WD 2004/ 060368 PCT/ EP2003/ 014538 KYNURENI NE
3- HYDROXYLASE | NHI Bl TORS FOR THE TREATMENT OF DI ABETES
wEYodsNei¥wASI NG THE NUVBER OF | SLETS OF LANGERPENBP2003/014538

CELLS s The present invention relates to conpounds

with inhibitory activity on kynurenine 3-hydroxyl ase

and in particular to their use as products for pharna-
KYNURENGRHE I _G@brAIGEADY Thied1@BRE NOR R RHEDRENS od DhRIreSf By INCREASING
THE NUMBBROSY hem¥rsCef rantirdale @ase of patients in need

t hereof, especially for the prevention and treatnent

of di abet es and related its conplications and/or

rel at ed pathol ogi es (obesity, hypertension, 10 etc.).

Di abetes nellitus represents a very heterogeneous

group of diseases all having a certain nunber of

characteristics in common: el evation of glycaem a and:

5 i ncr eddw preganttioventiors kelatesdm/e:ioandsawﬁhomaﬂlmlnaractivity on

CO"FEIH{ALHWWWM%'? C?,nqg g,‘tpgg %a(%gﬁagltégjstegge%%rroéucts Yor pharma-
cHusiEANGE B %reaﬁﬁglth@n@ﬁnﬁmwe@ @near?g%rhbﬂp)ceum 2 case of

i nvol ves the mani fés- tation of | munol ogl cal
nﬁtl@ntaréhaee@rhhierﬁ@ﬁ esw@iallu -fae fen peaventicatanck freenem) of diabetes

mdageg?t\éﬁr % ﬁ@@%ﬁ@){if %gr} r&?atﬁégﬁe&}tﬁo%agegn@%ﬁqz’%n hypertension,

10 e‘t@§§5) The diabetes is said to be insulin-dependent if
its 20 synptons (thirst, polyuria, coma, etc.) are
associ ated with hyperglycaem a and .ketosis: the

20 1158 gl ARSI, F T hetbl Ry SHRO i B ciases a
readepa cenam ndmper of stiaacrrieficd ecdiprRingb¥sagishat glycaemia and
secondarily necessitates the adm nistration of

inereasedh lonchieran igiedledevieloning sardiescular complications.

s "o pdbes: denaAeb A istid SEALSHIC MENTERL 38 diabetes

ate aii@ttr@usmad‘ emgullin- c@p‘eﬂ@bﬁt tieDeted [ID@) oy mvolves the manifes-
wi de. This nunber shows no sign of decreas

T§’i'%@f immugob@#@éagen@wazqe momrlnéwm geppndeny; qhab%t@s (NIDD),
AT SO IRTELIIEY, nPpRle PRIBREE, FSBLLARY (vora

Hlmikhr @agamzwm ew%jd Thei giabetds isss@idnt bbylhsumdbpenident if its
tagbolism |n non-insulin

20 SO PPYYER. SAEA R bae Asacoaal 1B Ryidtilycaemia and
sIl ngtpregétHe lnlsﬁ%?‘ég‘;cgg@ésl%l%ﬁelsmeg%ﬁ?ﬁ@&%‘a@é y/ stages of the dis-
el%@él EP20D BngJdAH38f other cases, even if persistence of the hyperglycaemia
secondarily necessitates the administration of insulin, the diabetes is considered
as non-insulin-dependent and is treated in general using oral antidiabetic agents.
25 Non-insulin-dependent diabetes currently affects 110 million people worldwide.
This number shows no sign of decreasing, since it is forecast that 216 million

people will be affected by 2010.
Maintaining a sugar balance requires strict coordination between the
organs (brain, liver, pancreas, muscles and adipose tissue mainly) involved in

30 energy metabolism.

In non-insulin-dependent diabetes, the liver and the pancreas are the
main participants. Specifically, it has been clearly demonstrated that excessive
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2 production of glucose by the liver is responsible
for fasted hyperglycaema in dia- betics (Consoli et

wa@bkoo4Db@bet es, Vol . 38 (1989), 550-557). Sim | pCi/¥P2003/014538

impairment in pancreatic function (nunber of islets
of Langerhans cells, secretion of insulin and
gl ucagon in response to glucose) contributes to the
devel opnent of postprandial 5 hyperglycaem a

hroelienGK i gluc@lse byNhefial is rbgpgfﬁgible ﬂ@aétéagﬁ%pgr%%%mia in dia-

1231-39). [I'nsulin-dependent etes Is an
krtinsdSonspliet @és Dialiaiesnéol. BaH(498%), 5506857) h8imitenty, d@pairment in

el Rl AADHE? LRI 50 e Sl i and
dussd ereoshse Orhas) SRDItled B9 Bebliopmont ofpogirandia

peselycgemisnRolensipn eindl, MdEndie/. ddeg, B281(1988), 1231-39).

e G AGESRAO ABBEE 8 BB AR e Loy e

beta acelis xgfdher garcreasPThisl Mide &3 HivdRd hEfdife fe&&@ré Rches of the
f which js the synthesis and secretion of the ‘
"glréy(hé@af”e_lﬁh’ikpéﬂef antigan) esytstern, anthef insulianiteelfoand mdso environ-

j &?‘Q}q’ : L . of cells, the role of
%lﬁ%ﬁﬁ:}cg o] Z‘?ﬂf{tﬁ%‘gﬁ?ﬁ@ﬁg"@@ﬁ@pe the hornones
i nvol Irdadditioni 1 ahei hgperglyeabirit adyenpldpiE At Sthe: cdRBlications
enlﬂo_cri ne cells are grouped together in the exocrine
rgaWERg daerefrom. Heeroniypes Hfddiabeles tnavier Bscannuunpl detect of pan-
Lddb@din OF gani sation known as islets of Langerhans.
C“\:'ﬁese li‘?ép'ets are conposed of four major cell types: 20
bet a délel panoveastis seomigbe drigawldomprﬁii@@xéeﬁhé,tis\é/OéFh'we role of
ecrete gl ucagon dcflta cells, which secrete o
V@B%ﬂ%ﬁ?%ﬁyw gﬁisc%m SecigipprPfdbe ranzymasntacsatedcfor digestion, and
0 id fadi i insubjn . i o
RO NBSRIrch e SRR & ectltBes 28 CeiS g 98 of which s to
shothesise eeldessecbibythiendionndnes inedikedeln snamtaining carbohydrate
function ari a- ﬁi ons in plasmatic gl ucose.

th
hﬂg‘mﬁ's-g{ﬁ‘%ﬁgﬁ‘?@f& RPYR8(R QiqupRrddraethexiintiRe exaciine pancreas
oot opRE| sheched il SRS gispio b e it o
Lahgephansr Ehes¢ isletapablcompfosadayifoungniajos cetitgped: bet a

cells en_the. demand for ipsulin increases. The
increg\é\/ga? }St hCty g R 5@9@@ observed in

physi al@i &lls, mgm@g@@w%&gi cal situations in
which there is a

delta cells, which secrete somatostatin

PP cells, which secrete pancreatic polypeptide. _

The amount of circulating insulin is controlled by rapid changes in the
amount of hormone released by individual beta cells as a function of the varia-
tions in plasmatic glucose. However, a longer-term regulation also-exists, which
makes it possible to adapt the production of insulin by means of changes in the
total mass of beta cells. The pancreas is capable of adapting its mass of beta
cells when the demand for insulin increases. The increase in this demand is
observed in physiological and physiopathological situations in which there is a
reduction in the biological efficacy of insulin (insulin resistance). Besides an

anomaly of secretion of pancreatic hormones (glucagon and insulin), an insuffi-
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reduction in the biological efficacy of insulin

(insulin resistance). Besides an anomaly of secretion
wobompassseat i ¢ hor nones (gl ucagon and i nsul i n) PCEHEP2003/014538

insuffi WD 2004/ 060368 PCT/EP2003/014538 3 ciency in

the nunber of islets of Langerhans cells and nore

particularly of beta cells may also contribute

towards the secretory deficit and thus towards the

o R th '8 TR o#&éfé% O Y SPGBt AIRCad Hoy@f pAitielatly of beta

Ics ( Surv.

Synt
cBid MmaRetisd LBEjbute tomnamazage s&emmatoadae@ thus towards the
per formed o

SEmish@entpF YR BY BRI s SRkt et igtigibs (RBppel G-

? fSV%L?rVC);gHFH %tﬁ' Hos((Aogs wé&ﬁomm%s)?m@l ?%bl@s performed on

aBRndkmaayls dfuiatees ehowdhaf thei gﬁﬁ@ﬁl@gerram is@ns g parameter

SRS e YOI BSR40, o5, 200272

ﬁ*&ﬁlewab.ab%ﬁ@@r@@sa?aﬁ {heoylescription of the types
|

abet es and heir evolut- ive stages shows the
i mpor ﬂrammcwﬂsammabﬁ;ges Hbregssinges are gistigguished in the evolutlon

i nsul i n- de nden tes and di abetes treated with
i nsul i, rt’nq %\Sﬁﬁ n-insulin-dependent 15

di abet es, r@qu,g,aglmgﬁhage and a late stage are
conventionally distinguished, relat- ing to the
durati on Mllﬁéﬁﬂélwg¥§%\fw@he di abetic condition.

lngc U%@%{}Eo% gﬁpweec{lr? crfp¥| |drf1 Stﬂc% %ﬁféﬁﬁfe&gpéte%g éarPd’Bf tH¥r evolut-

l\V@ﬁﬂab% tsﬁbmfth@fn@bﬂbﬁb@m avsldmwmsasslrart@mmmmnsalm-dependent
| ongér or shorter as torratlcllu‘gerlod known

diaeaipapndediabgies Hgalas wWithoiosy aSWeNaT, fﬁ{)\mpelpsulm dependent
A8 A B ey B Sl el BB b et

iﬁ%m fef duratibamnddferipuedesdet ihe, dialatid g/orzadmmmdu tion
aracterised by bl oo

d 'gl ucoae ,cgncentratl @hat taneous
are hilgwemaiariieatmenitior dyes |t ahetasosandis gﬁ fdipguta
I
BASHATaPLSRt T eftn el Soritheres ® auyslreogced b &
|ghyaraeni shavfer! asgmptoamatic berigdl kaowinaag| gr@aieabe&eaf dgﬂng which

TR0 oo ghaerebeagon et o e BB i Beec.
9/l 3fiyoITRAE AmEHERE DEshdtss NsaoBREBH- suggested a new definition
of prediabetes, namely a condition characterised by blood glucose concentrations
that are higher normal, but lower than those corresponding to the predefined cri-
teria of diabetes. A normal glycaemic equilibrium is characterised by a fasting
glycaemia of less than 1.10 ¢/l and a glycaemia after meals of less than 1.40 g/l.
If the fasting glycaemia is 1.26 g/l or greater and/or increases to more than 2 g/l
after meals, diabetes is diagnosed.

More specifically, the prediabetic condition corresponding to type | dia-
betes may be defined by the presence of immunological markers, such as those
described by Buysschaert et al, Louvain Med. 119, S251-8258, 2000, especially -
including the anti-islet (ICA), anti-glutamic acid decarboxylase (GAD), anti-tyro-
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More specifically, the prediabetic condition
corresponding to type |I dia- betes may be defined by

wo b@4pswsence of i nmmunol ogi cal markers, such aBCT/BPB®3/014538
30 described by Buysschaert4et al, Louvain Med. 119,
S251 -S258, 2000, especially including the anti-islet
(1CA), anti-glutam c acid decarboxyl ase (GAD),
anti-tyro WO 2004/ 060368 PCT/ EP2003/ 014538 4 sine

Sigg%gﬁéﬁbaga@s&( Lﬁ :3) afd Gl Eko)(r%ru%'(wm J abitd- éhﬂbodles or the anti-

or the a car boxypepti dase
cairbbxy;fefﬁtlased-i aartti-64idaand I”antlkhQﬂ’[@d’l@DK paﬂtteirb@@ﬁl@lesrhe

by e S ureiianeRS oo b ePRLRRLFY Ty 8l dsappear-
aﬁ@%[}fmeo@arl)'? %aRQﬂ‘Sil%lHIﬁ%ré’tf orW"thé h:dn%eqh@h@@é? ef V\Iﬁuch IS glucose
in erance’ (al so known as | GI i npai red gl uco

intalermnaacigo dnoimpas ried, fbas tmﬁh@l’ Qﬂ )@@E&Wa@%&ﬁ@@eﬂn@wpalred

taviag Shisertria P EBENERR A el ARl aind g spsgd oo

I't i sNbhHedRasient e&@k@fdr%ffycﬂvewq:r@wming disbeted. dr istthas desir-
prevention and/ or treatnment of prediabetes, or

aldlleatbe?[re\ssldemedrmtﬁes ﬁ@amﬁmfpvgmthryggd/pr ireaaeatof prediabetes or
dlpgp qormehlﬁ etb%q%ggelﬁtt ao? e&éé e & ata@ie‘asc LoQ8st3f of fiRY BUBcutaneous

maté to propose

np;@ﬁi'oﬁ' SRinsulif eRbEyYe Yhéiabetes, Ilwkseleguﬁngﬂeymapmpose a medicinal
aenogl obin (Al e) remains hj gher than 7% after

traamuerﬁ véhen ize inviey ohglyrairsl baemagiobinthta) remaies Pigrer than 7%

3?%%5 %MI}] s &f th% %rﬁlg h&plefn&n‘gggﬁcerﬁﬁﬁ@‘gﬁeﬁ% 98¢ necessary to

dEFYtﬁ% it théitt\ai@ertemmg rmmrtaams%r(uatm UN.Endy Moy eaooz) 17 : 1342-

active nedi t 15 Al't
1340nt Bye d! rbRRRIES sisa0RNPEY ooRBHoUaNg; REh 2oiliecd idibaments.

| fah? RENLAYRaBetd'a6BRls 8/ heaBhys tadaea®dne of them
ABGROHE gy e EEHL i

anet ers. efic conpllcations
nRf@ed ;@é@]’bwtblfaoh}m@r@ hwmalmalonnﬁ\the gblopenpip eantrol gar@meters.

k f
ngldg@\égg@nrqeqsy%@?p@n'égg Z%tsrégtatei w|ﬂ@yp§félﬂ§emﬁsﬁ]qvhtably appear.
% %h@ﬁ%@déé&' SRS R LAESs G tf@t%é\]‘hd@@ss@nly one defect at

secretion (sulfonylureas, glinides, etc

aFuhnfﬁeéntrmTemsnbn nm.'tlsctmmt(tmmb!irmdwnes mrblgyangie(sg,é)r insulin
nunber an

sgeration; @ug‘a@v&tﬁégr }‘"Qt?gt ﬁ{s )p?e ?%J b"'a%g‘reﬁ{’%ﬁ‘scapab'e of
I@E’?sgﬁéltﬁg‘?mn#@é’reaﬁ@md&%halﬁy Rt eha i efssst L@ﬁdei’ﬁaﬁs cells is avail-

ureas I n partlcu ar present a ﬁHjOf risk
ahyp g | theaprasant vkhne;hFlnaHymadmet phtthemehawve - aegltgifélgeadverse

o hruPen i PBHAIE oSl 45 BR sk B SOpBbbEdamie, wicn
o%fméﬁb% e ﬂin%f 8844ge of these medicaments be scrupulously defined and
complied with from patient to patient. Simultaneous correction of the two defects
mentioned above without risks of associated hypoglycaemia would constitute a
fundamental breakthrough in the treatment of type Il diabetes and its complica-
tions. The prevention of the associated cardiovascular risk, which represents one
of the major complications, would also be of important benefit to diabetic patients.

With the pancreatic and hepatic function as the central focus in diabetic
pathology in the present invention, the Inventors focused on a metabolic pathway,
namely the metabolism of tryptophan. Tryptophan is an amino acid whose
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menti oned above wi thout risks of associated

hypogl ycaem a woul d constitute a fundanent al
wore@aksizsough in the treatnment of type Il di abe¢EEPZN8014538

its conplica- tions. The pr®evention of the associ ated

cardi ovascul ar risk, which represents one of the

maj or conplications, would al so be of inportant

benefit to diabetic patients. 30 Wth the pancreatic

. r@g&ﬁﬂ%&ﬁtlh %ofnt?ﬁl‘ﬁﬁgr eslgcﬁn}ﬁﬁte%afarb@hsﬁﬂ%égRfé?n@lhsﬁ;b%béﬁ reported

gy I'n I nventi on ventors
(ToislRiecD oand VeWalie, iHormatMetapol. Rese1$ (1864 )e2268L9k s com-

p%&ghg B oggt?qqsw,a to q%&@ﬁgﬁ%}gp@‘g@p ﬂZ\%Mome of the
wﬁ%@écﬂé e Bgt Ilf’é:’#.'HQY@E ”%éél@@bé&iﬁé@éﬁ@b%ibﬁ”EéMg involved in

rep orte and
lyblaebﬁé CORB'sl (Cdn@m(zk%éb)nd Skene) 2Mpdioal shyﬁotﬁesyzﬁ ek8 (1985), 371-

366) ARbI Panive I te MetheBIsTEs ot coinbaRefirBaHEl Pt glucose
gltﬁg IIQSF E?)%%F bF P?gt(%)ﬁaﬁ%ﬁj hé Ynd1abbitek OGN m m&mmalian tis-

caem contro nnick J. and Stone, Medi cal
sbggoFogson et 8, qa%)sand/et?mmsum) seeretipn aner 3yriigesis (Nato Y. and

quggyggg an| q{éeq PLatr _é %J{@C%@Pﬁ}%}%{?@%ﬁ a%ﬁaﬁ&angehsta Proc.

@@ IT#gm(P gr 5 78R ARIdNNhe! Activeugtabdlitgs of ties pathway
|

n insulin secretion and synthesis
a(é\mypto‘phaancselquammsnmaﬂé kpnarenic acigh Thelsonaantgtion of these

n’le;tgbgl 9§$§chg{ygllefggy %’%%ﬂgzyﬁ% A%ﬁ@emﬁ%t cﬁrogglase kynureni-

n&gésarﬂﬁkw\%émr@ anfihotpdrederel Kyauteniky rammotraaswnajse has also
ynureni t acid. The concentration of thes

baena&uﬂplecw pk betsgr inyplved lﬂythehhyg%erng%ghyﬁwg;@g@% of SHR
dr oxyl a page ur )
RS0 PS , PRR R SOALLRE D257, Sepr

b@?%(ﬁ%ﬂﬁ@ﬁ efle thdeiisy ingutiatreeidtant. Oesphy rﬂaat gheijoimt action of

phyS| opat hol ogy of SHR 15 rats ont aneou
hygee madalsolijes RAt glugpRk PERdugtion byg%e @@f@%%ggsulm secretion in

ten} | it

Ficy luoGrd s RIER AL BpRIoPSRCEFIn the proy ar, in partoulr, |

Ha%%ﬁ b@hadmhbhﬁsated tgawme q@lﬂmehmmemabddyes banlrestore a physio-
and on insulin secretjon response to

ogioatisspornsralisatech? RebIRioD a1 3he PRNCIAAC AT IOEgR dinsulin and
3,-9%%3, ﬂﬁta mals ?&F@H}é&faﬁgﬁgtlé rt?tlz 61*?1?81?0r9foft §®&Hozotocin, which

an restore oglcal response
W&JIQ'tH@@mkd heossibtetd oorrec[:t ﬂhleenpalrrc searetiondefesinwithout giving

(insulin and glogf in animals rendered diabetic
risg torgrydiskodf P Wgﬁ otocin, which would thus nake

it possible to correct the insulin secretion defect
wi t hout giving

lt is well described in the prior art that certain metabolites of the
kynurenine pathway, such as quinolinic acid and kynurenic ac:ld, act as neuro- -
toxic agents and neuroprotective agents, respectively, on the nervous system.
These effects are linked to their capacity to modulate glutamate receptors and/or
nicotinic receptors (Schwarcz R. and Pellicciardi R., JPET 303 (2002), 1-10;
Stone and Darlington, Nature Reviews, 1 (2002), 609-620). The presence of glu-
tamate receptors in the pancreas is described in the prior art, as is their involve-
ment in pancreatic hormone secretion (Weaver C. et al, J. Biol. Chem., 271
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rise to any risk of hypoglycaema. 25 It is well
described in the prior art that certain netabolites of

W0 b@4/0kogegir eni ne pat hway, such as quinolini c aeCTER2VE3/014538
kKynurenic acid, act as neur®- toxic agents and
neuroprotective agents, respectively, on the nervous
system These effects are linked to their capacity to
nodul ate gl utamate receptors and/or nicotinic

p X rgdt iR HoPBbbh cgdrabhétrdled thBETh&&s glutamate
%%8’2??9?? fggg%g l%t?[oneh&fr;\{bﬂd Darlington, Nature Revi ewg,
relcepRir8 Zire conobadpy i sypuresiecmetzoalias intthige@rgan.

receptors in the pancreas is described in the prior
art, as is their involve- nment in pancreatic hornone

secr etheNet¥KeEoidudted alith te afihobf midetiny, tha7abjéCtives of the
2004/ 060368 PCT/ EP2003/ 014538 6 (1996), 12977-1298

4),
ptasent tinventionohab ce@adgeiidrsasitie 49 temonshatse %ﬂraf'a'ﬁﬂh)e that the

el & GlrioBRR PeieBlich hafia AU paRkaL A U pancre-
afiB ghhipBohhst IgfiLeshinees-hgliraxymsebalipves ent intreeset inothehasmber of
made it possible to denonstrate, surprisin

: | hat .
isféte of rstngieshanscelfs ang PalsHREYS At rtafth YPP? %ﬁ%‘gmgﬁy in the pre-

k : H 2 X . . . - - .. - t -
VRS AT, e BB s I o ol
patHaxsgie®{obdsityehpparterisioyestbyns cel I's and thus plays

an inportant role especially in the pre- vention and L
t r eat A5G obtheyphisstives @ gla@pé§§eqttlgv 15 PQ%?‘?%%%V consists in

o0 3L 38 HRABELRLRSEEE ok bhor praventve acivty
6 Beastbventicadi diabetess éguemplications asadoriits repatedipditiejogies, by

o B AP PR AL DY G S 800 Do o o ik

[ ifations and/or its rel ated pathol ogi es, by
of hRpSaTanE,

e nunber of islets of Langerhans cells,
.and which are free of the risk 15 of hypogl ycaem a.

obj corPedrese Guaatoh also pRbOERE A afonBl UpkEiivp.a process for
thd %Fea%léﬁi omdi%’%lftéé khst hiake¥oi HdsBmis ite eaweid ant sieadifects and

especi a p ycaem a, the said process using
dspeciafie Lhypogieaesniahdse sHid npiokass sising thetapauticomeans whose

achaniah ot O 07 oy o SRS B BeaiteT B Shagested n

tﬂébﬁBF srtUS 6 048 896 and

Certain compounds are known (see patents US 6048896 and
US 6 323 240), which have inhibitory activity on the kynurenine 3-hydroxylase
and which are useful in the treatment of neurodegenerative diseases, including
diseases of the central nervous system, sclerosis and glaucoma-related reti-
nopathy. Such compounds were already known as having analgesic and anti-
inflammatory properties.

