet hynyl i benzyl 1} (3-cycl opentyl propanoyfl am ncli net hyl -2-
hydroxyben%d%ﬁ“%éf -4l ‘@e%WEQﬁﬁmﬁﬂ&PH¥§ mHFH@H@Oﬁﬁﬁ di ng cl ai ns whereby the
G epp-1 inhibitor is admnistered in conbi nation with a co-agent

useful in bl dé-8aheBNis-Qh-REp AL BRI PRALATa iR jldhiaeRay ory 10di sorder.

5-{{4-[(4-butylphenyl)ethynyl]benzyl }[(2-carboxycyclopropyl)methyl]amino }-2-

tfluorobenzoic acid
15 5-[{4-[(4-ethylphenyl)ethynyl]benzyl } (hexyl)amino]-2-fluorobenzoic acid
5-[{4-[(4-tert-butylphenyl)ethynyl|benzyl } (hexyl)amino]-2-fluorobenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(isobutyl)amino]-2-fluorobenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-hydroxybenzoic acid
5-{[{4-[(4-butylphenyl)ethynyl]benzoyl } (hexyl)amino]methyl }-2-hydroxybenzoic acid
20 5-{[{2-[(4-butylphenyl)ethynyl]benzyl }(hexyl)amino]carbonyl}-2-hydroxybenzoic acid

5-{[{4-[(4-butylphenyl)ethynyl]benzyl } (hexyl)amino]carbonyl }-2-fluorobenzoic acid



12 A pharnmaceutical conposition conprising a Gepp-1 inhibitor according to
claim1, a co-agent useful in the treatnent of an autoi mune and/or an

i nflammat ory di sorder and a pharmaceutically acceptabl e excipiera. 13. A
pharmaceutical conposition according togglaim 12, wherein the co-agent is
interfelroon beta. 15
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15
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Use according to claim 1, wherein the Glepp-1 Inibitor is selected from the group consisting of

4-[{4-[(4-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]-2-hydroxy-benzoic

acid

5-[{4-[(4-butylphenyl)ethynyl]benzyl}(cyclohexylcarbonylyamino]-2-hydroxybenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl } (hexanoyl)amino]-2-hydroxybenzoic acid
5-((4-tert-butylbenzoyl){4-[(4-butylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic acid
5-((biphenyl-4-ylcarbonyl){4-[(4-butylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl }(3,3-dimethylbutanoyl)amino]-2-hydroxybenzoic acid

5-((1,3-benzodioxol-5-ylcarbonyl){4-[ (4-butylphenyl)ethynyl]benzyl } amino)-2-

hydroxybenzoic acid
5-([(benzyloxy)acetyl]{4-[(4-butylphenyl)ethynyl]benzyl } amino)-2-hydroxybenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl } (4-hexylbenzoyl)amino]-2-hydroxybenzoic acid

5-((1-benzothien-2-ylcarbonyl){4-[(4-butylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic

acid

5-{[{4-[(4-butylphenyl)ethynyl]benzyl } (hexanoyl)amino]methyl }-2-hydroxybenzoic acid
(4-{[{4-[(4-butylphenyl)ethynyl]benzyl }(hexanoyl)amino]methyl } phenoxy)acetic acid
4-{[{4-[(4-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]methyl }-benzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]-2-fluorobenzoic acid
5-[{4-[(4-butylphenyl)ethynyl]benzyl}(3,3-dimethylbutanoyl)amino]-2-fluorobenzoic acid
4-[{4-[(4-butylphenyl)ethynyl]benzyl}(cyclohexylcarbonyl)amino]-2-hydroxybenzoic acid

4-[{4-[(4-butylphenyl)ethynyl]benzyl } (hexanoyl)amino]-2-hydroxybenzoic acid
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11.

12.

49
4-[{4-[(4-butylphenyl)ethynyl]benzyl }(3-cyclopentylpropanoyl)amino]-2-fluorobenzoic acid

4-[{4-[(4-tert-butylphenyl)ethynyl]benzyl } (3-cyclopentylpropanoyl)amino]-2-hydroxybenzoic

acid

4-((3-cyclopentylpropanoyl){4-[(4-propylphenyl)ethynyl]benzyl }amino)-2-hydroxybenzoic

acid

5-{[{4-[(4-butylphenyl)ethynyl]benzyl }(3-cyclopentylpropanoyl)amino]methyl }-2-

hydroxybenzoic acid

Use according to any of the preceding claims whereby the Glepp-1 inhibitor is administered in
combination with a co-agent useful in the treatment of an autoimmune and/or an inflammatory

disorder.

A pharmaceutical composition comprising a Glepp-1 inhibitor according to claim 1, a co-
agent useful in the treatment of an autoimmune and/or an inflammatory disorder and a

pharmaceutically acceptable excipient.

A pharmaceutical composition according to claim 12, wherein the co-agent is interferon beta.