The research conducted with the aim of'meeting the objectives of the
present invention has made it possible to demonstrate, surprisingly, that the inhi-
bition of kynurenine 3-hydroxylase plays an important role in the prevention and
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US 6 323 240), which have inhibitory activity on the
kynureni ne 3-hydroxylase 25 and which are useful in

w0 b@4smsag nent of neur odegenerative di seases, POTERDNOSQI4538
di seases of the central nervous system sclerosis and
gl aucoma-rel ated reti- nopathy. Such conpounds were
al ready known as havi ng anal gesic and anti -

i nflammat ory properties. The research conducted with

tr%%@eﬂ'it%fo&iﬁ%ﬁéi Mbdds ‘i’rP??éEt?qu@rSnQﬁ-iﬁéWn-(%béﬂo%ﬁ@ré;ﬁabetes, its

ion has rade 1t pos e to denonstrate,
c@ﬂﬁ%dtﬁjhlsgir}d/oﬁ iratelaied pathologiest i on of kynureni ne
3-

e B BRIkl Bl WA ity oty on

k ﬁ&@ﬁﬁﬁ%n:?-ihg@@ fal tfn%r%s%%%%mbé‘r BRiksldts Wialangerhans cells and

on-1nsu ent abetes, its conplications, _
arndépeciallys useluhferdtheapieybotivre and) treafent afsdipbeles, its compiica-

.discoyered that . co unds with inhibitory activity on
tigyhand/er Ha rgg‘%ﬁljpﬁﬁﬁ%ﬂ%&i ncrease the number of islets
of Langerhans cells and s are especially useful for

the prevention and treatnent of diabetes, its
conpl Tha-presenisinganioss have naw sisoverrhrigelsunerpectedly, that

present jnventors have.now di ' .
ChGaa s B GG LA g bbbt bea ot

i nhi bshaEsicalpWagsbidiid Yot ahér grespancneation,béte kynurenine 3-

cells.” 10 Specifically, according to the present .
hydroapleiseninhitlifers jnaieass e BUHW@%W'&#‘E of hangethans cells and in

increa he n er of islets of Langerhans cells and

PR 'Cu%éﬁﬁ?bﬁf%i?g‘igﬁe beta cells. The use of kynurenine

3- hydraxyiseser kyurbhiner Shybaxyrhsehinhibitekeshoulddsius make it pos-
sible to conpensate for the reduction in

_reg t he nunber . of,
siide do ce@npensatet forothe Teducliogeihdha rRWNPer i‘ﬁ paacreatic islets of

L ERPERENS 5e1BTa thé RBhIsS, SR diatic, bttt ih et irei effect
ohtBe FiiryRidhn ¢frthedey Bellni ne 3- hydr oxyl ase inhibitors

thus nmake it possible to prevent diabetes and its
effects. 20 According to the invention, kynurenine

3 YRS TN DIERISLURABHE (o ARRSkse ! Phiiore thus
néaKeinpossiblentoofretbet disipetesfandi itbeffects. i ts degree of
progress and/ or the popul ati on con-

According to the invention, kynurenine 3-hydroxylase inhibitors thus
make it possible to specifically target the treatment of hyperglycaemia as a func-
tion of the type of diabetes, its degree of progress and/or the population con-
cerned.

Also, the use of kynurenine 3-hydroxylase inhibitors makes it possible to
act selectively on the increase in the number of islets of Langerhans cells. This
therefore makes it possible to selectively target patients with an anomaly of insu-
lin secretion of the islets of Langerhans cells in response to glucose and/or an
impairment in their numbér.

Specifically, the use of kynurenine 3-hydroxylase inhibitors makes it pos-
sible 1o treat and/or prevent insulin-dependent diabetes, by increasing the mass

of insulin-secreting islets of Langerhans cells.
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cerned. 25 Also, the use of kynurenine 3-hydroxylase
inhibitors makes it possible to act selectively on

wo b@4ioossease i n the nunber of islets of 'Langeehar®03/014538
cells. This therefore nakes it possible to
sel ectively target patients with an anomaly of insu-
lin secretion of the islets of Langerhans cells in
response to glucose and/or an inpairnment in their

numbe féopaiﬁ&ﬁ%f# g@muyen,hg% 09 K i ﬁbn%emake it possnble to

3- hyd oxyla or s makes 0S- sible to treat
pPEFE R linguliavéseridesit Idnabecﬂwbydmreaslmguhewmbgr of insulin-secreting

sleisgol WRFERTbES 2‘%‘7’13@ oulhoetsERS S ErREP ST SR RISAg R Partiu:

Q@{(@u élle% kynurem ne 3-hydroxyl ase inhibitors
ossi to prevent insulin-dependent

di abet es by |ncrea3|ng t he nunber of i nsulin-secreting

ool ardsp, oneaRl iening 3§y aHawy lage HbB Ao renes d°5dssible to
tl%akoand/?? FgHE@et‘&f eﬁwuﬁ@rﬂid%%h?i draxmi afsbdtes] byt pickeasing the

ble to treat and/or prevent earl
mLmrin;Oernsfuﬂum’ﬂdmiecr&lﬂent’l‘ hisi sbparisylapy aduanéagaaus [nﬁ@far as this use
nunber of

roekank oeohE e and indaspd i BB T PRl netp gotls and
r@Hﬂn g'tR& rrﬁ§§é. 69 bbhe c@lﬁ*ﬂ@épéﬁtlv@%ﬂ -dhevet drobeibwbitieanormal value,

and 10 reducing the nass of beta cells,
wmehebms wedlgs ibpossibler tohativantegeously @pid, teappeajanes of diabe-

t hus nmakes it Slb e t tageously avoid the
tﬁ%ﬁ@aﬁﬂﬂg@rﬁ gs CPaY Cgﬁ I!?Sgyrrpt ons and/or its

conpl i9gh| l@l@suse%ﬁRyndrbﬁln@S@hyﬂrdﬂj/myeanhimmrs makes it possible to
3- hydroxyl ase i nhibitors makeS it possible to

tegrad/ andjor epr@venhdil- tﬁlgulm-ﬂeggp@m{emamt%e@tegnalaagﬁnced stage,
@%\ﬁrgged@g%&%%?% ]tg/ E{b?%@ﬁ@%h% gtogtfggﬁ@%ﬁﬁ%é( cells with functional

gé{ﬁgengnal beta cells. A so, the.use of Kkynurenine
ydroxyl ase i nhibitors makes it possjble to

and/  orAloeinenssa at ByRuaRInGsat e sie ibiigramakes hpossible to
ap og'nty%géﬂfe Iell,tguﬂgﬁrlné?ﬁmq}:é;%nﬂ%hk Sdmk?é’t%k?fﬁ‘%%g%ﬁ@rating the

duction int nunber o
Hﬂﬂh@eﬁ@ﬂ bhéta cells, following the failure and/or a reduction in the number of the

beta cells.

According to the invention, the kynurenine 3-hydroxylase inhibitors may
be administered orally, in monotherapy, to prevent and/or treat non-insulin-
dependent diabetes.

Accdrding to the invention, the kynurenine 3-hydroxylase inhibitors can
be used in vitro for the treatment of pancreatic stem cells; the said treated cells
may be transplanted into a patient to prevent and/or treat non-insulin-dependent
diabetes.

According to the invention, the kyhurenine 3-hydroxylase inhibitors can
be used in vitro for the treatment of pancreatic stem cells; the said treated cells
may be transplanted into a patient to prevent and/or treat insulin-dependent dia-
betes.
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According to the invention, the kynurenine
3-hydroxyl ase inhibitors nmay be admnistered orally,

WO pooapessher apy, to prevent and/or treat non-i PGIVEPI003/014538
dependent di abetes. 25 Accaxrding to the invention, the
kynur eni ne 3-hydroxyl ase inhibitors can be used in
vitro for the treatnment of pancreatic stemcells; the
said treated cells may be transplanted into a patient

to prevent.and/ gr . pop-i L. ArdeRs

di abeg‘é%‘?rdmﬂ:gq g'i'en Vtggh?ﬁ’e{henv n rlbg'r?% ?ﬁ&e%lﬂarseenfnr%bmrs may
bS-JrsihR¥ereasa dommihhlieT withadne 3p nireusgahts fowvrdduirfgothe body's
~the treatment of pancreatic stem cel | s, the said
immuae despeISes to RSV ANEET diach msseNt “Qeﬁbéia@ﬁ?e% 0

prevent and/or treat insulin-dependent dia- betes. W

2004/ 060368 PCT/.EP2003/ 014538 9 According to the

i nvenpiesrdind®o Kyfnstr subjeet, héprssexy immmtiontthbis trefadesriy the use

be adm ni stered in conbhination wth one or nore agepts

U%@@cament for

of arkyneriine @-hydroage dnhiplien ios theJpamdaciure 9

.and ' j s ' . 5 A di
rgasthy MG RUTLRE B Il P ARG ReBE ™ ° s rel ates
to the use of a kynurenine 3-hydroxyl ase inhibitor
for the mapnufacture of a neggﬁanent

yl ase i nhibi
the nAeeiding (q 3jsecend sUbkichdPRARESe eentit igterdo fhe use of

uRy i i | iBarinBAt for th
TR 54 IS MR rodinb for e
i ecammeritaridioepreleatioredi inauimtependemiaialbetest r eat nent

and/ or prevention of insulin-dependent diabetes.
Accordi ng to another subject, the present invention

| at : : i ’ f
re a ﬁ%g?@rgé‘?? ﬁé@t@%ﬁr‘ S?bjebt{ RHE %]féé'l#lt:ﬁ'l\fﬁfﬂlbﬂ)ﬁﬁla"!§§ to the use of a

inhib acture of a nedicanent for the
kizBurenines Bthyaimoxylage intibieet foe tine enanufeciure of epairsiigament for the

predi abetes. According.to,.anpther g G e present
pravTen G &1 Bragars of ins iBepene i Biefnethd
3-hydroxyl ase inhibitor .for the manufacture of a

nmedi canent for the prevention of

non- i Aecbidingépendiher subjeshttbe pregenideviniiongelajes to the use of a
anot her bj ect, the se i NV [ | gt

Bl SRl hunb S S P SRR E 1 Fod e for e
oTBVBHiRA S forRinsplineépeadamididisteshe  treat ment of

earl'y non-insulin-dependent diabetes., .

According to another subject, the present invention relates to the use of a
kynurenine 3-hydroxylase inhibitor for the manufacture of a medicament for the
treatment of early non-insulin-dependent diabetes.

According to another subject, the present invention relates to the use of a
kynurenine 3-hydroxylase inhibitor for the manufacture of a medicament for the

treatment of late non-insulin-dependent diabetes.

According to another subject, the present invention relates to pharma-
ceutical compositions comprising a kynurenine 3-hydroxylase inhibitor in combi-

nation with one or more immunosuppressants.

According to another subject, the present invention also relates 1o the use

of a kynurenine 3-hydroxylase inhibitor in combination with one or more immuno-
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According to another subject, the present invention
relates to the use of a Kkynurenine 3-hydroxyl ase

WO pdolosizes for the manufacture of a nedi canment P DEP1008014538
25 treatnent of |ate non-insulin-dependent diabetes.
According to another subject, the present invention
relates to phar ma- ceutical conpositions conprising a
kynurenine hydroxylase inhibitor in conbi- nation

one
stbRieReR s, ipete mARIGARHERF < RikiSarysh, FGO M S dion and/or

rbﬁﬁnéﬁ‘[%f lﬁéulih Méﬂo@hlt a@b%{éa/dr oxylase inhibitor in
mbi nati on with one or nore i nmuno WD 2004/ 060368
PCT/ EP2003/ 014538 10 suppressants, for the

f
rant Agkordd to 3 PRI AAT RO Ind R fehtig, fAGte to any of
the lal:s@§ Qﬁéﬁ@k?]rﬁpabbve tihetheressenof anpammﬂmtm amumfament in the
n t he uses nmenti gne t.he ase .Q
BEGE O ISIp 1D ARORERATA AR FioBFDY ridRUBIO A o a e ppmber of

Sk?é}ﬁ%)z }ggﬁarlfaﬂse?eglsg[eﬁiegs%gg £ detcl:l%ﬁe'@faétrl&&é‘ttm% ifh#8e number of

ans ce represents a
coiRsF mose prbicrably enslecidteel of bletwermiti®Y cind OOFk,sancngven more

referablg@ decreas&gg bet ween 50% and 90% and even
prefeeably PeMAULPY ARAWER - 60% and 85% 10 According to

a pr e;A%E{agb@n@%&%Cge féﬂ?@d peshithé rh’ré@émoiﬁvéﬁil@i eélatess to any of

any o ses ntlone above i'n the case of
timatusest rrmrmsaedlahg:)\amun thel ease of a Ipaiigst rmﬁge@’@g anti-islets of

i mrunol ogi mar kers. According to a preferred
Lﬁ@ﬁ@ﬁ'\a,nstQ?i' ng&\?ﬁ@ﬁ relates to any of 15

t he uses nmenti oned above in the case of a patient
presenting any diabetic risk factor. According to a
pr ef echdr(th)é«zta, preferred espect, ithe irepent invpatiers r@@t%snpo any of

i oned .abayv
1 e ol e SRS R4Sl o BB e Pag oot ris
fAsBect, the present invention relates to any of. the ...
uses nentioned above in the case of a patient

presenting markers, such as glycated haenogl obin at

conce tclz:gtrchr?é1 %o gre(?errgaae{%peéi the present invention relates to any of

the uses mentioned above in the case of a patient with insulin resistance.

According to a preferred aspect, the present invention relates to any of
the uses mentioned above in the case of a patient presenting markers, such as

glycated haemoglobin at concentrations higher than 7%.

According to a preferred aspect, the present invention relates to any of
the uses mentioned above in the case of a patient whose islets of Langerhans

cells show an anomaly of insulin secretion in response to glucose.

According to a preferred aspect, the present invention relates to any of
the uses mentioned above in the case of a patient with related hyperglycaemia

and obesity.
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25 According to a preferred aspect, the present
invention relates to any of the uses nentioned above
WO pootloeosemse of a patient whose islets of Langeehapr®03/014538
cells show an anonmaly of insulin secretion in response
to glucose. According to a preferred aspect, the
present invention relates to any of 30 the uses
nmenti oned above in the case of a patient with rel ated

T, ERSEOT Jo st Sauel Kt RN selates to any of the

u@é@&ﬂ@htld)rﬁbtﬁraibotve ro@hqirrsmg d)hemry \ofrottlrmatmgrésof lsolated |slets of

nmenti oned above, r| sin it freatment of
Lasgethaag Gellsavith 6fky %AWB '\'Rh fO% kynur eni ne

3- hydr oxyl ase i nhi bitor. 5 Accordl ng to anot her
subj ect, the present invention also relates to the
met hoAcf:ordmgldm anather subjeepttiverpresent s'meamtled alsbgetates to the

s BE P b ot SSBLEE B B LA i
kgﬁb nird glt‘@/d%x Rihites. cel|s may especially be

or me application or adaptation of the methods
zo dedtei mwrmg Bod Heansplasttation of doe rsaid rsijSnobhangerhans cells

CUEERE RO TR
o‘é‘s&hl@éﬂ BY BGRHeRH e, lyueae OpinfBH i Phariioledy 200101 :641-650.

factors: the présence of anti- islets of Langer hans
cells |nnunolog|cal markers, an inpairnment in the

nunber i,Sl n y | B
oAkl b SrEler IPRRRLTAE P BHBRSaS ans a cor
difrPtipdraBtRisedrby OR@iok s dfnhé deilowiag Gh@t@ﬁ&: rthe presérwe of anti-
any diabetic risk factor. According to the inventio

islats efxbargarhans delip dmmunalogisal ragfkeﬁg an y@&@rwwaﬂe number

flé:\ B3 aﬁLﬁﬁ@éQ‘r%@'ng /qoe!llg %@eﬁgﬁ el d@ag' pg%lggﬁ%l‘nasecretlon

qldRe iRkAemrek, bat lmﬁhﬂerﬁﬂnqaﬂlr@glyaagm:a ahoéor-any diabetic risk
meal s. According to the invention, the expression

faelot.i -i sl ets of Langerhans cells 25 inmunol ogi cal

mar ker s neans any i nmunol ogi cal marker indicating the

exi s- tence of an autoi mmune response of the body

di r ectpetoddiag rtotthé heventiong éme expreasioar "smpalrtrie@tmmmrstmg glycae-
islets of Langerhans ce|lls. These mar kF ¥%

rgigt and/or glucose intolerance” means a fasting gycaemla of between 1.10 g/l
and 1.26 g/l and a glycaemia after meals of between 1.40 g/l and 2 g/l after

meals. -

According to the invention, the expression "anti-islets of Langerhans cells
immunological markers" means any immunological marker indicating the exis-
tence of an autoimmune response of the body directed .against the antigenic
markers of the body's islets of Langerhans cells. These markers include auto-
antibodies, such as those described by Buysschaert et al., Louvain Méd. 119, -
S251-8258, 2000. These antibodies are chosen from the anti-islet (ICA), anti-
glutamic acid decarboxylase (GAD), anti-tyrosine phosphatase (IA-2) and anti-
(pro)insulin (AlA) auto-antibodies, or the anti-carboxypeptidase H, anti-64kD and
anti-heat shock protein antibodies. |
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anti bodi es, such as those described by Buysschaert et
al ., Louvain Med. 119, S251-S258, 2000. These
wa@nibedses are chosen fromthe anti-islet (1 CAT/ERZW3/014538
30 glutam c aci d decarboxyliase (GAD), anti-tyrosine
phosphatase (1 A-2) and anti- (pro)insulin (Al A)
aut o-anti bodi es, or the anti-carboxypepti dase H,
anti-64kD and anti-heat shock protein antibodies. WO
2004/ 060368 PCT/ EP2003/ 014538 12. According to the
I nvention, the expression "inpairnment in the nunber of
i sl et Aasordiagdertharisvardions thereapsesaiamhmmm@ﬂ iatthe number of

i%'?%a%fr [aRgeand s iardta redse 6F & Eageriondn tap nymber o
IéePfrft%% n&?%?@&é@n@ﬁn% | ﬁ@ﬁibe?’%f’?s téh@f DH@%%'hans cells

ecrease of
raprﬁs@@% artbosease nbatleastA6vabl theopumben oﬁ@%lsa,miloresﬁ%ferably a

e Ot P i 0 R s e HEEen 60% and

gyy inpairnment in the normal capacity of the islets
of Langerhans cells to secrete insulin in response to
gI ucose. According to the invention, the expression

o 20 B o RSO R 3P B S R Socroton
rés;@@ﬁeem lutbsd' hﬁ@%ngwmﬂﬁ&ﬁnéﬂmfﬂhé%cfrﬁml|da®Lacnty of the islets

hi'story, gest ational diabetes, excess weight, obesity,
of hengeihansmelishig spetate icediniis sespange bIghuepse: essure; . a
hi gh I evel of tri- gl ycerides, inflammtion,

hyperl i pi daem a, etc. According to the i nvent i on, the

t er m "Acaotdiag Uprthesipestiionemes eqmession M'la@etnﬁhslagéélbr" means
(for example x-rays) chem cal agent éfor exanp
aéliaQleé'thrfBrQﬁﬂy Greipdispeiopapsomigtegr w hdh@@np@ar@rg%pf diabetes.

B e L

dbesitpompufficient ashysival iegercisé\c highdblogdt preiseara, na dﬂ%h devel of tri-
the term"islets of Langerhans cells" nmeans 25 the

aniGeriges patflamnationa hyper! 'Plﬂa@é‘l“ﬁse‘ﬁentl oned above; nore
preferably, the islets of Langerhans cells represent

the beta cells. It has especially been discovered that

t he cdwpording tomee‘s\pennbmgtheotemhémganaoahp;jresmma means any

g%&%igg%ég \ rg%%fe{]r%hae x-frg);snucher&cal) agent (¥orbe>9ample azathioprine or
mercaptopurine) or biological agent (for example anti-lymphocyte serum) for
reducing or inhibiting the stimulation of an immune response of the body with an
antigen.

According to the invention, the term "islets of Langerhans cells" means
the alpha, beta, delta and PP cells mentioned above; more preferably, the islets
of Langerhans cells represent the beta cells.

It has especially been discovered that the compounds corresponding to
the general formula (I) or to the general formula (ll) described hereinbelow gen-
erally have inhibitory activity on kynurenine 3-hydroxylase. Among the com-
pounds described in formulae (1) and (1), some families of compounds are known
to have activity that is useful in the treatment of diabetes, and especially the fami-
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3- hydroxyl ase. Anbng the com pounds described in

wo ovoaobeses (1) and (I1), sonme famlies of conpoRPODEPENE014538

known to have activity thas is useful in the
treatment of diabetes, and especially the fam W)
2004/ 060368 PCT/ EP2003/ 014538 13 |ies of conpounds
corresponding to patent application WO-A-98/07681 and

ik he hex. %a@%@%%gco sgoog\gﬂ& 19 peferl Brpitafial gy{fna}\ d¥lo7681 and the

fé‘:%h' i By dﬂdh{:{ eo| rgent icatiora e -ALE 888 359, ey compounds
reeerre éng he errgasub?Pgntlal activity" means. any P

wmm substantialageiiviiyt onoynueniaazgMydmxyiase gre especiady preferred

el S SA a0 PRl AR R PR AR e o e

i NitRAtdst prbctiss dafirizlyeraivi ehiacinakirigy it @foslsmétd batam @h effective
equal to 70% advant ageousl y less than or ual to 50%

therapeuiie agiipre oprtbe engymgt yn pagisuatagn enzygadic aQivlpef less than

ok EGRELIE e PR (RO, s e B Sl i gy en more prer

PGy destdthanidr dcial fo3p%Ussildtive tbohels:entrohimpreierreﬂat

are characterised by inhibitory activity on
kynur & eeethysrgeﬂrbfglepe\éefeeé i Heserfgrilesyof compounds, it is

pfg)';sg@ dT8Bt 49k btstBMﬁ(% TRdt Ghe Eﬁibfaﬁterﬁbdf Ppbfhhibrtory activity on

erent “purp to increase the mass of "beta
kgndrepinie 3-lpjdabkylase tpobvantaroimprogad tnbaabmndaszr lmpaioved medica-
al so the Cog&fl cations of this diabetes, g a nO\{eI
RN OF fRIt 2 Shifrest @H&%&%ct‘%d”%&@ﬁ%t‘%\%é%a%r el gglis and espe-
it
cfg?lge? réere?é)rﬁsdrg ec%?ae%&egg%g@l 50“‘?1% c%H n%‘ﬁﬁ‘f“ﬁﬁﬁ cf?'iﬁls diabetes, via
adnpesidente thzdhdtees unekpectddi advsant&gesoﬁ' hefy also make it possxble to
-therapeutically effectiv unpt ,.to atients
l@prqw%ﬂpﬁ tRrgKertion. irﬁ@ﬁgegp ﬁyoqlgt,t@,t'egseespleﬁlally of e non -insulin-
c%g(ehtléHﬂ 6fabeié‘se %P%%Hﬂﬁa%n fira 'tbleﬂabbuﬁéélhf BHBEt amount to
not eworth kynureni ne 3-hydroxyl ase i'nhi bitors
pamhdnmgarrtaedfmfnnlnlbttmam‘lhygutetmnerﬁé’&;jchxbxyb@sea cells,
especi ally antidi abetic agents. Confirmation of the
"existence of inhibitory activity on kynurenine 3-
hydr oxyl et fodiBy, PR BBSPolMdS b ﬁammm”%e@sroana to be noteworthy
especi al'l y, particularly sinple manner, ¥
kyub;eeme Bgmdfexyiaa@mmalt@r@ airl iagenist fos inereastngathaumass of beta
deflne 2 |nbeI OW. More specifically, the
q’%latrﬁ‘df Blﬁg&”ys activity on kynurenine 3-
hydr OUdrﬂﬁmahéhoﬁg the é)h@teﬁ@@eéfﬂhnlﬁ@itdiﬂﬂ activily @n tgnurenine 3-
the general formula (I1) bel ow
hydroxylase may be made by any known means and especially, in a particularly

simple manner, by subjecting the compound to an in vitro test that will be defined
hereinbelow.

More specifically, the compounds with inhibitory activity on kynurenine 3-
hydroxylase belong to the general formula (1) or to the general formula (1l) below:
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W@ bdop/060368 Wwhi ch: Wrepresents a dival ent radi cedT/EPO®M4538

fromthe follow ng radical94 R15 R16 R17 R 11 | and
R14 / s Rl represents a radical chosen fromlinear or
branched al kyl containing from1 to 14 carbon atons
and optionally substituted, al kenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, a heterocyclgc radical, an
aryl radical and a heteroaryl radical;' ! R2 is chosen
from hydrogen, a hal ogen at om hyd{oxy t hi ol ,

carboxyl, @l kyl, alkenyl, alkynyl, ~gl kdoxy, al kylthi ;Q

al kyl car bonifl , aI koxycar bonyl aryl, het er oar PS 10
cycl oal k J/ﬁ%v e ocyclic ra(a R hosefi R
from hy 8l 3h | ogen at om hydroxyl Nylg

al kenyl , alfkynyIR -@ koxy, al kylthio, aRyI et-gr oar YR,
cycl oal kyl and a heterocyclic radical; R2 and R3

t oget her al so p@lssi bly form ng a group =CR16 #y or
alterna- 15 tively together formng, wth the carbon
at offl WA bears them a cycl oal kyl radical or a

het erocwlgﬁé ‘f’ﬂé:aé dva%l’\t'l%dfd&@%sfehoﬁbﬁﬁ’ﬂ{é)w“owmg radicals:

alkoxy, kyny oxy, aryl oxy

het er oar yl oxyg 15 - N( R12Rh2 AV R12) CRlS 11I i near or
branched al k | cont ai ni ng om 1 to 1 carbon at Ofp
and option substi tutedi| al kenyl, all\yynyland TN

cycl oal kyl", cycloalk
heterocycllc radi ca

. R represents a radlcal chosen from linear or branched alkyl containing
from 1 to 14 carbon atoms and optionally substituted, alkenyl, alkynyl, cycloalkyl,

cycloalkenyl, a heterocyclic radical, an aryl radical and a heteroaryl radical;

aryl, hétervaryl and a

. R? is chosen from hydrogen, a halogen atom, hydroxyl, thiol, carboxyl,

'alkyl, ‘élkenyl, alkyhyl, élkoxy, | alkylfhié: aikylbarbonyl, alkoxycarbonyl, aryl,

heteroaryl, cycloalkyl and a heterocyclic radical;

« R®is chosen from hydrogen, a halogen atom, hydroxyl, thiol, alkyl,
alkenyl, alkynyl, alkoxy, alkylthio, aryl, heteroaryl, cycloalkyl and a heterocyclic
radical;

«  R?and R® together also possibly forming a group =CR'®R"’; or alterna-
tively together forming, with the carbon atom that bears them, a cycloalkyl radical
or a heterocyclic radical; '

«  R*is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'2R'?), -N(R")OR'®, linear or branched alkyl containing from
1 to 14 carbon atoms and optionally substituied, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl and a heterocyclic radical;

« R’ RS R’ and R® which may be identical or different, are chosen,
independently of each other, from hydrogen, a halogen atom, and a nitro, cyano,
hydroxyl, trifluoromethyl, alkyl, alkoxy, cycloalkyl or aryl radical;
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R5, R6, R7 and R8, which may be identical or
different, are chosen, independently of each other,
wo camiobogds ogen, a hal ogen atom and a nitro, CREN@P2003/014538
hydroxyl, trifluoronethyl, 1al kyl, al koxy, cycl oal kyl
or aryl radical; WO 2004/060368 PCT/EP2003/014538 15
the radicals R5 and R6, on the one hand, or R6 and R7,
on the other hand, nay also form together with the

b t t ' {t hed,
T opieorigls dubend i 2 e She Hahanbr &R0 ST, on the other
hﬁﬂ(’ﬁl Cr'ﬁa 6"For'n‘9I 9(89911‘31:9? Wlthothecﬁafrﬁéﬁ dms 36 Meh ftHiéyTam attached,

uor onet , Cyano or nitro
arlmhzeaé nr@mpﬂnd«;&lllym@smnembw oae cil oy graagise whlch Ry be iden-

represents hy r a radi ¢
NG RTRT o, SHOSERYTOM ahnalRokhaabRh fayygpainyI”cyano or nitro
c ira@icgRy be identical or
rr%;ﬂ%l a, atlk rem%h%gsde?%ga”ﬁo%gégeﬁdently of each ot her,
from hyailgwgpmsanus laydrabény lor aaldliedyadical; kynyl , al kyl -
so carbonyl, aryl or hetajr(oar r.adi

al t &r nafy vi8l §hasep TEerm aakylng Wrarﬂdp"f‘bﬁﬁrﬂ@wl i#digek e
nity ogeE‘cl I%ﬁ'%t 1anhi, Gl Hhﬁ}\éya'b% M rRAe dor %lﬂ@l‘éﬁ?y@ré Cchosen,

or °bic erodyclic gfoup containing a
ifldpendenty @macansthgr, vitons hytirogan aBdc&m alkyt, ealmme&ﬂkynyl alkyl-

AT SR AL o MRS ISRy
tc%ie{[ﬁér‘ ﬂz? rﬁh’ rPratélmdf?)UWh“i‘ch?ﬁ%é ake axtubreef 'é“h@d)rﬁdbychc or

y one or nore m cal groups,
bidycti ham/robyecncu grenpiaxaftainingck tdtak@frﬁ to dAetemst egrang which 1, 2,

323%%3 lcbpg%ll,ﬁ n rg%ntl qﬁ?égp 6 gﬁgg/ﬁ(t oxygen and sulfur,
tﬁé'lglafballlet% a}c‘ilbfréiﬂ‘ﬁéfﬁﬁb @Htlonaﬁléohﬁ)r@h@sﬁ@fﬁl @M4 double bonds

rogen an al kenyl " al kynK aryl
alndt epstiomayty beimd Rﬂlﬁﬁﬁtmedoby onemrzmoms em&k groum whigh may be

entoe og arlssRyt, choaiyom BuREnl AR atoh 2 B sikeny, alkymyl,
EmH%/r H%{gl?lg?%gﬂl ﬁ&b%&? ' he@rb@?@( @&é@i@ﬁvbnd ﬂiﬂdoromb}ﬂy!

cyc oa kyl "and a heterocyclic
r adiecal R'R1ié nslagsah sfoorhohyn!ragbondnm am aRyl, talkenyl, alkynyl, aryI

nedapaadi MU B Ay R RO B fe Hient s R14 and R2: or
aI tegrnatdvel x@x{h Lraﬁ\ lﬁ)ﬁgﬁﬁien Y hBIdgénaEmivhlBroxy thlol carboxyl,

car bon at ons aring containing a to

al
akyl 3alkényb alléyrop, dlkomy,mihylmlmnalkylaﬁdl@y\mﬁlkﬁxwarlgowl gryl, aryl-
may be repl aced W\ P
alkyl heteroaryl cycloalky andaheterocycllc radical;

R'™ may also form a bond with R?, thus forming a double bond between the car-

bon atoms respectively bearing the substituents R'* and R?; or alternatively R4

forms, with R2 and with the carbon atoms that bear them, a ring containing a total
of 3, 4, 5, 6 or 7 carbon atoms, among which 1, 2 or 3 may be replaced with an |
atom chosen from nitrogen, oxygen and sulfur, the said ring possibly comprising
one or more unsaturations in the form of (a) double bond(s), and being optionally
substituted by one or more radicals, which may be identical or different, chosen
from oxo, alkoxy, alkoxycarbony! and alkylcarbonyloxy;
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atom chosen from ni trogen, oxygen and sul fur, the said
ring possibly conprising one or nbre unsaturations in

wo b@4heo3as of (a) doubl e bond(s), and bei ng optPoOTEPI093/014538
substituted by one or noreitsadi cals, which may be
identical or different, chosen 30 from oxo, alkoxy,
al koxycarbonyl and al kyl car bonyl oxy; WO 2004/ 060368
PCT/ EP2003/ 014538 16 R15 is chosen from hydrogen, a
hal ogen

al kényl B%agwﬁﬁrf%b p/@é@é%? I @é&%é{ﬁr@\’r&dﬁ%ﬂ thiol, carboxyl,

alkyk aidenya) Kiepyy10sikyloarbory, alkoxycarbomylpaikoxy, alkenyloxy, alkynyl-
cycl oal Kyl oxy, heteroaryl oxy, heteroc

cl yl ox . .
onf kgTiaRb CYERIEY hP8tSoanG Ry NSRPOSYa Y nBlkyithio, alkenyithio,
YRR EDIHO R AkARY, hOlefoatBhES 3aietotlehlifio, anvl, hetero-

cycl oa ete
aRaddyedalkyl Bhé @heteRidyciit sadipalssi bl y forning, toget her
W th the1 arbon atomthat Dbears the a c_é]cl oal k&%
r ade cal Ror and et eileR pessibly, tpgming. togeiner 4 kezcathpndiom that

[ dent ] r & , 1 ndepend-
oF 18 Ll v Bl & FBleraBicicTaBREL o n et om an
al kyl, g% hnd T ewisih yhaybe idéhticat bodlffeyénty arb clabseanihdepend-
a heterocyclic radical; or alternatively ng;/ ar}% z
ently of eesheather, fiam Mydrroeiam BalogeprAtPRanHakYs & egé gfoaryl or
C : ' ] : j L&el ; and R11
cfdBaRILE G BT e Bl HRIEa Bl cfioBHlGR! | TN k1
het gr oap}? andhrt’efopay, tbgéthgt witty tHeoahkydn atom that bears them, a

cycl oal kyl al kyl radical, and any protecting group for
cysloalkyhradical pnadigterpcyslifrasicas antk possi bl e

geonet r igal_ apd/ or [ | SO S 0 Sk

B oot aubds PBOET SRR KT ftoger AR ol ARE v A heteroany.
hBYstbafyaak@f c?dﬂ@_élﬁxlc@ Rylafk@! eadicall apdtdrey pagsitiigegroup for
saltsthereof with a pharmaceutically acceptable acid
aprarpiedunetionil t er nat i vel y the pharmaceutically

accept abl e prodrugs of these com pounds. The

follow ng definitions specify the natures of the

var badsalgs gupposeibler gabmetdAbalcatd/od epticat dsarhersethebdfeand possi-
ot herwi se indicated, these definitions apply for all
bievtauterserig foms Werepfesent i nvention thus expl ai ned.

The ~hal ' { rine, chlorine,
bro Hﬁéfe] ég%lg{é%oagﬂfl@yd’rta@g of4R88E ESmipolihis! |

and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

The following definitions specify the natures of the various groups and radi-
cals defined above. Unless otherwise indicated, these definitions apply for all the
terms of the present invention thus explained.

The term “halogen atom” denotes a fluorine, chlorine, bromine or iodine
atom.

The term “alkyl” denotes a linear or branched alkyl radical containing from 1
to 6 carbon atoms, optionally substituted by one or more chemical groups chosen
from hydroxyl, carboxyl, cyano, nitro, -N(R™R'?), -N(R™)OR'®, aryl, heteroaryl,
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atom The term "al kyl" denotes a linear or branched

al kyl radical containing from1l 30 to 6 carbon atons,
WOptoosbks y substituted by one or nore chem caPCDEP2PS014538

chosen from hydroxyl, carboxyl, cyano, nitro,

-N(R12R12'), -N(R12)OR13, aryl, heteroaryl, WO

2004/ 060368 PCT/ EP2003/ 014538 17 cycl oal kyl ,

het erocyclic radical, alkyl, alkenyl, alkynyl, alkoxy,

c¥q$¥|‘<ﬁg:tge§§¥q®lphc?l }%%qua‘far ylaiké@,o%%/éﬁ Hlkoxy, alkylcarbonyl,

am&%rﬁéﬁ’vl MalbheR1 Btorhaviriiaotdmmetsgie tidef,i RER'BN -&O)R™  and

th he, exceptl on of hydroge Thq pos

S(@Q&Bm ueith SR onhawagaihey samgd Fjéfé'l"?@'& rA%ithin @V W g‘lﬁ gxegption of
e TR B e Sy s 9 11014

c&%naatarrfsgnagﬂbeddemﬁﬂ@ t¢lthdzeededoaibdd ;abole. sa| d
radi cal , WhIC is linear or branched, and. wh

conthe ierm rajkeny!t gen@teg anpdkenylsagical §0f86tﬂ"291 Qpﬁ)pr more double

t
BB SR P RET 5 g rom 21
6-dd8R hfdas, is wpyibnallyeswsmmtyeb byléne ve mmlelqhemlcal groups chosen

h
‘ frg(rar{(;&g%x;{;garéggﬂf E@ﬁﬁnﬁgnyﬂ(ﬁéﬁq‘“ eﬁf( éﬂ”a ?Xp{éteroaryl

cyé{)%%yprgéﬁ%ﬁ’dwchc %H@‘?é%av ehkergﬁ a’ﬁé%%l ﬁlﬁ?ﬁoxx, aegkylcarbonyl

Kcalvbbhyl'; hbab)geaptatmn ofnflulwyaﬂne’ga/m thiog -8R, -S(O)R™ and

k .
SR with P8 Reyfias e Katie cBfintan &5 H oy il 138 ©xeption of
h a k. or branched and whi ch contains from2 to 6

n"atons, is optlonally substituted by one or nore
chef‘rheabngr“allqyayk‘i lesetes ancalkyrwdj ractighl coniriniyg one or more triple

ReE: DAY il WAIGLY B, Tiea &F SLgRTIRE: adiviiph ogpigjis from 2 to

~ GaéaE'SBbf'a’to Eki\é'Bﬂtlonéhykde!st;t@ié@&b;ﬁ@hé@ﬁy\hore chemical %roups chosen-

oxycar ony ogen at om uoro
fmﬁlegfdrowS(@)rRmyl ayan@,onitreg elzlﬂﬁ{f ), iR nﬁ}p}dﬁ‘?’hgwl,ngeteroaryl

@@ﬁ@ﬂe he%qc'g&c@bﬁ?a@g@o kylsh%g?@ngeaef@ﬁrg}gr glt , alkylcarbonyl,

gs?rbdngvl hatbge‘hxyatom nickbmetrig, tthrdh @H(‘?L Q)R13 and
i ne 9ve The substituents of

al k
-Séfﬂi)aé? with R ddvingathe @W@éﬂ@flﬂgﬂnnéﬁ RSy wilhe the Kgfception of

dical . 25 The term "cycloal kyl" denotes a bridged or
gﬁoQﬁq dged monocyclic, bicyclic °

The term “alkoxy” should be understood as being “alkyl” + “oxy”, in which
the term “alkyl” is as defined above. The substituents of the alkoxy radical are
identical to those defined for the alkyl radical.

The term “cycloalkyl” denotes a bridged or non-bridged monocyclic, bicyclic
or tricyclic cycloalkyl radical containing from 3 to 13 carbon atorhs, optionally
substituted by one or more chemical groups, which may be identical or different,
chosen from hydroxyl, carboxyl, cyano, nitro, -N(R™2R'?), -N(R'3)OR™, aryl,
heteroaryl, cycloalkyl, heterocyclic radical, alkyl, alkenyl, alkynyl, alkoxy, alkyl-
carbonyl, alkoxycarbonyl, halogen atom, trifluoromethyl, thiol, -SR'", -S(O)R"™
and -S(O2)R™, with R'™® having the same definition as R'®, with the exception of

hydrogen.
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or tricyclic cycloal kyl radical containing from3 to
13 carbon atons, optionally substituted by one or

woe0d/0603681i cal groups, which nay be identical BCT/EP2003/014538

different, chosen from hydsoxyl, carboxyl, cyano,
nitro, -N(R12R12'), -N(R12)COR13, aryl, heteroaryl
cycl oal kyl, heterocyclic radical, alkyl, alkenyl,
al kynyl , al koxy, al kyl 3o carbonyl, al koxycarbonyl,

"2t D g P O el 780 2 g ove com:

uh bt @it 8fic Ibablebdrid.t he exception of  hydrogen. WO
2004/ 060368 PCT/ EP2003/ 014538 18 The term

" cycl hraligenyheterepyaliesragica)’c pbahiiprogyeii'c slengiesd af meagcyclic or

ﬁg@gr%@&al B@hfe{é@ﬁga# tdtgla&t%wgpg%y s Ia%ﬂ*gq]\évt-ﬁztg'n Y€51"% or 4 are

mdeepe@ﬁenby of Jach dthdr, dadm ctbhr@gﬂmlmg/@nt axh@lsutﬁtlr the said
to 10 atons, anmong which 1 2,, 3 0or 4 are s chos

hﬁéé‘{%ﬁb@ ﬁ@ﬂ'@abﬁlsé’aéﬁt'%ﬂhfr COMPHSiNgi {r 8geh or&m@mea@ands and
l?éihé%rptloﬁgﬁy §@g§t|t@l‘°eﬁeéyp8ﬁé% Efn % %ﬁjucé\ O@nggt WARA! ¥y be iden-

S an
et | onaliffgresybshosen efdor’ny hyd&)xw mmbexylh eoyamj grtm,l pN(R'?R'2),
iden- tic fferent osen

M&%ﬁ%gﬁqx be lbo;@’qero%rygngyclﬂ@lkyl hetﬁ(q@@ Zra}dlcal aIkyI alkenyl,
%k{”@%%@é?féa'% délcahﬂ ﬁf@ﬁyé’émpﬁg ?@g%}o‘u' atowy trifluoromethyl, thiol,

ARG YS(QIRY | arat (DR’ awwa@ahamnmthemmgmnatmm as R, with
rlfluoromew thiol, -SR13', -S(OR13 and
§EPRIGN Of YEIPORDS' having the same definition as
R13, the e I -
deno‘{l’é%tté;rmmﬁﬁ/éyéé ﬁ&bé °d|1 (r:ﬁﬁ: d&%@\gﬁgﬁ%c&@g@ﬂ Er%g%c aflradical con
taadng: font6rio 1t4ma1bog atoros, @ptianaily subs%tutedaby) @Ee or more chemical
tionall substl tute

RuBSs WS THEYP RSTIsEh o it StsraonpSPa o, hyddut, carboxy!,
VNAI?'RS‘ *B{ﬁ‘éOXM Rmﬂa‘r Py R'2) 0Py, - ﬁéiér@arw Néﬁé'l@ﬁik?l )heterocyclic:

het'er oaryl,
taetical oaﬂ«yl | alkenabh @Iaynylalalklgaxy, aal%dmbonul kglkpkycarbonyl, halogen

S S, R s SR LY 1B Wit having the
sa%@@eﬁﬂaﬁuon aM RIP, R thB@kbéﬁtléth@f hydagedel i ni tion as

3, with the exceptnlono ydrogen. 20 The term
het'éhe)é@lsm “hetaroasd deﬁ‘@t%c@/dﬂOI&OQMC“@leyEICV@“C heteroaryl radical

het.er oar Q ni (o) .

SRR RSl 10°0A5" 5y 681,22, 8 iy e chosen, inde
k! §f ehcieaghetifen, nifrbgen,nbkygese and culien tiendaid heteroaryl

sul fur, the said heter oaryl

radical belng optionally substituted by one or more chemical groups, which may

be identical or different, chosen from hydroxyl, carboxyl, cyano, nitro, -N(R'?R'?),

-N(R™®)OR'™, aryl, heteroaryl, cycloalkyl, heterocyclic radical, alkyl, alkenyl,

-alkynyl, alkoxy, alkylcarbonyl, alkoxycarbonyl, halogen atom, trifluoromethyl, thiol,

-SR', -S(O)R™ and -S(02)R'®, with R™® having the same definition as R', with

the exception of hydrogen.

A preferred aryl radical is the phenyl radical or the 1-naphthyl, 2-naphthyl or

fluoreny! radical.
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radi cal being optionally substituted by one or nore

chem cal groups, which may be identical or different,
W@ bagem3bs om hydr oxyl, carboxyl, cyano, nitr o, PCT/EP2003/014538

-N(R12R12"), 25 -N(R12)OR139 aryl, heteroaryl,

cycl oal kyl, heterocyclic radical, alkyl, alkenyl,

al kynyl, al koxy, al kyl carbonyl, al koxycarbonyl ,

hgtogen atom trifluoromethyl, thiol, -SR13
def i ?n%ﬁﬁ%sa'@Sa”anRj]onx ﬁ%d'é%glgv'i’%ﬂ“{?ﬁlg P}'d%&g@&}e raglical, the
@nﬁgef s&a&g%gr ylgh@ﬂetml phe plwwnnbphar@qma{hyoramdmenapmhyn-

ht h uorenyl radi cal

mhékpmﬂmsmmmwlmmmd 19 Anong the al kyl and

ELEM Shég‘,‘c'p@@a @ﬁ@‘iﬁ%ﬂ%%@ﬁ% g{t%g 48! cydi&iftopyl, cyclo-

pRARNT BYdiamEN ! trRnddamaktyhdicEPR@XAdIcal ealisedifom tetralin and
particularly preferred. ‘Anong the cycl oal kyl radicals

fltdmaldeﬁalm }oreferred are cycl opropyl, cyclo- 5 pentyl,

cyclLohe ‘ .

CYC B RS ASRTIR I B PRIl ARG phBEiad mean o
p‘yﬁdylcﬂlryl @ﬁi@nyl“'ﬂt@llﬁ@bﬁp ol guinell, Qeﬂrahyzdrefwylabétyahmnpwanyl pyr-
pyr , thienyl, 1- umolY %llj

re tnmpqaﬁobﬂupynazo%tth@ﬁym dethiazgiyl, %afz ylo|s§»¥<azolyl morpholino,

p&%{%@l y&lpgﬁégl éﬁ)r%(ﬁylhglﬁlg%l%#ﬁ‘/i m&%ﬂ%li o) nyﬁ'nyl or benzofuryl

radiegr.i dyl , pyranyl, thiopyranyl, indanyl, benzothienyl
or benzofuryl radi cal. For the Acorrpounds of the
forrrulae(l) and(II) presented above, the term

'gequet
SE T bANTE of IRPLITIS 1 AL RieSttiod s o tom
“?ﬁ@mfe?rdauh@orﬁéb’ meelgf\/rmmsﬂgahbs‘ or %7 asdgnadsm t\torezparticularly, for
us formin ou
kot T B S 10 BT gEe SHORL PRI thus form-
ug@' Sd?@&@'ﬁo Bgtw'?éh iR mﬁérb@n%to%s‘?%g e%t—i\r/élgl'bféhrln?jhm'éesubstltu- ‘

rca | SONer s, may or not * be ure,
t y p
altomd* and#®, shigidoubleeboric mayare ohEeor @panflwsatloafﬂne@,e geomet-

SRR ik ohgnbl b . Meph o SRHKEM, fogg an e
B B B Pt he mol ecul e, and
resurte tgym r‘foph@alrleomer”omchfd@& a%dhed‘prrpal efr isomiprs, alone or as
mix%Jres, arising from the presence of one or more axes and/or centres of sym-
metry in the molecule, and resulting in the rotation of a beam of polarised light.
The term “optical isomer” more particularly includes the enantiomers and dia-
stereoisomers, in pure form or as a 'mixture.

In particular, for the compounds of the formula (f), and when the substitu-
ents R? and R, on the one hand, and/or the substituents R'® and R", on the
other hand, are different, the carbon atoms bearing these pairs of substituents
are ‘asymmetric, and thus lead to enantiomers and/or diastereoisomers. These
optical isomers, which may or may not be pure, alone or as a mixture, form an

integral part of the compounds of the formula (1).
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The term "optical isoner” nore particularly includes

the enantioners and di a- stereoisoners, in pure form
woroamemesri xture. 25 In particular, for the coPQDEPH®3/014538

of the formula (1), and whem the substitu- ents R2 and

R3, on the one hand, and/or the substituents R16 and

R17, on the other hand, are different, the carbon

atons bearing these pairs of substituents are

asy tri an t hus /

a4 a caﬁ)ﬁgg gfdfghﬁngﬁﬁl Hé@é#%l.@l(:ﬁ@ﬂ a8ﬁeptable salts with

tH@MoH\?buHGS I@*ﬂ’ti@e f@hfNg (Prorast the forchulag]l) fa@bveanon-iﬁmltmg exam-
inte of the conpounds of the formla

p@@oﬁmm@emngm%m@mgmdr%ml%ﬁ@'ds rp@ogeﬁeﬁc acld, sulfuric

aﬁﬁp ﬁb#tqerhcggg@onﬁghﬁ %gﬂ%%?%zce?&'d;%}:éﬁ? %ﬁf&:e %ﬁ%‘n@hagﬁéi,t &lkylsulfonic
atirand earfhbhbrigeie, non-liniting exam ples that may
be nentioned include hydrochloric acid, [

h
aci Ameng ther basesearablé &f fxmirg abﬁaﬂa%@qtﬁaﬁ %@fgébf%ble salts with

i BiroBhbe of M tormag (Brpr ofTRE rfla ) HobYesHohAifing exam-
fésr matgmlyabmenmm@d ligclade emomhhehwbxmm ndtassine hydroxide,

onpounds “of the for Ia or of the formla
dmw@mnm@,ﬁnetr\mmwg aolastiad, sRrantlg e pedininis dd vsine.
i ncl ude sodi um hydroxi de, potassi um hydroxi de,
di et hyl am ne, triethylam ne, ethanol am ne,
di efTihencdrapoueds af ;hmfmmmm (I yasichl) amavehalsomqmmﬁgthe prod-
of the formulae (J) and (I1) above al so corrprlsethe
rw%aﬂheéisscompq e conpounds. The term "prodrugs"

pat| ent i ;W% LnY‘#é Crﬂ caR8 CnRBUdsS vdiced c$r$23et BBministered to the

y and/ or b|oIo i ca
pfaltlanﬁfmnelabm)caﬂheiﬂd/m biplogicslly transfo rmdcémbanld&ngaﬂoody, into

t he for ml or 1) .. EX I f d f
C@m%hnﬁiés()fa'ﬁé% @ql%ill%ﬂ}é"ﬂ ;mgbg\sleoargro [Eg:eof or
Whi G ARhIE8 RS %?Sa‘th@s%ffcﬂﬁhﬁ&lnds(lﬁ thienforkiuzh(IPabsve are those for

IeaV|ng group, for~exanple a sugar residue, such as
vehichn cﬁ%serepwts&rhs @aradidal sOPs dl whiclt Shisou IRRVING: OFPiRHOREXample a

s{u%gF géc’%aug,hﬁu%} gg gsﬁ?,r S:?S g{ﬁ"&g ﬁgﬁ et%gié#g ?cg gbﬁ1ptrc£‘|ﬂds Jn which R*
rgﬁgé%%&dfom StE ptedriys afe (HAudwrbin(thk iettedt thechrebentinvention.

A large number of compodnds of the formulae (1) and (lI) defined above are
known, especially by the patent publications and patent applications
US 6 048 896, US 6 323 240, EP 0885 869 and US 5 877 193. These publica-
tions provide the processes for the preparation of these various compounds, to
which processes a person skilled in the art may refer, or may adapt, to synthesise
all the compounds of .the formulae (1) and (l).

According to one variant of the present invention, the compounds of the
formula (1) that are preferred are those having the following characteristics, taken
separately or in combination:

e W represents a divalent radical chosen from the following radicals:
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known, especially by the patent publications and
patent applications US 6 048 896, US 6 323 240, EP O

w@3®486B6aand US 5 877 193. These publica- ti onBCPER20SIe14538

the processes for the prepatati on of these various
compounds, to 25 which processes a person skilled in
the art may refer, or may adapt, to synthesise all
the conpounds of -the formul ae (1) and (I1). According
to one vani ant of tén@ preé i nvention, the conmpounds
of the Rorrrula(l) re preferm@d are those
havi ng%e\gol | owi ng chiar act erl stichk, t /O\
separ atrel r in conbiation:’ 30 )NN resents a

di val ent Rradi cal chosen fromthe fol I ow ng radi cal s:

V\D 2004{%@@%{%@%95’@'& RRAGAUHOEERIBM RheiHLor INEACRAT alklyl containing

represents a radical chosen fromlinea
fr@m Brianthearkarkaionss andi eptiggally seipstituted, 1anlk@@ylb6vscloalkyl cyclo-

ks 20T oo R b it B B B ot Loy SpfiRbY

radical RAnsl cRo&h ﬁbﬁahycﬂrogaﬁll & MalogerRatdns, IRureLyl, fhicimcarboxyl,
hydr ogen, a hal c;gqen atom drox I, thiol, car boxyl,

atiykalkerl, l@l«w, vibioy all@qurb@wloalkaxyqarbgmd@m aryl;

Z' ESTX;E{%D %}ﬂ and ag{bydrqq%n 12 %gfserr]l gogﬁnkgﬁg{o?&fqhiol, alkyl,

éﬁgr!éfkcﬁdykaikwh@ Atfagly! ;. R2 and R3 together also
orm ng a group CR16R17 10 R4 is cho§g

from hy BP@ngl R® toigethar, also pessiblyferminga gyouxsCR R ;

T near B B srseaa Myt akpRy HKBRYIOH: giayiony, aryioxy
h%f’érpﬁglli}g/o”ﬁl I@ﬁﬁth nﬁﬂ)bw% Hl%h'rtd#ttﬁﬁncﬁé@ |a1k’§/ll kephiaining from

cyc aryl’, eteroary and a heterocyclic
1rtm|1dad>arbo|52 gotr® and corgonaty cSubﬁﬁt)dt@é cyrdoalkylalcyeloalkenyl, aryl,
di ffer chos 53 i ndependent|y of each

h&ﬁf@@ Gma‘h%‘srwg h alkyl, alkenyl, alkynyl,

al kyl - f(a" bosy| prar thé’r’{ r'?\%&leb%a'id/éntfcﬁﬂ'6la|d|ffer*8h$ la¥e chosen, -
chosen from hydroden and an”al kyl, al ?/ | kynyl | )
irdgpendently of each other, from hydrogen and an a kyl alkenyl alkynyl alkyl
carbonyl, aryl or heteroaryl radical;

e« R™ is chosen from hydrogen and an alkyl, alkenyl, alkynyl, aryl, -
N(R'?R'?) or -N(R'®)OR"® radical;

e  R'ischosen from hydrogen, a halogen atom, hydroxyl, thiol, carboxyl,
alkyl, alkenyl, alkoxy, alkylthio, alkylcarbonyl, alkoxycarbonyl, aryl and arylalkyt;
R'* may also form a bond with R?, thus forming a double bond between the car-
bon atoms respectively bearing the substituents R' and R or alternatively R
forms, with R? and with the carbon atoms that bear them, a ring containing a total
of 3, 4, 5 or 6 carbon atoms, among which 1, 2 or 3 may be replaced with an
atom chosen from nitrogen and oxygen, the said ring possibly comprising one or
more unsaturations in the form of (&) double bond(s), and being optionally sub-
stituted by one or more radicals, which may be identical or different, chosen from

oxo, alkoxy, alkoxycarbonyl and alkylcarbonyloxy;
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N(R12R12) or -N(R12)OR13 radical; R14 is chosen from
hydr ogen, a hal ogen atom hydroxyl, thiol, carboxyl,

wQ@0ooalokosbs al kenyl , al koxy, al kylthio, alkyl cap&mry003/014538

al koxycarbonyl, aryl and arglal kyl; R14 may also form
a bond with R2, thus formng a double bond between the
car- bon atons respectively bearing the substituents
R14 and R2; or alternatively Rl4 forrrs vvith R2 and

\éméapaitﬂ & %ré)q ei}ﬁ%hy@é&&??%élgg na r Hggro erl thiol, carboxyl,
Nk aMyl Célkﬂlca%o@iyl %moycamdrgplaa@@ mklyhh@rar&ﬁaqﬂ om

chosen from nitrogen and oxygen, the said rin

possi bl R' enghassinigorrtydsegemane aur@bylwmldﬁglqah t he
form of doubl e nd being optionally sub-
sti fut eE{(1ﬁl Qfﬁg ents ar,ﬁy@r% éa a? s anl |gchprr;ay be Y 30

i degti cgft E8't l?é%é?l' ¥RecdK @dup for an amine
al koxyc?r bgerh Cﬂbgnd gjlnﬁ q car onyﬁoxy, 2004#8’60%
fiReckioRP2003/ 014538 22 R15 is chosen from hydrogen, a

hal ogen atom hydroxyl, thiol, carboxyl, alkyl,
al kenyl , al kyl carbonyl, al koxycarbonyl, al koxy,

al k%nﬁ'la}l@o sl pasaible gé?érﬁetr@apﬁﬁéléﬁ obﬁ@amﬁdﬂhé@@mré@@ and possi-
or ar | radical R17 represents a hydrogen

biatautomadC%ﬂRls_th%e@hosen from hydrogen and any

B B AT 7, 22

and gp@stie- pHsAbleashiTiidreof Witha toheineeteutidallyhacceptable acid or
‘'sol vates and hydrates of these conpounds; and the

hases iob| altegnatively ke dlharmasﬁufapq&lwfaamhl%@ﬂqdyugs of these com-
accgﬁaabl e acid or base, or alternatively the

ceutically acceptable prodrugs of these com
pounds 15 According to another variant of the pr esent
invention, this invention relates taq the

compwgatiing to Enetheroyanan of ity Wﬁ%ﬁmHﬁ\’/@t'oﬂ ﬂh!sb'f‘t’%'ﬁﬂpn relates
f
SRR oo AR 9y A0 iy sty sy on

ha RSk B-1ofdrokhes der thEhpepacatigrooina snedicarment torrtoé ep)reventlon
| a) have the gen- eral s defi

structur
axsorcireatmaniiof Hiabgiesy Hhasecnpe alndsdt Bedaimhiiiashave the gen-
e‘?QPsftﬁfbtuf O 4d'8efifdd ABLY ik AHiGR! S:
e W represents a divalent radical chosen from the following radicals:
15 16 17 )
R R R R o
| ; Ill and ;

R14 PN

e R represents a radical chosen from linear or branched alkyl containing

from 1 to 14 carbon atoms and optionally substituted, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, a heterocyclic radical, an aryl radical and a heteroaryl radical;

e R?is chosen from hydrogen, a halogen atom, hydroxyl, thiol, carboxyl,
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylcarbonyl, alkoxycarbonyl, aryl,
heteroaryl, cycloalkyl and a heterocyclic radical;
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R15 R16 R17 11 i and R14 / 11-1 Rl represents a
radi cal chosen fromlinear or branched al kyl
weomkasessig from 1l to 14 carbon atonms and opt PONEP10Y3/014538
substituted, alkenyl, alkyngl, cycloal kyl,
cycl oal kenyl, a heterocyclic radical, an aryl radical
and a heteroaryl radical; 25 R2 is chosen from
hydrogen, a hal ogen atom hydroxyl, thiol, carboxyl,

g: lg: » &en?ého%‘%geép%gygg& ’y faﬁ%léﬁéi%cgmb hrydlroxyl thiol, alkyl,

Aeypablikyhy larawk hal thioy AryIc hetatoaal!; cy¥lbalk ﬂéﬁﬁQ&B&&teroc clic
PCT/yqéPZO 3/ 01453 l? R3, r%ls chose?fr%?nbhygrogen a Y

radicaljen atom hydroxyl, thiol, alkyl, alkenyl,

440 AR B o S U e

m'ingﬂté?eﬂh@ﬁ Mth'tMe_fdarmmgtoﬁtn dhatumparCRMIER] 3, cyaloalkyl radical
alterna- veIIy form ng, together with the carbon
ateoheteregychesadicehem a cycloal kyl radical or a

o kay. Y51 e APRSed Trom ¢y ARER], plORVISS, Miimiony, aryiowy,

Hegd RaPAbNY, WR‘ZHW? RNIRIZOR"®; Mé%lr%mhﬁchbdrmmyl aontaining from
br anchied al k con

ai ni ng from 1 to 14 carbon
Dk tbtacdag | 310880 oRttanaly Juliegtoted: IR, ARy, cycloalkyl,

roaryl and a
ﬁ%ﬁ’ﬁ‘%&%ar}f‘ 3"%099 %gﬁl)/?géﬁg%te\r@%c reﬂ:ﬁé e |d)ént| cal or
di ffeer erg’? and Hidsewmhich MY b lﬁéﬁmndﬁnﬂﬂf@r@ﬂ %eh chosen,
other, fromh drogen and an al kyl, al ken

md&mndemlymfr@qtch aiher, f@@mﬂydépggm yqndr%“ l alggn{/\ alkynyl, alkyl-
GASHIZ i B, e SBeffagy OB Sing M may o

tBQQfPféYQAn'tW tAe difro eﬁyalbnﬂtmavmclmdyieylaregattWed a monocychc or
containing a total of 5 to 10 ato

@Cm*lcmeéfﬁ@%'ﬁ%@wuﬂ FRIEABIHGA Pl § nFSéacW %ROH& arﬂ?faﬂnwhlch 1,2,

:? ﬁ?Q:QP%Mg@?ﬁ@%‘g‘ﬂ?ﬁ“v&:ﬁpaﬁhts@ﬁgﬁ?f&ahﬁ%@%&?%@gén and sulfur,
th@méﬁd héféiocyrﬂiccmdlday alzei angmvaﬂ;zt:omprsmg)y ans ard double bonds
chem cal g{r oups, dent '

FKbeptional nbeﬁg)g ,s(yQyptutquB%é)éﬁ ot Bere Igﬁgmlcalegrbgg§,| wpnch may be
ALY lor different, chosen from hydroxyl, halogen atom, alkyl, alkenyl, alkynyl,

alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radical and trifluoromethyl;

e R™ is chosen from hydrogen and an alkyl, alkenyl, alkynyl, aryl,
heteroaryl, -N(R'2R"?) or -N(R'})OR" radical;

e R™"is chosen from hydrogen, a halogen atom, hydroxyl, thiol, carboxyl,
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylcarbonyl, alkoxycarbonyl, aryl, aryl-
alkyl, heteroaryl, cycloalkyl and a heterocyclic radical;

R' may also form a bond with R?, thus forming a double bond between the car-
bon atoms respectively bearing the substituents R™ and R?; or alternatively R'*
forms, with R? and with the carbon atoms that bear them, a ring containing a total
of 3, 4, 5, 8 or 7 carbon atoms, among which 1, 2 or 3 may be replaced with an
atom chosen from nitrogen, oxygen and sulfur, the said ring possibly comprising
one or more unsaturations in the form of (a) double bond(s), and being optionally
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20 al koxy, alkylthio, aryl, heteroaryl, heterocyclic

radical and trifluoronmethyl; R13 is chosen from
whyarnogees and an al kyl, al kenyl, al kynyl, aryl PCT/EP2003/014538

heteroaryl, -N(RL2R12) or 2WN(R12)OR13 radical; Rl4 is

chosen from hydrogen, a hal ogen atom hydroxyl, thiol,

carboxyl, al kyl, al kenyl, al kynyl, al koxy, al kylthi o,

al kyl car bonyl , al koxycarbonyl, aryl, aryl- 25 al kyl,

ﬂEt f t&?egc[,%lyoqqag ﬁf? %%@%H%@m@%%&}g?rﬂ&ﬁ&q g‘r%bﬁergm chosen
fmexeeémegn érmy@arborryoanataqrwoarbemow,ve| y bearing

he su’bstltuents R14 and R2; or alternatively Rl4
for ws, Va'Tfs cosendromthydregen & balagan alem hm@rcwbrlhlol carboxyl,

ailgy:?nélheg“ D gW@é}ﬁgﬁyf %@xgeé’%}oﬁxl %nk&rye%l] 1y, Goxy, alkynyl-

dNy r;ﬂ@xy3Q: IR C}ﬂdibqiiq{etérfda raxyrmemcyoryrcg@n aﬁkyllthro alkenylthio,

the said rin 0SSi nprising one

akwﬁbroatarmlﬁym aye/ralky dhim thrQ‘flr}%&bl @%&W@Mthﬁ%nﬁfﬁ hetero-
8 PCT/ EP2003/ 014538 24
g%?%%gmgi‘ﬁggggg%%gﬁégl cals, which may be

| dent i cql4 QingdR i QIFs@rﬁossWMmQ I @igether. with kiexgarbon atom that
al koxycar bonyl and al&yil car bonyl oxy R15 i s chosen

bfaamﬁhejdr@gwioa%iyhr@ld ar athm@rqeyelrc‘osaﬂlca t hi ol ,

Z?L&‘j;’é lﬁh’ Y"%B’x@"&l%@héﬁ@%’ orgrfte{;%(jfrap%%l)sen independ-

¥|d?>©éch%mbﬂaﬂrd§m| rw@ro%@@t@rr@w roAtom, an alkyl, aryl, heteroaryl or
erocycl yl oxy, al kylt al kenyl t hi o, _ al kynyl t hi o,

cam@lailml rﬁd'@@harr@bm h?t&rmwﬂlcﬁ@ﬂ'@ﬁb&fﬂ‘tﬁm%wle'y
etaﬁ{cg f%f g‘r, g%egg%rydvmhgﬁe pelidelyy em it b%%r%leerﬁP% 8ycloalkyl

and also POSSI

rb8icel 69a heesretyeic ratiichl;tamel car bon at om t hat bears
them a C, cl oal kyl radical or a heterocyclic radi

10 R16 d&hd iRchosanifeam hydregen @t ag @ik aarl,f wﬂ%hyl heteroaryl,

ar%rro%@aﬂl?(yg c:;{gﬁgg@ﬂ ggtcgﬁl%gw%&fﬁ ?ﬁgrca L e %ey( g?%tgctrng group for

é}famm@cfmhgul radi cal and a heterocycl ic radi cal or
aIternatrver R16 and R17 form, tggether, wWith t
car bon avitnhenestrissignshehwhen & eﬁ:ram Ry i eacrfhmprsrserarrhydrogen

£r.0C ra
gardadn ey Trna g el %rrlﬁrrL@rﬁB%ﬁﬁ%%é?ﬁwL heteroany,
dRicRlIaRanba Katerodiehit rdisant or cycl oal kyl al kyl
radi cal, and any %r otecting group for, an amn
f uncandoalso the possible geometnca and/or optical isomers thereof and possi-
ble tautomeric forms thereof;
the solvates and hydrates of these compounds;

~and the possible salts thereof with a pharmaceutically acceptable acid or

base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

Among the compounds (la) defined above, the compounds that will also be
preferred are those of ’the family (Ib) belonging to formula (I) in which:

o W represents a divalent radical chosen from the radicals:
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with the restriction that when R3, R2 and R14 each
represent hydrogen, then R15 is other than an alkyl

w0 aaoai3ss opti onal |y substituted by aryl, het ePOBER1003/014538
20 cycl oal kyl and a heteroeyclic radical; and also the
possi bl e geonetrical and/or optical isomers thereof,
and possi- ble tautoneric fornms thereof; the sol vates
and hydrates of these conmpounds; and the possible

salts thereof with a pharmaceuti 1@I ly c7<:ept able acid
or 25 base, or alterfRatively t ceutl cally
accept abl e prodrugs o these pounds. Anong the

conmpounds (la) defi the C ounds that w |l
al so be preferred arBthose of the famly (Ib)

bel gngi l & dH c r Hsb
di val en?ﬁg Feg)lr%%ﬁf%hosden fylr g?nw?aer?p;g}]ga sﬁiﬂe&ﬁtﬁ@ p1,20r3

gPRMpY OORBBIrBMTEERE0 U6 @ 153/, wmgallm;sat@myl eerfairing from 2

tgébg@rmﬁtpéesentaik ra}f’ 8§n§am|8§dflrf§§ %ﬁcg eﬁ&?;%dﬂgtoms alkoxy, thiol -
gp:pﬁr os(mpeﬁgnd -gegg)ﬁm ahdé ¥l haléydreadmeont ai ni ng from

to carbon atons, al kynyl containing from2 to
car leonN ﬁzomhoaerkmm hydiioglen, ahagries atong(pjdresy!, m optionally

AP B S B B8R e PRS2t ¢ carvon
a%é+¥%§talk5k>¢0hnahihydandrph@ayltIcul ar benzyl, al kenyl |

containing from 2 4 carbon atons, aI koxy

al kyl t hiRy lamuoperemom hycaz@geﬁ arlr@merf alom, def@zgxelnthlel optionally

e R T s R i 2 v ¢ avon
Eaélﬂbﬁﬁ dik Oyaml@ah@ phe Rgr bon at ons, al koxy,

|o an E eny| and R3 together also ..
poss;| bI R¥amdhR g)@tgeroalpoﬁoﬁibmfbfmlﬂmalg@@m% Rrom

o e Ry TR PSR Kot RaB A et
b%liﬁ%ﬂ@gy%l‘éﬁ@%lb%&ﬁ%l% Righg 2 té51 é%rgl@ih?atbmﬁ aWn?@&y containing
from 2 to 4 carbon atoms, phenoxy, N(R 2F§1 ) and -N(R'%)OR'3;

e R™ and R™, which may be identical or different, are chosen,
independently of each other, from hydrogen, an optionally substituted alkyl radi-
cal, in particular benzyl, alkenyl containing from 2 to 4 carbon atoms, alkynyl
containing from 2 to 4 carbon atoms, and phenyl;

. R' is chosen from hydrogen, an optionally substituted alkyl radical, in
particular benzyl, alkenyl containing from 2 to 4 carbon atoms, alkynyl containing
from 2 to 4 carbon atoms, and phenyl;

e R is chosen from an optionally substituted alkyl radical, in particular
benzyl, alkenyl containing from 2 to 4 carbon atoms, alkynyl containing from 2 to
4 carbon atoms, phenyl and -N(R"2R'?);

e R is chosen from hydrogen, a halogen atom, hydroxyl, thiol, option-
ally substituted alkyl, in particular benzyl, alkenyl containing from 2 to 4 carbon

atoms, alkoxy, alkylthio and phenyl;
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and R, which may be identical or different, are

chosen, R12 12' independently of each other, from
whyarnogses an optional ly substituted al kyl radpeT/€Rt0p3/014538

in particul ar benzyl, alken¢gl containing from2 to 4

carbon atons, al kynyl containing from2 to 4 carbon

atons, and phenyl; 20 R13 is chosen from hydrogen, an

optionally substituted alkyl radical, in particular

PR R s B R a2 G finbis, oGPl oS pgeen the car
bBr\%Mﬂns re5Pectiviey t@é@ﬁ@tﬁermbsﬁmm Ryhahd )R2$Ub3t i tuted
radi cal , articular benzyl, alken

con®aij nm yisf cbcnsezn rems hydiogen, &t }mlgge@|a;tgmy¥|ydroxyl, thiol, option-

SRR ISR e b Sl hepl BaS o 4 croon

aR6rR8) alRYAY, @HWlthld Qh@'pheﬁgf i on- aI ly substitut ed al kyI
in particular benzyl en containing from2 to 4

car lbon Rdf mhosemtmm hudnqgenhuaoh@lngerpmw hygexyl, thiol, option-

S RISE T EATRIRL 3, A AT ¢ oo

a@é\hs QR&égtem%hﬁ&éﬁ@‘phbMﬂl yngearing the substituents
is chosen from hydr ogen, a hal ogen

at om hyrif oegresemtlsuaahydrogen@’ﬁomal |y substituted al kyl,

" S0t ey R Ty oA A ke fyfogen, her
FFs |§h8ﬁ1%rr‘ faAMaRY k9P eadical, h@;btﬂﬂﬂﬂxaé@dﬁtmhtbdf pyyhryl, heteroaryl,
thiol, option- ally substituted al in particular

dyelmaiklyl and ladmsteracyaliciagiea); from 2 to 4 carbon atons,

o BlealBhit P et bal ABdor BhfchE BOFTAS! efbor, and the

pRsndtRidmens foreptresestt hydrogen, then RI15 is other
than an al kyl radical, gtl onal Iy substituted by aryl,

het élne;aakyates ayEhydiiatss Oihgsa CREIRAUGESE! i ¢ r adi cal ;
~and S&%Eﬁ%g}?ygfg;}ﬂd%ﬁiﬂ@%f f\ éf‘pﬂéﬁﬁaé&}tic%?% acceptable acid

ISO POSSI autoneri c

drhfa”s@%g alterridhivelyahegires macdutivallyadece ptdble redrugs of these com-
conpounds;
pounds.

In the vast majority, the compounds (lb) defined above show entirely
advantageous inhibitory activity on kynurenine 3-hydroxylase. As a result, these

. compounds are most particularly preferred and simple to use for any of the

~ abovementioned uses according to the invention.

According to another variant of the invention, this invention relates to the
use of compounds of the family (Ic) as kynurenine 3-hydroxylase inhibitors in any
of the abovementioned uses according to the invention. These compounds of
family (Ic) have the general structure (f) as defined above, in which:

e W represents the divalent radical:

Rm

A

R



10

15

20

25

30

and al so the possible salts thereof with a

phar maceutically acceptable acid or base, or
wa@bkdoanomsss vel y t he pharmaceutical |y accept abl ep@r/@BI008/614538

of these com pounds. 20 In7the vast mgjority, the

conmpounds (I b) defined above show entirely

advant ageous inhibitory activity on kynurenine

3-hydroxyl ase. As a result, these conpounds are nost

Phee obbuarbiaeohon radedl cnsehaton T0adt fofnedR iy containing

g ' f ita ek sl cycloalkyl,
1o 311, TEAMANADRRY al® bbby subseed cakbAR aling), cycloalky

cialoilkenyl, @)heterdoyniic eadicad, 3n Apdrasigrband adtsteioesylsadisal;
any of the abovenentioned uses according to the
i nvant i 61.repIRSSBILBYY8ERBs of family (1c) have the

gener al 3t defi ned above, in which: W
rep‘rgesen srépﬁégléhﬁé*%rﬁgéphdi cal: R15 R14 WO

2004/ 06@R68 HET¢PRRB/MLAD3E alRdxy,Ralkeapioageailyngloxy, aryloxy,
radi cal chosen from | i ne(a%rmor franched al kyl

heteroanteng -NfRGR'D) aed (R a}PBn: at ons and opti onal I y

substit yed, al keayl . .al K heC y i re chosen
cycl®oal k n'y?r,]ga et é"r’%‘%c | rbaedix(g%rl?[?:]agnb%r?/lﬁeﬁg’lcaal ’

idshendentigiodaach otaet,dedm hydRogerpaadent alkyy,dalkemyl; alkgnyl, alkyl-
R3 represents hydrogen; ,RA& i S chose frot:_r{wydrdowb-, f
carpeny, aarlkeny1ikipard| gl ey, a%ﬁryﬁgy&)y an may form,
I i s ) ; : .
gt M RbeThcliene o VoL ek, Aaclfig g diroovec o
Higyee Gletsotyolicogroapatonidiniag, a totahohs do dgeatoarsd aarong which 1, 2,

al kyl, al kenyl, al kynyl 6 alkyl- 10 carbonyl. aryl or

et bee PpSedheapenaanty dariatier. §rie Shgdpripsof nd suftur
r .

P 5, hRFEG g Palital ARpGICRIRT o8RRI THRED O o iouble bonds

aoopticrey Hemg gubstitnter bpiond aromote shemical grougs.wihish may be

‘ Ié@l@ﬂzﬁa}]p? ,d%éeéépt? %égﬁ ?&:2@ h&ﬂ?@e&f %da%]qt;]%'}/ ggﬁfrﬂ,e 3&('9/!, %ﬁ@‘?{yi, alkynyl,

4688 JRUBHE sACh GBI ARSI e g o
subst i t R'&disbghosen dromphydoheni and an oallsyl, alkeryl, edlgynyl, aryl,
mSteroaryl, -N(R'2R'™) or -N(R'))OR'™ radical;

e R represents hydrogen;

e R represents hydrogen;

and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;

the solvates and hydrates of these compounds;

and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

According to another variant, the invention relates to the use of compounds
of the family (Id) as kynurenine 3-hydroxylase inhibitors in any of the above-
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identical or different, chosen from hydroxyl, hal ogen
atom al kyl, al kenyl, alkynyl, alkoxy, alkylthio,

wa@rg/06036s er oaryl , heterocyclic radical and  PCT/EP2003/014538

trifluoronmethyl; R13 is ch®sen from hydrogen and an
al kyl, al kenyl, alkynyl, aryl, heteroaryl, -NR12R12)
or -N(R12)OR13 radical; 20 R14 represents hydrogen;
R15 represents hydrogen; and al so the possible

PRk ises, AbRuRing R M VB e A Einaflibe (19 having the
d@h%l’rérts%cﬂjret(r)%ed@mwm r2@hrhd al so the possibl e

alts thereof 'wth a pharmaceutically acceptable acid
or baseWoepedseatatiei divdlgnt tagiqahar maceut i cal |y
accept abl e prodrugs of these com pounds. According to
anot her variant, the inventioRf relates to the use of
compounds 30 of the fanil y/%LQ as kynureni ne
3- hydroxyl ase inhibitors in of the above WD
2004/ 060368 PCT/ EP2003/ 014538R 428 menti oned uses

"ﬁc cqrdi g (8 ddiits F"rﬁafchpéhosetnﬁ?orﬁ?%in‘éa? erpeartthRd(dikYl contarnrng
aving t e genera structure (1) defi ned above,
fmrm clhto 1\tadpresioms and @pﬂonallyewbﬁﬁu@daalkenm alkymylapycloalkyl

resents a

% APk ey S0P ataad affeRaygagiat
and OPU Il dsciORliadeRd. al kenyl, alkynyl,
cyc oal kerly

cycl oal kyl, , a heterocyclic radi cal, an
aryle raﬂ%@pr@s@tahmm@eoaryl radical; R2 represents

hydr ogen; R3 represents hydr o 4 s
from hyrﬁ 0igy chogerk dsam Mydkehy) @E@Xy,ap a?kynyFoxy, aryloxy,

=L o%iﬁoxrdﬁrﬁ“ﬁezhﬂmﬂ ent  tal or ESF%QSE%?

are «hos®R, and R'?, whrch may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alkyl-
carbonyl, aryl or heteroaryl radical; or-altematively R' and R'® may form,
together with the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic group containing a total of 5 to 10 atoms, among which 1, 2,
3 or 4 are chosen, independently of each other, from nitrogen, oxygen and sulfur,
the said heterocyclic radical also optionally comprising 1, 2, 3 or 4 double bonds
and optionally being substituted by one or more chemical groups, which may be
identical or different, chosen from hydroxyl, halogen atom, alkyl, alkenyl, alkynyl,
alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radical and trifluoromethyl;

e R®™ is chosen from hydrogen and an alkyl, alkenyl, alkynyl, aryl,

heteroaryl, -N(R‘2R12') or -N(R'®OR?™ radical;

o 4 represents hydrogen; and

. R'® is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
cycloalkyloxy, heteroaryloxy and heterocyclyloxy;

and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;

the solvates and hydratesof these compounds;
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i ndependently of each other, from hydrogen and an

al kyl, al kenyl, al kynyl, alkyl- carbonyl, aryl or
whedoanessy| radical; or alternatively R12 and RIPEPIORY014538

form 15 together with the2nitrogen atomto which they

are attached, a nonocyclic or bicyclic heterocyclic

group containing a total of 5 to 10 atons, anong which

1, 2, 3 or 4 are chosen, independently of each other,

fr ogpg %}%‘?Q@g ng%,%eg%‘,?g;ﬁw%g&f Whth 3 eH%n%é’éé%ucagy acceptable acid

het tiona
o8 bakedofalibirativelydhe p’kmlmpeutnmﬂyl acdepiatie spnbémgsmfdbese com-
by one or nore chenical groups, which nay be 20

PoyBHSi cal or different, chosen from hydroxyl, hal ogen

atom al kyl, al kenyl, alkynyl, alkoxy, alkylthio,

aryl, heteroaryl heterocycllc radi cal and

tri fAnmrn@m’reWred gRLD ofscmhpsemds comsisigdfdhercoamepungs of family

aIkyI al ken al k a het er oa

(& Sfraarpores i atase Rbiars B of ik AbpURTEIghed uses
a%?gﬁﬂ# IS ﬁl@oﬁ%ﬁnﬁérﬂmh@ gfxﬂxéfbm BLkaxYie)ab&BAYINg<1o the general
a yny? oxy, aryloxy, cycloal ky oxy, het'er oaryl oxy and

et dadhied gefmed abxn@ il whiohhe possi bl e geonetri cal

and/ or ogptical iso thereof, .and the possible

t auttoneMV CCPEHSRETS @r Yﬁlen{rﬁ’@“%l vates and hydrates of

t hese conpounds; WD 2004/ 060368 PCT/ EP2003/ 014538 29

and al so the possible salts thereof with a

pharmaceutically acceptable (d or base, or

alternatively the pharnaceut |y acceptabl e prodrugs

of these com pounds. 5 Anoth preferred group of

conpoungsy' r@pr@éaﬁ“@» aoédlblabchrmqmﬁmnshnehr babrancheg alkylaontaining

feoVitocH Sam alegis a5 oalianly pePBrnalkeRib i, cvcloalky,

c?ﬂo%ll{?e%gg r&le)% ic %l@ﬂ V\Eﬁ Q%nt/loraH el 88 @rr?éterdé?ylf\’abﬁt:al

Wrepresents the
dival. entFﬁrmhl &t togeFRflér foRihéla band, tRus femniegendsulale bond between

radi cal chosen fromli ear, or_sbra d al kyl
the seshan algms respectively bearing R¥a cP ﬁ'ﬂ@ y

° R® represents hydrogen;

o R* is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'2R'?) and -N(R'?)OR;

e R™ and R, which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alkyl-
carbonyl, aryl or heteroaryl radical; or alternatively R and R'® may form,
together with the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic group containing a total of 5 to 10 atoms, among which 1, 2,
.3 or 4 are chosen, independently of each other, from nitrogen, oxygen and sulfur,
the said heterocyclic radical also optionally comprising 1, 2, 3 or 4 double bonds
and optionally being substituted by one or more chemical groups, which may be
identical or different, chosen from hydroxyl, halogen atom, alkyl, alkenyl, alkynyl,
alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radical and tnﬂuoromethyl

e R™ is chosen from hydrogen and an alkyl, alkenyl, alkynyl, aryl,
heteroaryl, -N(R"2R'?) or -N(R'?)OR™ radical; and
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from1l to 14 carbon atons and optionally substituted,

al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl, a
whedoanesyel i c radical, an aryl radical and a he¢EERPEWYDH14538
radical; .._R2 and ,Rl14 taégether forma bond, thus

form ng a doubl e bond between is the carbon atons
respectively bearing R2 and R14; R3 represents
hydrogen; R4 is chosen from hydroxyl, al koxy,

al kenyl exy yl oxy, heteroaryl oxy,

- N( R% rgﬂ%@ﬂ%@g’% R12 and R12', which may be

I delahdcabo dheopds‘sdaiergeomtecalhmda’nr opficai isdeparadbatagf, and the
of each other, fromh ogen and an al kyl, al kenyl,

PQﬁﬁ‘W%/’iaUt%mﬁWfor%% aryl or heteroaryl radi ca!;
or d séuoafésva%cvprfdfa@@ktﬁéaec BRpJuAEE)  together with

the nitrogen ato which they are attached, a
rmntanyi(zils«z tioe pobsiblecsélts theresiowiiktla phaymageisatiaiparepiable acid

whi ch
ch resengs BhemetiendnB et SRt fbafoié prppriod ortnese com-
pB geoen, oxygen and sulfur, 25 the said heterocyclic

Ical also optionally conprising 1, 2, 3 or 4 double
bonds and optlonally bei ng substituted by one or nore

gﬂg cal ’ggn?ups |&ar\@§?§égﬁe Q{%?#& dﬁ\z‘%nt%r fwfsflﬁ{/&g‘t on relates

t@'tﬁé”@éb of @élﬁ@éunds?lbf(f’dmﬁy 0f) &8 Kynuhsiies Gahiysdroxylase inhibitors in
het erocyclic radical and trifl uoronethyl

atiyaxfdhe fabovemeitioges Usag agaorling to the I(é/ﬁwlon,aih@;;ﬁyﬂ compounds

(Fhepaom H3h S bt e Ao Sh AR R BTy o

repry esewﬁ‘rebbé%ﬁﬁﬁtﬁe dlerd B@iddre possi bl e-
geonetrical and/or optical isonmers thereof, and the

possi bl e tautonmeric forms therédf; the sol vat es and
hydrat es of these conpounds; and al so the possible
salts thereof with a pharnma ically acceptable acid
or base, or alternatively thegpharnaceutically

accepta rodr s of. these c r di t
P ol RE 9 Bl RS W ARERER o IRy ntaining
ol qni‘b'PAf‘céﬁioﬂ som and optibralissutsdtitgeapanedsl, efikynyl, cycloalkyl,
famly (1f) as kynurenine 3-hydroxyl ase inhi itors in

cyaipaifenyh e ldieveaysiic ratieal, a8 esylaadisatinng atheterraryl radical;
! nvent | ?:P an<§1ﬁ1§% dtr?e?r PanadBond thus forming a double bond between
the carbon atoms respectively bearing R? and R";

o R® represents hydrogen;

° R* is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'?R"?) and -N(R'*)OR'®; |

e R'™ and R'", which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alkyl-
carbonyl, aryl or heteroaryl radical; or alternatively R'* and R may form,
together with the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic group containing a total of 5 to 10 atoms, among which 1, 2,
3 or 4 are chosen, independently of each other, from nitrogen, oxygen and sulfur,
the said heterocyclic radical also optiohally comprising 1, 2, 3 or 4 double bonds
and optionally being substituted by one or more chemical groups, which may be
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(If) belonging to the general fornmula (1) as defined

above, in which: Wrepresents the divalent radical:
WRI4/0B48 1s R1 represents a radi cal chosen fPOIEP2003/014538

| i near or branched al kyl cemtaining from1l to 14

carbon atons and optionally substituted, alkenyl,

al kynyl, cycl oal kyl, cycl oal kenyl, a heterocyclic

radical, an aryl radical and a heteroaryl radical; R2

'@é?ﬂig@&ér Hpepihetnbes @npﬁ?@’rmwh WalddenThiden, aamﬂuaik@% alkynyl,

etween the ca on a respecti vel bear i n%
adiocky RaMky t1910, ag he&amyﬂnhstewbge@dlcalmnd Ulfbll@mat yl;

ary moxy A ik ehaay iy hyfipdar s PR Bkerybeaionyl an
h%’f@ogwl""ﬂ] g"ﬂ:ﬂ"ﬁzoﬁ?’ gﬁi‘ﬁ @"J\JadR!al idf erent, are

ndently of each other, from
hydeoge RSl caosalh Kydm Wd{eXWJ alkakiy aikenylaiy ikyBgloxy, aryloxy,

car bonyl g heteroa Ellcal or alternatively
CP&'QaME&’XMl e yf%‘fyrﬁ” R QW@y%yth t he nitrogen
at org, P g8 6{5%thlérg‘éo?ﬁétﬁéﬁleéind/6r 'Ub‘ﬂ@ﬁb/%lohﬁ‘er@rthereof and the

bi cycli eterocyclic group containing a total of
pb@s@ﬂeam,’(oraenn@)m therdof, 2, 3 or 4 are chosen,

i ndependen e from nitrogen, oxygen and

sul ﬁlﬁSOIV?{?@y%'EI BV%@?%?%HEEF?EOWEUE 9P al'so optionally

CO”@nuSélg@ tHe p%ss:%lé)éal{’s ﬂféﬂ@bﬁwﬁ@@ﬁh&@n@&ﬁ@ﬁtly aedptable acid
bei ng substituted by one or nore chem cal groups,

ontiiask, augltbmatizelytbe/ meosese RiTRIgrEpegtania s3edrugs of these com-

identical or different, chosen from hydroxyl, hal ogen

PAUBRS- al kyl, al kenyl, alkynyl, alkoxy, alkylthio,

aryl, heteroaryl, heterocyclic radical and

trlfl uoronmet hyl; R13 is chosen from hydrogen and an
al kydmorg mwmp@unsﬁaw thexggneral feiewd )y Rnd-aqeriding 49 another

WGPE& 2),,?%% %ﬁ gémﬁgag,sc‘a%é@%@qngﬁ§ﬁxet§re§jﬁl%’of compounds

(@W%bﬁ@bﬁﬁ @%y, heteroaryloxy and heterocyclyl oxy; and
so the possible geonetrical and/or optical isoners

-t her dofd-mgibiylcrelohgedk#axebutancéhaeide f orns t her eof ;
- 2-hydroxy-4-(3',4’-difluorophenyl)-4-oxobutanoic acid;

- 2-methoxy-4-(3',4’-difluorophenyl)-4-oxobutanoic acid;

- 2-hydroxy-3-methyl-4-(3’,4’-dichlorophenyl)-4-oxobutanoic acid;
- 2-hydroxy-3;phenyl-4-(3’,4’-dichIorophenyl)-4-oxobutanoic acid;
- 2-hydroxy-3-benzyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- 2-methyl-4-(3’,4’-dichlorophenyl)-4-oxobutanoic acid;

- 2-methyl-4-(3’,4’-difluorophenyl)-4-oxobutanoic acid;

- 2-chloro-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid,;

- 2-chloro-4-(3',4’-difluorophenyl)-4-oxobutanoic acid;

- 2-fluoro-4-(3',4 -dichlorophenyl)-4-oxobutanoic acid;

- 2-fluoro-4-(3',4 -difluorophenyl)-4-oxobutanoic acid,;

- 2-thiomethyl-4-(8',4’-dichlorophenyl)-4-oxobutanoic acid;

- 2-methylidene-4-(8',4'-dichlorophenyl)-4-oxobutanoic acid;

- 2-phenyl-4-(3’,4’-dichlorophenyl)-4-oxobutanoic acid;

- 2-benzyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
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the sol vates and hydrates of these conpounds; 10 and
al so the possible salts thereof with a
w@barmeseit i cal |y acceptable acid or base, orPCI/EP2003/014538
alternatively the pharmaceudtically acceptabl e prodrugs
of these com pounds. Anong the conpounds of the
general formula (1), and according to another is
variant of the invention, the conpounds are chosen

‘;r?zzgtrﬁgtth&? kY 40 |cﬁ|8 el Xodgbkéﬁutﬁ%@'aﬁildng of : -

¢lo utanoi c acid; -
-2- hygrmenyn4((3' ’Mleﬂloféme%nwbutanomnd,an0| c acid;

- 2-meth
- aci dg? oxh (3(5,3 dlchloropheny oxo t%mmcoﬁ(c? ut anoi ¢

.2 hyH{e‘ﬂggﬁ “(, SRb TGy 8- (344 -bribIopHaRgRarbodutarele; an

ol ¢ acl
2 hydre:obxy/l (R, Brednzyl-4-43, 4 dichleigphesyhehgxqbutanralgit an

- 2 hyﬂr(éxi}u%m@@ﬁgw 4a0%032-0ptengie ALK o pheny! ) - 4- oxobut an

°' c dg hlo ophenyl) 4 oxo-2-butenoic acid;
ﬁ B c ESD y di chl or ophenyl) - 4- oxobut anoi ¢ aci d;

o nf(BhyitFoph(eByl)iﬂ oxt-RHudeapa@eid;) - 4- oxobut anoi ¢

'gcghﬂéﬁoﬁﬂorﬁm 'Ee“quéfﬂi‘%?ﬁé)pﬁ %'bhlteonxoé%af; Shoi ¢ aci d;
e IZthrheﬂﬂn A= (33 4:-dichRirdpheyprhenyd-bdtepibatidnoi ¢
-2- | Gemethyl-gs(3 4'-dighlorpRiespyhetrpr9-2byiessin a%idi ¢ aci d:

- 2= Bl YONRi 4 (& 4 BichBrd b hiH BRASRY 2 pdreoRPHEBNO! ©

“aci d:

-2-t h'SOdEHéWh @ 43dichlorsibrasnydrppheBrbiitehoizxadids anoi ¢
aci d

-2- rreﬂl;ﬁrdlrﬂ%ﬁhwl'ﬂ (B34"-dichlgraphesyBpherg o ueRiaRiidnoi ¢

aci d; ) -A-0X0-"-

"2- phgmﬂdfaxw(S'”“'é“%%ﬁe”ryJ Ry b egggb%?'gnm c acid;
- 2- Qq%fbxyi-ﬂ(-@ -fldbrapinehl/pepiee Ay yteAeioreaitlit anoi ¢
aci d; 2004/ 060368 PCT/ EP20Q03/ 014538 32

-3- neQHWdfﬂXY'é’ (34»4’ dichiprephaii VERAGAYA: aci d:
3- ph dr x§- -( giﬂﬁﬁ ogf RO 498 chaeﬂﬁ’d Cargfi d;

"3- be 4- 0Xx0 utan0|c aci d;
-ret h)2|-h droxy—4 (3’-chloro -4 methoxyphenyl) -4-0x0-2-butenoic acid;

(RS)@nd 3Ltj;’1)éyb§§sﬂb|e geomemcal gﬁgjé?ngptl)cal ls%)ér?ebrlét fm?&gf and the

p&??@%ﬁiﬁ&ﬁ%'nﬁ @3; tbradi: chl or ophenyl ) - 4- oxobut anoat e;

oro 4- 0x0- 2- but enoi ¢ aci d;
the solvates and hydrates of these compounds;

and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

According to another variant of the invention, a family of compounds (lh)
| having the abovementioned general structure (1) is defined, for which:

o W represents the divalent radical:
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4-(3' -chl orophenyl ) - 4- oxo- 2- but enoi ¢ aci d;
4- (3" -ni trophenyl) - 4- oxo- 2- but enoi ¢ aci d;

wd2¢03)06d3b&10r 0- 4' - met hoxyphenyl ) - 4- oxo- 2- but enoPCT/8R2003/014538
ro - 33
2-met hyl -4- (3", 4" -di chl orophenyl) - 4- oxo- 2- but enoi c
acid; -
3-met hyl -4- (3", 4" -dichl orophenyl) - 4- oxo- 2- but enoi c
acid; -
3- phenyl 4- (3,4 dlchloropﬁ%nyl) 4- 0x0- 2- but enoi ¢
acid; - 0//+\\
3-benzy|-4-(3',4'-dich|or pqgnyl)-ﬁ-oxo-z-butenoic
acid; -
2, 3-di MAThE: BE(R*, Ri%- A% A8 mopteyar a4-defimed-ahavenand
aC|d

2- hydroﬂa 4s (clrosen| T phdiipl. ) aliyithie.- alkgnylthiei alkyeyifiio. arylthio,

SRR Seldoa ] AP . 5 bt eno o

aci @ith the restriction that when R?, R® and R' each represent hydrogen, then

zhyd -4-(3 di f l)-4- 2- but
Rie cénagﬁ%apres(entathlol orlé?l{yﬂﬁl%e%%lgal' oxe” utenoi c
2- hygro 3 §§‘+ o‘h’fé?szth%%cﬁ‘nand the
(o] C%ggl é%o t??% ?10 leo&(ﬁre’eiggégla olhgfsl- cal and/ or

mbim@tautemacsfomhmtrméof and the p033| bl e tautoneric

forns thereof; s _and h es of these
conﬁ@%ﬁ@%’at%ﬁw@n ¥%r {)‘g‘%?kﬂo@@@ thereof with a
phafdmcg%'t é'do‘és%‘kﬁ@&ﬁélmeﬁ‘eéf:i/vﬂh P phadR&ceRically acceptable acid

alternatively the armaceutically accept abl e prodrugs
wrfbdsecse adiemat%Iyptdmerpd”arrrmeutlmllygamspéawe hpdiugs effhese com-
of the invention, a famly of conpounds (1h) having
RWEC]bovenent i oned general structure (1) is defined,

for which: Wrepresents the dival ent radical: V\D

2004/ 060368 PCT/ EP2003/ 014538 33 R15 R14

R3, e cRDROURIOF tarTRM”a)nf@rrlepaﬂ@uwileb’ﬁfﬁféQﬁ a&w& .of the pre-

h f k
Stdnyrtiars, T Endis ot Fyl B Key By pgteprortny ypo-
dr'lﬁ‘éeﬁirﬁ’i@hi/ bidpetios ah@t RY DY baddli @rer askfaRhs kynwirdriing [Behydroxy-
estriction that when R2, R3 and R14 each represent

lagelimbyizitors timeny okl abevestentigiessiesas acaoidipg tethe invention.

al kyIlnt %&ﬁ%ﬁf"t%%' ;com‘pounds of family (Ilh) show inhibitory activity on

kynurenine 3-hydrokylase that may be linked to the observed effect on the
increase in the mass of beta cells, especially in the case of diabetes.

A preferred subfamily of the compounds of the family (ih) consists of the
compounds of the family (li) belonging to the general formula (1) in which:

e W represents the divalent radical:
15

A

R
e R!'represents an aryl radical;

e R represent hydrogen, or forms a bond with R';

e  R®represents hydrogen;
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and al so the possi ble geonetrical and/or optical
i soners thereof, and the possible tautoneric forns

w0 b@reai3ss t he sol vates and hydrates of these cpopePRds)14538
10 and al so the possible salits thereof with a
pharmaceutically acceptable acid or base, or
alternatively the pharnaceutically acceptabl e prodrugs
of these com pounds The corrpounds of famly, (Ih)

22;?’ 2 eri% cgﬂ)s%ﬁ]hﬁo g:ﬁoﬁég ?&f}g alfi’ény}lﬁﬁx p%ﬂ’(%//m}iéxy, aryloxy, -

h@fétrbé@ldé(ynqtlmﬂénﬁ)yadwwqﬂﬁ)lmﬁpm ant properties and
in thi's respect Are useful as kynurenine 3-hydr
I ase i nRibiang sRi% Wrbfmﬁbiebﬁbdﬂ%ﬁﬁﬁ{ |an&ﬂff5€r§€§ %re chosen,

R

c§rd@>‘ﬂ§/l OX¥ asre hetsrbaryyrabicdl; okealtcrnativedy d%?-elameldR may form,
effect on the 20 increase in. the nass of

tagsper aithy ey nitiagerngloras loa ARk B8y Areyiadieaq & motiocydlic or

oRyELa el e CE AP el S by sgsien 1.2
Sgﬁ\rgﬁgin?ﬁ%dﬁgrge@%denﬂmw ehch oWerefmersmtutogenhexygen and sulfur,

thegaeaheteiRrchepdisanlsn PRiBgaN, cOPPSRHR 2 15 hidipe bonds

< BIES Ty P aRcr YRR ARARupo.which may bo

icdritieayor difficeant| ohgserafregmipydroxyl, ehlajdgmyatom alkyl :alkenyl alkynyl,
het er oar yl ox

Al RN eH b iRt GR SpeeT PRl rdieaanct wiglBForRe g
12 i nde MS%MS%?{( f,%wfmﬁfrEg?m %ﬁd)ra )}ﬂg%{memw alkynyl, aryl,

al kyI car aryl” ‘or
hbeér@aq@,rw RF%%J‘?a;ar Nm12)ail)lﬂb3rnadtaa1/el y R12 and R12' nay
form qgether with the nitro tomt?hwalchthey
ar e *at t Bchegpregemsiysyedsn Qo bond wi

e R representsan arylthio radical; -

and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;

the solvates and hydrates of these compounds;

and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

Among the compounds of family (li) that are also preferred are the com-
pounds of family (Ij) corresponding to the general formula (1), in which:

e W represenis the divalent radical:

R15

/L} 1
e R'represents a phenyl radical;

«  R2represents hydrogen;
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bi cyclic heterocyclic group containing a total of 5to
10 atons, anong which 1, 2, 3 or 4 are chosen

wo0 pabapersdent | y of each other, from nitrogen, ORGDEP20a5/014538

sul fur, the said heterocyebic radical also optionally
conprising 1, 2, 3 or 4 double bonds 10 and optionally
bei ng substituted by one or nore chem cal groups,
which nmay be identical or different, chosen from

hydr oxyhs 1 | kyl, al kenyl, al kynyl,

al koxy, halrg@{eggﬁ%,lwg?%?&het eroaryl, heterocyclic

radp cal RAgichdddn omaeirox andrirBalkexy radieal; f r om
hydrogen and an al kyl, al kenyl, al kynyl, aryl,

het er oaRyT repregarite Rydjogen; andr12) OR13 radi cal ; 15 Rl14

represepnts hydrogen, .or for ond with R2; and
RlS’yepP‘es@rﬂ%‘/'@S He Q}Hm/inlorn%g%@gﬂ : and al so the :
2055{@;&3%@@&%%5% qebtHarcapindet oEﬁ@élEi'santdisrtheffe,of, and the

nd osgibletautonerlcforrrst ereof; the
pessibkt tagtomerit jarmsttbsrestt; t hese conpounds; 20 and al so

the,possible salts r | Mmaceutically

accgfﬂ %@r’%teﬁé}fﬁj ﬁ%qrgggsog%%%@ gﬁ@ro ﬁaﬂ?%w y the ‘
phapABGRYE e bbYsiBlRCsiltsaidetedirwith ugsharmddeesieathoaeceptable acid
pounds. Anong the conpounds of famly t(”g t hat arc?

oabgse peeskematively dhe mearpaaeutionlly Assartabie papgiugs qfjthese com-
corresponding to the general formula (1), in which: W
pPHBp%sents the divalent radical: R15 Rl14 R1
represents a phenyl radical; R2 represents hydrogen;
WO 2004/ 060368 PCT/ EP2003/ 014538 35 Rﬁ repr esent s-

hy dBogeay of Rusiratia exammew Al syapeiyes aharaly IRkaxy

r adi cgl; ° 4 _gsents hydrogen; and R15
represent%—r&%%ﬁg:{-thi o radical; 5 and also the
pos@-hhphBgnep) - slednydddwbutatadic acid; soner st her eof ,

and the possible tautoneric forns thereof;
o compound [h-2:

2-phenylthio-4-phenyl-4-oxobutanoic acid;

. compound [h-3:

2-(4'-fluorophenyithio)-4-phenyl-4-oxobutanoic acid;

. compound lh-4:

2-(4’-chlorophenylthio)-4-phenyl-4-oxobutanoic acid;
compound th-5:
2-(4'-methylphenylthio)-4-phenyl-4-oxobutanoic aqid;

. compound Ih-6:

2-(4’-methoxyphenylthio)-4-phenyl-4-oxobutanoic acid;

. compound Ih-7:

2-cyclohexylthio-4-phenyl-4-oxobutanoic acid; .

° compound Ih-8:

2-benzylthio-4-phenyl-4-oxobutanoic acid;

. compound [h-9:

ethyl 2-phenylthio-4-phenyl-4-oxobutanoate;

. compound [h-10:
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the sol vates and hydrates of these conpounds; and
al so, the possible salts thereof with a

w@barmeseit i cal |y acceptable acid or base, orPCI/EP2003/014538

alternatively the pharmaceudtically acceptabl e prodrugs
of these com ro pounds. By way of illustration,
exanpl es of conpounds of famly (l1h) are: conpound

I h-1: 2- (2 - napht hyl t hi 0) - 4- phenyl - 4- oxobut anoi ¢ aci d;

1 tWF 9 henyl-4- oxobutanoate :
ét eggﬂt O?Heﬁsénhl? poxoeglut anol ¢ acid; conpound
| h-3:e 2- d&nnémnmnﬁmhenyl t hi 0) - 4- phenyl - 4- oxobut anoi ¢

ggitfg/i 2dfi- %Igm%ﬂﬁhioé‘)“ -DNIHEAVPX AR anoi ¢ aci d;

conpound A E 3 HZ_% (3qom et hyl
phenyﬁ t hi =4- oxobut anoi ¢ aci d; conpound

| btl’fgll 2341 ﬁﬂe{hﬁph@rxwwmn#bhbnp%-éxphmnytbaﬂa oxobut anoi ¢
aci 25 conpound | h-7:

2-cycy ohégmml.’tﬂ_ul_bﬁenyl 4- oxobut anoi'c aci d;

agm?ﬂf{g h’fp% a’q‘?‘lﬁhgﬁﬁléthm%nﬂ E%lu’[éhdﬁgbm anoi c

et hylg- pt‘@m%@dmcpwmhenyl 4- oxobut anoat e; compound
[ h-1 368 PCT/ EP2003/ 014538 36 et hyl
ZGU'ZV' 2f(2u6ﬁ@hﬁ@ﬁ9‘ﬁﬂr@)ewjﬁh@fﬁh 2NBUBhut anoat e;

conpound Eh-é i;!& Eg
2-(4'%chl 0) - 4- phenyl - 4- oxobut anoat e;

C @i o cldhekyithid-£phghyl-4-oxobutanoate;
Z-Wrrert?hyl phgnyl t hlpo) y 4- phenyl - 4- oxobut anoat e;
. compound |h-186:

ethyl 2-benzylthio-4-phenyl-4-oxobutanoate;

° compound th-17:

2-phenylthio-4-(4’-methoxyphenyl)-4-oxobutanoic acid;

° compound th-18:

2-(4'-fluorophenylthio)-4-(4’-methoxyphenyl)-4-oxobutanoic acid;
o compound Ih-19: ’
2-(4’-chlorophenylthio)-4-(4’-methoxyphenyl)-4-oxobutanoic acid;

e«  compound lh-20:
2-(4-methylphenylthio)-4-(4'-methoxyphenyl)-4-oxobutanoic acid;

. compound 1h-21:
2-(4’-methoxyphenylthio)-4-(4’-methoxyphenyl)-4-6xobutanoic acid,;

. compound 1h-22:
2-(2-naphthylthio)-4-(4’-methoxyphenyl)-4-oxobutanoic acid;

) compound [h-23:
2-cyclohexylthio-4-(4'-methoxyphenyl)-4-oxobutanoic acid;

o compound lh-24:

2-benzylthio-4-(4’-methoxyphenyl)-4-oxobutanoic acid;
e  compound |h-25:
2-phenylthio-4-(4’-chlorophenyl)-4-oxobutanoic acid;
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, compound | h-13: et hyl
2- (4" - met hoxyphenyl t hi 0) - 4- phenyl - 4- oxobut anoat e;

waeormposses | h-14: ethyl 2-(2'-naphthylth PCT/EP2003/014538
i 0) - 4- phenyl - 4- oxobut anoat &7 10 conpound | h-15: ethyl
2-cycl ohexyl t hi o- 4- phenyl - 4- oxobut anoat e; conpound

I h-1 6: ethyl 2-benzylth io-4-ph enyl-4-oxobutanoate;
compound | h-17: 15

2- phepyl tt’z 8-4- 9Bt hoxyphenyl ) - 4- oxobut anoi ¢ aci d;
conpound '{GAlh 2

22((4’-ﬂud)r¢9h@nthlﬂﬂw -t H{eghidrophenyitdroxgipitangic)acid,oxobut a

dIlh
%oszgklmﬁlﬂzco -3 0) - 41?4 met hoxyphenyl) 4- oxobut a
iG, acld: C
pge(%y?}?lﬁfjoﬁhei% ZPI(P obﬂﬁﬁﬂbﬂo)ﬁfbu’t ut an0| c acid;

corrpound ddm@dund 1h-28:
2- - met'hoxyphenyl t hi o) - 4- (4' - met hoxyphenyl ) - 4- oxobut

aadécn@éhﬂphenydm@o@ﬁ@r thpr@@hegy;l) -4-0xobutanoic aCId
2-(2 -nagc&ipn | t - (4' - met hoxyphenyl ) - 4- oxobut anoi ¢

aci d; 25 3:
2204 Ch@?ﬁdﬁﬁ}[ﬂ'f@n%ﬁog@é (@nehibeoptenghyd-bxébotenbid acidj ¢

acid conpound” |
2- bermy| td¢nmpaundiih-881 hoxyphenyl ) - 4- oxobut anoi ¢ aci d;

d
> SRR PHAYISnI 34 -ehiosRNy AP X WROBIR A ¢ aci g
V\D 398‘2' SADIRPmMBENIERZAGHALLBBXobBFanoic aciq@nd
2 (andfala@rtbprmmttlmepmt(lqal aM/F optiealispmers ihgipoinand the
possubfjl aﬂtomeﬁg ?&M&&f,’z?

the solvates and hydrates of these compounds;

and also the possible salts thereof with a pharmaceutically acceptable acid

- or base, or alternatively the pharmaceutically-acceptable prodrugs of these com-

pounds.

It has been discovered, unexpectedly, that the compounds of the formula (1)
according to the variants described above show particularly advantageous activity
when R' is aryl or heteroaryl; these groups are thus most particularly preferred.

According to‘ one particular aspect of the invention, among the different
variants of the formula (1) above that are preferred are the compounds for which,
when RP=R%=H, W is other than —CH(CHz-X)- in which X = alkyl, aryl, cycloalkyl,
pyridyl, pyrimidyl, pyrrolyl, furyl, thienyl, tetrahydrofuryl, tetrahydropyranyl,
piperidyl or pyrrolidinyl, which are optionally substituted.

According to another particular aspect of the invention, the compounds of
the formula (1) are different from:

- racemic 2-benzyl-4-(4-methoxyphenyl)-4-oxobutanoic acid and the R and S

isomers thereof;
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2-(4' -chl orophenyl)-4-(4'-chl orophenyl) - 4- oxobut anoi c

acid; 5 conpound | h-28:
w@2¢04)06088¢ hyl phenyl t hi 0) - 4- (4' - chl or ophenyl ) - 4ApOREBP2DZ M 4538

oi ¢ aci d; conpound | h-29:38

2- (4" - met hoxyphenyl t hi 0) - 4- (4' - chl or ophenyl ) - 4- oxobut a

noi ¢ acid; conpound 1 h-30: 10

2-(2' -napht hylt hio)-4-(4"'-chl orophenyl) - 4-oxobut anoi c

id: . - car L& I ' iso-

-Fi it PR A A LR DMLY AL RARY cft NG Bt P o
nedYsithdteofsoners thereof, and the possible tautoneric

f th f,; th t d hyd .of th
oIStk T SO DRSO LIS 2R ot vi ¢
[.gal : id b ,

gﬁwﬁF%W?ﬁé%mﬁ%gﬂqﬁcgﬂ y agcr:epflzgl eo[Jr odr ugs
- @k (B-haplethgnethy PauphianylH4toxaisitbreio adgidscover ed,

n tedly, t th d f the f |
AR SR ARGE JLh 1 bed above show
_%{(m&%rephé?ﬂgggfh AUEQUAm S PhEYy]) WheKoikahsicalad; or

eroary roups are t'hus nost particularly

- [@-bérzyl-dd(4-methylphenyt4-osabuisaoid acilar aspect of the

i ti he .di ff ' "
Hothrtvardpne A freifoayr e bmal Bl Aot agidinas
fn hehe3 4 hERyIBREFDX ' igH( CH2- X) -
K g R e Ll et i v
-Brbeniydyd-cygighexyl-¢toxobuianoic aridenyl , t et rahydrofuryl,

tetrah r anyl [ ' 0 L.dinyl, which
oS AR PRV R S e
particul ar aspect of the invention, the conpounds of
the formula (1) are different from - racemc

2- benzyl - 4- (4- net hoxyphenyl ) - 4- oxobut anoi ¢ aci d and

Lgléﬂgggéﬁ%é’g’é@ﬁ‘%r& tbg%ﬁ%fa 4 HRE0CHRRPthat are preferred

cemc

: a%Rettﬁ@?ddmﬁou(n@sféﬂtﬁéGahﬁy%(lla) dovesnsndimyta the gdnerad farmala (11) in

and S iso- ners thereof;
whichcl ohexyl nmet hyl - 4- (4- met hoxyphenyl ) - 4- oxobut anoi ¢

aci d; R®, R, R” and R® are as defined above;

. R® represents hydrogen; and

e R'"is chosen from a phenyl radical, optionally substituted in position 3
and/or 4 with an alkyl or alkoxy radical, preferably methyl or methoxy, and a
naphthyl radical,
and also the possible geometrical and/or optical isomers thereof, and the possible
tautomeric forms thereof;
the solvates and hydrates of these compounds;
and also the possible salts thereof with a pharmaceutically acceptable acid or
base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

Another family (lIb) of compounds of the formula (ll) is represented by the

compounds of the general formula (ll) in which:
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- 2-benzyl - 4- phenyl - 4- oxobut anoi ¢ acid; 5 -

2- (R-napht hyl net hyl ) -4-phenyl - 4- oxobutanoi ¢ acid; -
wQ@24man0z0868 4- ([ 3- napht hyl ) - 4- oxobut anoi ¢ aci d; PCT/EP2003/014538

2-[ (4- choor ophenyl ) met hyl ] 34- ( 4- net hoxyphenyl ) - 4- oxobu

tanoic acid; - 2-benzyl-4-(4-nethyl

phenyl ) - 4- oxobut anoi ¢ aci d; -

4- (4-f1 uorophenyl) - 2- [(4-nEthoxyphenyI)nEthyI] 4- oxobu

tanoi c ; 70 :

2-b&nayft 4% Fil afd R B e‘ﬁ%'gpo@%hen'?%m'fal of different, are chosen,

|ri7tfé gbndent bpaavh otharyfrbahieydrby éﬁ@(bblﬁgencatormzaj mitro-radical and a
- pheny I-% tetrahydrofur-2- yI)rret hyl] - 4- oxobut anoi c
tratd;momeﬁlm igak he ‘conpounds of the formula (11)

tﬁ%&é&ga‘sa\s@\(‘aﬁdtlﬁﬂﬁls@r oﬁlﬁg36Frﬁﬂtgb?cgietﬁ&emﬁtﬂ"‘fﬁ%%‘é}%oﬁfamms to

['a) “corTespo e general fornula
V\(Hgéﬁ théy aravaitiabhedba HehizeRE r&rg;l d?ﬁloaaﬁ’y asbdiitlitatbtly one or more

above; RO represents r 20 R10 i s chose
grous, aN@ﬁbrmﬁy @@didéﬁpca'o%' @'%%Eﬁr!t Qﬁ%‘t fropt adhglpgen atom and a
t,gﬁf@@b%@@ n%dgr%kéx})/\{la?&?%narﬂj kyI or al koxy radical,

NEChyI and a naphthyl radi cal
and eal s@®tdir] ab%@rebiﬁdgmmmwaml and/ or opti cal
i soners thereof, and the gossn bl tauto ric

t heredg alspsthenpossiple geam m@ahﬁaglg[r qggg%rs Ohereof, and the
péggﬁ)%gaeﬁ?mgﬁplf@ﬁgtﬁ&goposs| ble salts ther eof with a
uti ca

y acceptable acid or base, or
al tQh@@bim@yaxﬁ@hy@%mﬁ%emhmomept abl e prodrugs

%réﬁr}\%ﬁ%gg E;Tetn%%‘ém ﬁ,gﬁg tt?an%P yvithEaZ gb%@%%@o@@{/ﬁggepmble acid

%%%oégéggﬁﬁ&%gﬂ@gggﬁl 4é521r§g%§ Q/( ééa ébé%"’br%ﬁruag}n%f these com-

pmjrmlg may be i dentical or different, are chosen, >
i ndependently of each other, from hydrogen, a hal ogen
atom a nitro radical and a trifluoronethyl radical;

the A(?‘%r&lﬁgstgon a fB?re@'-\%}idPﬁ%‘fitﬁé)‘imﬁé’-ﬁtmrﬂghetm&m‘fds of the
formula (1) are chosen from the llst consisting of:

- 4-methoxy-N-(4-naphthalen-2-ylthiazol-2-yl)benzenesulfonamide;

- 4-amino-N-[4-(3-nitrophenyl)thiazol-2-ylJbenzenesulfonamide;

- 4-methyl-N-[4-(3-nitrophenyl)thiazol-2-yllbenzenesulfonamide;

- ‘ 3,4-dimethoxy-N-[4-(3-nitrophenyl)thiazol-z-yl]benzenesulfonamide;

- 4-methoxy-N-[4-(3-nitrophenyl)thiazol-2-yl]benzenesuIfonamide;

- 2-naphthalenesulfonic acid [4-(3-nitrophenyl)thiazol-2-yllbenzenesulfon-
amide;

- N-[4-(2-f|uoro-S-trifluoromethylphenyl)’qhiazol-2-yl]-4-methylbenzenesulfon-
amide; ‘

- N-[4-(3-fluoro-5-trifluoromethylphenyl)thiazol-2-yl]-4-methylbenzenesuIfon-
amide;

- 4-methyl-N-[4-(4-nitrophenyl)thiazol-2-ylJbenzenesulfonamide;

- 4-amino-N-[4-(2-ﬂuoro-5-triflu6romethylphenyl)thiazol-2-y|]benzenesulfon-

amide; and
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5 which they are attached, a benzene ring, optionally
substituted by one or nmore groups, which may be

wo deansmsas or different, chosen from a hal ogenper/amoasic4538
a trifluoromethyl, nitro @p al koxy radical; and R9
and R10 are as defined above; and al so the possible
geonetrical and/or optical isonmers thereof, and the
1o possible tautomeric forns thereof; the solvates and

h . . .
1 iR SRS b ey pnzane

“sal t$t hereo tabl e acid
or baglfenamide| ternati vely the pharmaceutically

bl d
e oRam aisa RSB bedmaTRaL AR SRR s grs Iprset, and the
p§,|g§ @qgamgrm%nﬁerg&g mula (I1) are chosen fromthe
g- of :

s? consi sti ng.

4- nethgnqlvaieszannldwwa’@lsmf-ﬂze% ctinpeundg- yl ) benzenesul f
onami de;

4- anPRE 2R e Restle SpHE A PRRID & eRATRgGRYligalN aeTRiRPe acd

oPBu8E; orternatively the pharmaceutically acceptable prodrugs of these com-
4émrr§§hyl - IE F4-(3Yn| t rpophenyl )t hi )é\zol -2-yl] genzegesul fo
po e,

3, 4-di net hoxy- N-[ 4- (3-ni trophenyl )t hi azol - 2-yl ] benzene
sul f onam de;

4- mepheong Nel dardahtsior te kemtiaé ) arrel (18-dedcbiped ebese| the com-

onam de; ~ 2-napht hal enesul fonic acid | , .
ppundS tatt areppEsigIred rAcsRElng 19| e dRveMios RfS Hosanvil; substantial

‘fﬁ?‘r‘m Syl kynprenne By AEPIAsS A5 0PIeT 258V8 2 yi -4

- et ybheprenasld bpihe #ofnsidae (1) and (1) defined above are useful as
N-[4-(3-fluoro-5-trifluoronethyl phenyl)thiazol.-2- Il],-.4 .
kymnenyien3hyereeiageoinhibiiergfor any of the’uses according td the invention

d%ﬂﬁ?%g%v%[ 4 (4-ni trophenyl)thiazol -2-yl]benzenesul fo
4- aniThe-phdrfhdc2ufitalousesbet cormpusitionetdogbtieg o jthaiimegition thus

-2-yl ] benzenesul f gn- amnj de; (?é]d WO 20%4/ 060368

cpwpTispAsOAtyE/BrCiDIeA phata PeieRYY RE thj\(ezamount of at least one

k&ﬁﬁ?l][eﬁr%méérig@rwé‘é‘?ﬁw'ﬂ}‘difb*ﬂ,e&%kérhbfyaé ebmpovhbiRsnA8iemula (1) or of
the formula (I1), alone or in combination with one or more fillers, vehicles, color-
ants or sweeteners, i.e. any suitable and pharmaceutically acceptable non-toxic,
inert excipient usyally used in the production of pharmaceutical compositions.

The said compositions are administered to patients in need thereof, i.e. to
individuals whose condition might be prevented or improved by increasing the
number of islets of Langerhans cells.

According to the invention, the kynurenine 3-hydroxylase inhibitors may be
useful in combination with an active agent usually used in the treatment of dia-
betes, as a main active principle or as an adjuvant and/or potentiator of the said

agent.

The pharmaceutical compositions thus obtained will be in various forms,

the most advantageous being gel capsules, suppositories, injectable or drinkable
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and al so the possi ble geonetrical and/or optical
i soners thereof, and the possible tautoneric forns
w0 b@reai3ps s t he sol vates and hydrates of thesePCT/EP2003/014538
conmpounds; and al so the pogsible salts thereof with a
pharmaceutically., acceptable acid or base, or
alternatively the pharnaceutically acceptabl e prodrugs
of these com pounds. 10 Anong the variants of the
i ( 5lidardessaed bash-abaea ortdidi | tBPlNs) Sachets,
s{ﬂﬁéﬁ?ﬂ%?@até}ﬁ% ’yggdbg%%or di %%’br?@ (t?(lgég i nveégﬁhggﬁ%r e
phblaste, lozéhgess)lcseams| aintmenisi detnoalgealstaarsglsoatc.
kynur eni ne 3- hydroxyl ase as defi ned above. The
conpounds of the fornulae (1) and (I11) defined above
are f ' RydcvoYdiag @oitheindthrer end severity of
any gﬁstvt%rk@e%@a@g%%@ngdtg% the i nve%ti on 15 defined Y
teb patholdthe tp bar ineated: theahdmiastraiion cougoand iadiesthe patient’s age

according to the i.nventipn_th [ Cl

PRk & gt Pl R e 8 ERLSEnEinE 4hd 2po0 mg per
dh?,a?ﬁ S o%Yﬂé’Feefddéﬁgé-M@k&Xyé@mtag(jé’mmw Opetween 10 mg and
pfeferably a conpound of the formul a ) or of the

1060 mog,£ot Example belwesn ShmdoaAst 880G with one or nore
fillers, vehicles, color 20 ants or sweeteners, i.e.

any suitable and pharmaceutically acceptable

non- {{OKA$ .bedn BidcoBRIN| Rtprisiaglg tiyatutad kynutdmine 3-hydroxylase
production of pharmaceutical conpgsitions.

s inavenihea eofaitraeingtiep oot lng itfé%_tsgcr@ﬂ%geﬁ Bofh glucagon
t - _ |
pRd0E L Srsidly o BEE S I BRE e Setr Bl or Bflcagon is

stifflugits d fhdraag etdtasfsnsiginl is no29n Ake presenget af glheose, the secretion
i nvention, the kynurenine 3-hydr oxél ase l nhi bitors .may "
obdnsulisefupotentisdemhiagrean e FeARUIQR (9T 8lUZEERD 1§R[NS yhormally
i 'ﬁﬂ in the treatnment of dia- betes, as a main active

':‘ﬁ Xé ‘pl e or as an adjuvant and/or potentiator of the

said agent. 30 The pharmaceutical conpositions thus
obtained wll be ip v

! f | con
adyalﬁL@Qe%ﬁlaée’a‘%iyi%éﬁ%ﬁ%SﬁjPaé%gg[?&g%gmgg&}e@?m over the proc-
i

ghugeimia eat edry gréatiycreaiiedd por g vingady noagkistent, even when the
sachet s, acket

Riesaibeghd gpdé){rd\!u%genlggfs st iord’ e ERdSudedFEFRhve been

poorly controlled.

The abovementioned uses according to the invention thus make it possible

‘to minimise or eliminate the risk of hypoglycaemia.

Among the compounds of the formula (1) that have inhibitory activity on
kynurenine 3-hydroxylase, non-limiting examples that may be mentioned include:
- 4-(8',4'-dichlorophenyl)-4-oxobutanoic acid;
- 4-(3',4’-difluorophenyl)-4-oxobutanoic acid;
- methyl 4-(8',4’-dichlorophenyl)-4-oxobutanoate;
- (R,S)-2-hydroxy-4-(3"-chlorophenyl)-4-oxobutanoic acid;
- (R,S)-2-hydroxy-4-(3'-fluorophenyl)-4-oxobutanoic acid;
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The wor ki ng dose may be adapted according to the
nature and severity of 5 the pathology to be treated,

W0 b@4acdisssi strati on route and al so the pati ent PET/AB®03/014538

and weight. In general, thg2unit dose will range
between 5 ng and 2000 ng per day, in one or nore
dosage i ntakes, advantageously between 10 ng and 1000
ny, for exanple bet ween 50 ng and 800 ng. 10 It has

been 0{%2& ;ﬁqm itrSHIEHY)-4-oRBbuldn@idaEiar eni ne

3hy itors have the twofold activity of
cont l(BJ$)|-2+gydma(ysﬁb(:$ gt «dighleopbenyl) «gmﬁgﬁwma@@ld,

;2@:"& BRIt es b Rl P BiSaar Sl of
I nsu éHPZLI'FdeQk y-4l( B’ hb@crﬁmﬁ@ml)cﬁ oﬂbbl@t@ﬁélc adie;

secr of |nsu inis potentl ated whereas the

secr enetbyl (&, SyRchystyoxy-fdied richlorornanyl)-4-oxphniapPraa.

Cror S8yl L bl A o BR R P pridhe o
di ab?nes) SR StROkY Y- (@S@Umﬂ@@u@phbhym yxobutansiceid;of

hypo- ycaem a are ver%I greatl reduced, or even
¢

vi rt (& $)y21m@eibsaxm4e(u$f 4 h@rwi‘éw»ﬂ)h%ozebmaé@& AgEd

d

o RS eyt £ ophBhi B UL R AR B YRR ] O
accongi spgsir@em9944(3’\/43r¢ﬁ¢m@rdpheayn)rmk@xauutansmuetmce to
mnimse or elimnate the risk of yXrogl ycaeni a. amg

Armn@ hvctrom%l@enm-w #hdichigrorhenyr4-oxaRHtansic

hi
non- PR EHEC BV RH BRSPS oAV GERE
- 4= ((Rf $)42 clarb L@(&ﬂfldmhldreéh@mmtcmmummc dpld
(3 - di fl uor ophenyl ) - 4- oxobut ano

met hy &l?sm tmvh%ﬁrtqﬁd%‘brf&mmwp S5Y tﬂjpm@g@gmc acid;

TR DTS A eI, oo

aCI d; mM@yBWQ)Q@l@@&B/l-BQZBI Emomafrmmm) -4-¢xobutanoate;

RS d 4-
E ) (R, S)yz rp(l)f\)fa%yl-zl-( g 4’nc\|cr518Pop?1 ¥1y?§ 4- oxc>><b gﬁg{&oaltc(l:d aci d,

(RS)- & BY8ngy a4 diictlbriphehgipesxdnutdnsiaitid;anoi c

Z%? EZEMMSQAydmh(dBOpMEHW} -gHoixor2pltemplig adidpx obut anoi ¢
-'(E)-4-(8',4’-difluorophenyl)-4-oxo-2-butenoic acid;
- (E)-4-(3'-fluorophenyl)-4-oxo-2-butenoic acid;
- (E)-4-(3’-chiorophenyl)-4-oxo-2-butenoic acid;
- (E)-4-(3'-nitrophenyl)-4-oxo-2-butenoic acid;
- (E)-2-methyl-4-(3',4’-dichlorophenyl)-4-oxo-2-butenoic acid;
- 3-methyl-4-(3',4’-dichlorophenyl)-4-oxo-2-butenoic acid;
- 3-benzyl-4-(3',4'-dichlorophenyl)-4-oxo-2-butenoic acid;
- (E)-2-hydroxy-4-(3'-chlorophenyl)-4-oxo-2-butenoic acid;
- (E)-2-hydroxy-4-(3'-fluorophenyl)-4-oxo-2-butenoic acid;
- (E)-2-hydroxy-4-(4’-chlorophenyl)-4-oxo-2-butenoic acid;
- (E)-2-hydroxy-4-(3’,4’-dichlorophenyl)-4-oxo-2-butenoic acid;
- (B)-2-hydroxy-4-(8',4"-difluorophenyl)-4-oxo-2-butenoic acid;
- methy! (E)-2-hydroxy-4-(8',4’-dichlorophenyl)-4-oxo-2-butenoate; and
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- (R)-2-hydroxy-4-(3', 4" -dichl orophenyl) - 4- oxobut anoi ¢
acid; 5 - nethyl

W(())wfmshg/droxy 4- (3", 4" -dichl orophenyl) - 4- oxobot/aPmas/e14538
43

(RSZ]I 2- hydr oxy-4-(3',4'-di fl uorophenyl ) - 4- oxobut anoi c
aci -

(RS) - 2- met hoxy-4- (3", 4' -di f | uor ophenyl ) - 4- oxobut anoi c

aci d: " g0

e -2-hydroxy-4-(8',4’-dichlorophenyl)-4-oxo-2-butenoate;

(RS) ?ym(:\E)hoxy (y3 éjICh orpo y enyl ) - 4- oxobut anoi ¢

aci end also the possnble geometncal an /or optical isomers thereof, and the

péﬁﬁléle tgynF rﬂg gr 3 tné EI‘R(}jI chl or ophenyl ) - 4- oxobut anoi ¢
. (tger s@ivatéls dHdH ﬁﬁ@@ydf)thés@é@m@baﬁ@sc acid; -

oxy- 3- benz -dlchlorophenyl)-4 oxobut an
0| caadwdso the possible salts thereof with a pharmaceu’ucally acceptable acid

ggp%e 2o MEh Ll dhe DrathBEEQER) SR biabI P POHLBE Y Ghese com-
51%3_2 chl oro-4-(3',4'-dichl orophenyl) - 4- oxobut anoi ¢

(RS) - 2- get hyl i dene-4-(3', 4'-di chl or ophenyl) - 4- oxobut an
0i cAaci,

(RSTTS Bt seiaies 6 2 RIogasRR o3 Ig R gL of flet of
Lﬁﬁ?drhans cells, comprising the admmlstratlon to a patient requmng it, of a

S) - 2-benzyl -4-( 3 - dj hIoroh )
dgsanrajao@e or) more corr%/pound(s that |nh|b(i:t kynurgnlggyS hydroxy)fase of the

fé{g‘ls a %D RS ¥he forfita i) djéfﬁ@doéme%%h tHatQK pRILRBE £substantial

u(Hﬁ}loﬁdBR ﬁNﬂenﬂwe(@hydrc»@laslel inrthepatighy. - 4- oxobut anoi ¢

acid; - -4- (3,4 -dichl oroph -2-
aci @n pgmcule)tr the( process defined al?oveenghgws the prevetHflon or tcreatment

E‘@ab%t%%ané/or‘ﬂsfé fq%)lﬂﬁﬂé‘ ! é%;fec‘?%ﬁ/t iA-thEleRel &f Ptldits presenting

l"'uoro enol c acid; -
tIﬁ&)chéfdcﬁéﬁstlﬁsoofotbieedwb)ate@ pamo:k;gwtveuthnm this aathology yet having
nLtro tenocaC|

b@g)*l (ieq({@rteﬁy[rhg é)rgen% rd I@ngﬁ@gh\‘g\@p? h@lquoa? gﬁt"&?ﬂn for exam-
pgé: ‘H L%la (%are VOIdIch-):,h?UéDIPI p1heJr?§1|u)ary 289(% 2- but enoi c

aci d\meng the complications that may be mentioned especially are arterial
@ggﬁgﬁ |g>n4 o(labetes o RAIAY a\for{/ pré)cxe%'s éb%%lc nephropathy,
rﬁ@rgénﬂ%ﬁ%ﬂ?&ry dhd 3rntc‘?6‘ér@@;5’£lﬁ9)" perfprRrar Zidhestenaiguropathy and

réﬁ)%[i’athydf diaypedic EBigirt.| uor ophenyl ) - 4- oxo- 2- but enoi ¢
aci -

(E) - 2- hydr oxy-4- (4' - chl or ophenyl ) - 4- oxo- 2- but enoi c

aci dAs n‘uoned rev1ous|y, the compounds of the formulae (1) and (ll) defined
(E) - ydr oxy- - - di chl or ophenyl ) - 4- oxo- 2- but e
abovei hiave been found to be useful in the prevention and/or treatment of diabe-

tés a@l&dd@/ gérﬁéb’@p%% by mc%!angSrtRQ hembar §rigsts & PHhGERaNs cells,
{Brdnf Il Souck i shhmarbanidud ot trerapenkafck.
, 43
The invention also relates to a process for manufacturing medicaments for
increasing the number of islets of Langerhans cells, especially for the the treat-
ment and/or prevention of diabetes and its complications, by inhibiting kynurenine
3-hydroxylase, in which at least one compound of the formula (1) or (Il) is sub-
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- ethyl (E)-2-hydroxy-4-(3'

4' - di chl orophenyl ) - 4- oxo- 2- but enoat e; and al so the
w@oagiobizes geonetri cal and/or optical isoners tpher/epion3/014538

and the possible tautoneri4¢ forns thereof; the

sol vates and hydrates of these conmpounds; 5 and al so

the possible salts thereof with a pharmaceutically

accept able acid or base, or alternatively the

a3y g@%ﬂTfﬁ Gab t¥st36t‘%t%ﬁfb"ftmrﬁopkﬁﬂfréﬂﬁne0§ hiyBRSE&tand the mole- -

poun invention also relates to a procéss for

cumrreapoming hmsrtuvet;eto thie sesd:l dests ca‘re tnen cangeohadsn the form of a
cells, npri Si ng%ﬁ he ad rat

Phétﬂ]ﬁ?@'-ﬂt?ai' t corgp 'O'El’oﬁ\? é%‘or‘?ﬁoén@ appgpeutically

r 3hdrox|ase of the formula (I
abBth?b{ehtlﬂt%Nr%@ lzg:‘f‘e(l I )ydefl ﬁed above, such that it( )
produces a substantial inhibition of kynur eni ne

SR v O BEEBA R B 8ot com
pblLRas "1‘&” ctl\lﬂtg xﬁflngte%ﬁgeﬁweaﬁ%%r lof $sl6tenaH ngemaﬁs cells, espe-

espeC| al l'y he case of patients presenting
tatlarfacthﬁ the treatmentt and/ar prasesdiop afiakefes ali Itaq@@.mpllcatlons by

I?IBB LAg! oﬁée{ﬁwgav'yﬂ%e 3.58 338 déﬁcﬁcg%ieghrg?tcgbtr%b&ldmg to

f&lggjzla Qndg‘ ﬁp% il pPocasel the%ﬁndwlconmouhdmt&reﬁubjected to an

he conplications that nmay be nen g
i s/ test lof lrﬂﬁ@ttgmcértqyaurem@e Bymestrexriaserand the can idate that has

dlabe es-rel at rocesses, diabetic

a??ﬁ}t'\?elﬁgo W%L%ﬁ%%@%é egnd m cr oangi opat hy,
per IAPhG G theli lpelidate s ahappall by preferreetdraoihat bgmpiounds already
di abetic origin. As nentioned previously, the

knowpoambiaviog anhigiabetie@chdty.1 ) and (11) defined 2s

gggﬁ&eh%?aj'gﬁggrtpé%ﬂgw | eét g:\ﬁgn OIut' ;paéuhg d?{fl\éﬁ@?t&dﬁlgof any kind
diHengensor Gone oh tieubjetts of t&egnméntlam demaaticular the prepara-

cells, accordlngtoarmde of -action that hith rto
tionkpiorasses AR She RstivestalSame ol t herﬁ@“tﬁ%’é\ﬁfs dsalipeg above in

s

SR FH el e
cells, especially for the the treat- nent and/or
prevention of diabetes and its conplications, by
i nhilyiepasation eXamRlge 3- hydroxyl ase, in which at
| east one conpound of the formula (1) or (Il) is sub
WO 2004/ 060368 PCT/ EP2003/ 014538 44

Preparation of 2-(2'-naphthyithio)-4-phenyl-4-oxobutanoic acid (compound

Ih-1)

7.04 g (0.04 mol) of commercial 3-benzoylacrylic acid are dissolved in 90

mL of methylene chloride. 2-Naphthalenethiol (0.04 mol; 1 equivalent) is then
added. The reaction medium is left for 20 hours at 20°C and then concentrated
under vacuum. The crude solid product isolated is then triturated from isopropyl
ether, filtered off by suction and recrystallised from isopropyl ether.

tsolated weight: 5.55 g; yield = 41%; melting point = 146-149°C (capillary
melting point).
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jected to an in vitro test of inhibition of kynurenine

3- hydroxyl ase, and the nole- cul es respondi ng
w@oaussesy to the said tests are then conditi POEEP2003/014538

the formof a pharmaceuti @al conposition, optionally

with addition of a pharmaceutically acceptable filler

or vehicle. 5 Finally, the invention also relates to a

process for screening candi date com pounds for

act pybbh NME | UgBREraabd i BVS0): &.74-ppm, multiplet,

LanE@@%én@ﬂ@%R?géqggggﬁb@?2P|?agor the the %reat#g%t g
Ohhd4.dB ppmyebroadnsingletii AbetBe pRM; trBullBled i1kt a6, bg.2 ppm,
Ckgggﬁiting kynur eni ne 3- hydroxyl ase, the said

Ydat es not corresponding to 10 forrmula (1) or

(1 )nfrdrBg "BheBrheagSkeri e ¢r0giBgat G8EPTPIBOBIS; ar485.2; 1326.6;
sub € an_ inmvitro test of inhibition of

1RY7If.eni ne 3- hydroxyl ase, and the candi date that has

res ded positively to this test is selected. Anpbng
theﬁ&%ﬁ‘—%&?—'@s that will ‘be preferred are the
congpieadel@ite ambihylkyaomeamd)athylgacataia]i adetic acid (50/45/5): Rf:
activity. 15 The exanples that follow illustrate,

O%3.hout placing any limtation of any kind on the

i nvention“ D : | | idted accord-
par cite e g BL i BriiPUff oS ookl VL Pphe Bredted acco

imgid Misimitsr ;tbcegyre of the conpounds described above in
antidi abetic activity tests and tests of inhibition of
kynur eni ne 3-hydroxyl ase. 20 Preparation exanple
Prepar a |1 @n .of

2- ( 2==napter i 7 v :

(t6@pBandth-18h-1 7.04 g (0.04 nol) of commerci al
-benzoylacrylic acid are dissol ved i 25 nlL,.of .

met 4he cﬁmommggglalzetmgqﬁrﬁgy@ﬁgﬁﬁeo@.(f& Y |q|s§olved in 6 ml

. Ldnil L Lh @& ARBINUD.280 g (1 equiva-
q‘?gﬁ%’[‘ﬁg %ﬁgz%lg'g%é i}? gtroggg%gﬁtgﬁﬁjeﬂ%ncent r at ed undgr( a
318t vemmathexgihiohesol isthpnadlded. i.sol ated. is.then

triturated fromi sopr.o e fLlLtered of
sucthinenreafdioneRiegliyry ip ﬁé{%oatf é&ﬁ F%rogkdb%rse?%irtgé/n concentrated
‘kﬁ%"?’&g@ ight: 5.55 g; yield = 41% nelting point =

- r?‘gapi Ilary - 30 nelting point). WO 2004/ 060368
PCT/TER26ARI0 0 588atedis then qruriier ¢r2@oCAMMN 9bIsilieat (eluent: 90/10
S A Sy B btard). /4 PPM multiplet,

Isolated weight: 0.390 g; yield = 56.6%; oil.

Proton NMR (200 MHz, solvent: deuterated chloroform):

1.06 ppm, triplet, 3H; 3.41 ppm, multiplet, 2H; 3.66 ppm, singlet, 3H; 4.01
ppm, multiplet, éH; 6.72 ppm, doublet, 2H arom.; 7.32 ppm, multiplet, 5H arom.;
7.78 ppm, doublet, 2H arom.

Infrared spectrometry (cm'1): 1730.6 : 1685.1; 1493.9; 1448.8; 1287.6;
1248.21; 1213.6.

The ethyl ester compounds of family Ih as defined above were prepared

according o a similar process.



2H, 4.43 ppm broad singlet,

12H arom; 12.9 ppm COOH).
W@ comDya3ed 702. 8; 1680. 7; 1595.

1217.6. TLC analysis: siliaa,

1H, 7.9 ppm multiplet,
Infrared spectronetry

0; 1435.2; 1326. BCT/EB2003/014538
el uent:

met hyl cycl ohexane, ethyl acetate, acetic acid
(50/45/5): Rf: 0.53. The conpounds of the famly (Ih)
as defined above were prepared accord- 1o ing to a
simlar process. Preparation of ethyl

2- (4- met hoxyphenyl t hi 0) - 4- pheny| - 4- oxobut gnoat e s
( coifpe wempaungs) Ofofanuly 1§ e @EI%@ W ﬁ@bl@{s y1|-4 below. The purities

“%?g@%ﬁﬁ'i%@&ﬁ?ﬁ&% nol) is dissolved in 6 ml 15

ofirde 1 n a round-bottoned flask under

argon. 0.280 g (1 equiva- lent) of 4-methoxythi ophenol

Table I-1

LS, fhpn@dmw
72 hours and then coqncen ed under vacuum The
crude oil isolated ifs then purified on a colum of
silica (eluent; OC ) Oohexane/ et hyl acetate).
| sol at ed wei g g; yfeld = 56.6% oil. Proton
Qurquos Iz, ent: deutsgated chloroform: 1.06
ppm triplet, 7 3.41 ppm nultiplet, 2H, 3.66 ppm
STNOREEH 31 4-Ndmber [PMMass] tParigf .| 3Yiel®- {2 ppm.p. (°C);
doublet, 2H arlom | 7.32 ppm pul foppl et arlom ; (solvent*)
+—S—ppmsgothtet —2Ha T T T gREd SPRGty OfELTY ;
750. 4 ; 188s5,1°99433] o; “Paag] 87 1281, 6: (scomony! aher)
LR » 1213.16. 30 The ethyl |ester clonpoundsg of
fAMi Y 1h as defined gbove wele prepared-——acgordi-ng—4o
sl ar prodess2hwo|288@.80603689PCT) EFFD3/|01453m32-135
he conpounds of fgmly I1| are collated ifn Ta hggo! 85)
T-4 bel ow. The puritlies
SH 3h 304.34- 99 68.4 114-116
/©/ (isopropyl ether)
F
SH 4h 320.8 99 72.5 140-142
/O/ (ethanol 85)
cl
' _-SH 5h 300.38 99 66 132-134
/O/ A (ethanol 95)
H,C
SH 6h 316.38 99 77.2 116-118
(ethanol 50)
HyC
0]
SH 7h 202.4 99 6.8 117
M (ethanol 50)
8h 300.38 99 - 52.7 143-146
©/\SH (ethanol 95)

" * recrystallisation solvent




were determ ned by HPLG M5. 0 SCR O Conpounds | h OH
R- SH Nunber Mass Purity Yield MP. (C; solvent* SH
wQ 20048886811 99 81.1 146 -149 (isopropyl ether)prPCBEPDN3/014538

286.35 99 67.6 132-135 (ethanol 85) SH 3h 304-34- 99
68.4 114-116 (isopropyl ether) F / SH 4h 320.8 99

72.5 140-142 (ethanol 85) C / SH 5h 300.38 99 66
132-134 (ethanol 95) H3C/ SH 6h 316.38 99 77.2

116- 118 (ethanol 50) H3C, 0/ sH 7h 292.4 99 6.8 117

O)—SH8h 300. 389 5Z. 7 143- 146 (et hanol
95) 5 * recrystallizpati g8 solvent Table 1-1 WO

2004/ 060368 PCT/ EP2003/ 0 4538O 47

Compounds fh

R-SH Number | Mass Purity Yield m.p. (°C);
(%) (%) (solvent)

©/SH 9h 341.41 99 33 oil

/©/SH 10h 332.4 974 24 oil
F

/©/SH 11h 348.85 05.2 19.8 oil .
cl ) :

Q/SH 12h 328.43 94.4 24.2 oil
H,C

. SH 13h 344.43 95.7 56.6 oil

SH 14h 364.47 94 9.6 oil

,SH 15h 320.42 99 75.8 oil

. oil
©/\SH ~16h 328.43 99 412

Table |-2



O SCR O Conpounds Ih O R-SH Nunber Mass Purity Yield
MP. (Q; (solvent) SH 9h 341.41 99 33 oil SH 10h
WR3R446B68 4 24 oil F SH 11h 348.85 95.2 19. 8 PCT/EPIN3/014538

SH 12h 328.43 94.4 24.2 o0i 48 H3C J7 SH 13h 344.43 95.7
56.6 oil H3CQ\ SH 14h 364.47 94 9.6 oil sH 15h 320. 42

99 75.8 oil SH 16h 328.43 99 41.2 oil Table 1-2 5 WD
2004/ 060368 PCT/ EP2003/ 014538 48 O SCR O Conpounds

lh HBQA Ol / OH R-SH Nunber Mass Purity Yield MP.

(C)7_sofvent™ SH I7h 316. 38 99 0. 4 121-125 (et hanol
50) SH 18h 334.37 98.2 5103 108-110 (ethanol 50) F

O
ds lh
Compounds H3C\o OH
R-SH Number | Mass Purity Yield m.p. (°C);
‘ (%) (%) (solvent*)
SH 17h 316.38 99 70.4 121-125
©/ (ethanol 50)

SH 18h 334.37 98.2 51.3 108-110
/©/ (ethanol 50)
E :

SH 1Sh 350.82 99 68 120-121
/©/ (ethano! 50)
Ci

SH 20h 330.41 99 23.2 137-141
/©/ : (ethanol 70)
H,C

SH 21h 3464 99 68 137-140
/©/ (ethanol 70)
HSC\O

SH 22h 366.44 99 87.4 167-169
(ethanol 50)

SH 23h 322.43 96.7 30.4 120-122

M (ethanol 50)

24h 330.41 91.8 72.5 105-109
©/\SH (ethanol 50)

5 Table I-3



SH 19h 350.82 99 68 120-121 (ethanol 50) CI SH 20h

330.41 99 23.2 137-141 j7 (ethanol 70) H3C SH 21 h
WQ48446188 68 137- 140 (ethanol 70) H3C. 0 j:::PCBEPRAN014538

: 366.44 99 87.4 167-169 (ewhanol 50) SH 23h 322.43

96.7 30.4 120-122 (ethanol 50) SH 24h 330.41 91.8

72.5 (105-1 9 5 Table 1-3 WD 2004/ 060368

PCT/ EP2003/ 014538 49 0 SleR ~ Conmpounds |h I / OH

Cl R-SH Nunber Mass Purity Yield MP. (Q; (solvent*)

SHZ25n 320. 8 98.5 78.5 166- 16 RI.zz~ ¢ (ethanol 85) SH
26h 338.79 98.6 81.2 14D- 148~ (ethanol 85) F SH 27h.
355.24 97.8 82.8 154-1 ( than@l 85) d /

Compounds Ih OH
Cl
R-SH Number | Mass | Purity | Yield m.p. (°C);
(%) (%) (solvent*)
25h 320.8 98.5 78.5 166-169

(ethanol 85)

26h 338.79 98.6 81.2 140-141
(ethanol 85)

(ethanal 85)

28h 334.82 99 62.9 151-153
(ethanol 85)

T

/©/SH 27h. 355.24 97.8 82.8 154-156
Cl

jop

H,C
SH 29h 350.82 99 54.2 117-119
(ethanol 70)
H,Co
0

SH 30h | 370.86 | 96.6 82.7 141-145
(isopropy! ether)

* recrystallisation solvent

Table |-4
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SH 28h 334.82 99 62.9 151-153 (ethanol 85) H3C ~ SH

29h 350.82 99 54.2 11.7-119 (ethanol 70) H3C, 0/ sH
WQR483B686 96. 6 82. 7 141-145 (isopropyl ethePgT/EP2003/014538

recrystallisation solvent 30Table 1-4 WO 2004/ 060368

PCT/ EP2003/ 014538 50 Study of the inhibitory activity

on kynureni ne 3-hydroxylase in rat |iver Experinental

protocol Rat |ivers are honogenised (1:8

wei ghidyef theinhibiterpattieity om kyr did ipgat liver

M sucrosSe; 50 nMpH 7.4 Tris; 1 mM EDTA, and 1 nM DTT.

5 TEXOINARIAhRIGIECAk e centrifuged for 10 ninutes at 12

Oooﬁa{alf’g{/e%hgreoﬂgh\g}g%ms%rde 1r§§/¥r§l\igﬁﬂ\¢cﬂdrﬂe'7 ihhg H%fefr%folutlon com-

sol escr | bove I ght/vol une).
pkyingr @26nd stichysty; @yhiseHi st | onVi EDEé enmn@wl BIT.

Lgﬁ%ﬁé‘:ﬁonn@qeméemfé eRiTMRCEE 10 Rintkedal G2 090uBg e petiets
#@ Fes%@ﬁ,%n&&'{ﬁ?%%ffé? s%llftlo‘hadles\bﬁbéﬂ%b@fvej(@@ Weight/vailime).

utes. The conpounds are tested at
conThetkyautanise &-hydowglane inhibltiandis3trgepnined by incubating 10 ul.

o2 Dol U AL B e 08 ) BRB<EBus con-

Eﬁg@%ﬁn 9 @%%Q?c&ﬁ%hﬁds $€@ fhal MotLm&REMO0 Yo at 37°C for 5 min-

30H Kynureni ne was tested according to
utéBe protocol described by 15 Carpendo et aI

{ he 1o SOy TiTas 4 9(#%3%&%?%%03%0&5@%%5 Bf Yehiegn FAW fid 300 .
3(4- ﬁ)lrﬁg?idxk)N -[8U(8-rPo SHErA) BflaAd - Ql[lb'meln@sulﬁendmrda orB @ com-

ese two ex erlrrents 20 By_way of exa
SOEnd Zronihel sampany| LorTERBHyRGAE BBEPa6E. s adlen, Chem., 40
(1997), 4738). 30H-Kynurenine was tested according to the protocol described by
Carpendo et al. (Neuroscience, 61 (1994), 237-244).

Results:

Each of the expenments is repeated once and the ICso values (in pmol/L)
are calculated and given in the form of a mean of these two experiments.

By way of example, (R)-2-benzyl-4-(4-fluorophenyl)-4-oxobutanoic acid
(compound i) has an ICso value of 1 0.2 pmol/L, whereas 3,4-dimethoxy-N-[4-(3-
nitrophenyl)thiazol-2-yllbenzenesulfonamide (compound k) has an 1Cs value of
10 = 2.1 ymol/L.

Results concerning representative examples of family lh are given in Table
Il below, in which is indicated the measurement of the percentage of remaining
kynurenine 3-hydroxylase activity relative to the control (100%).



(conpound i) has an IC50 value of 1 0.2 pnol/L,
wher eas 3, 4-di net hoxy- N-[ 4- ( 3-

woramopisenyl )t hi azol - 2-yl ] benzenesul f onam de (BOTVER281014538
k) has an 1C50 value of 161 2.1 pnol/L. Results
concerning representative exanples of famly |Ih are
given in Table 25 Il below, in which is indicated the
nmeasur enent of the percentage of renmmining Kkynurenine
3- hydroxyl ase activity relative to the control (100% .
WD 2004/ 060368 PCT/ EP2003/014538 51 0 SCR Q0 SCR p O

OHI O,/ RIH Ih KynureninelR-SH ih Kynur eslRne

3- hydfbxyl e 3- hydroxyl ase |i nhi biti®n i Mhi bi tion 10
10ANM % cont r ol -9
0.4 SH 1 h-10
A4.6 F sH 1h-4

3 a |

| / H1h®H45. 4\ sH Ih-] . ~SH | h-7
81.3 | SHih-14 30014 —SHi+h- 6—SH—+ 5 -
VS | h- {6 Bh. 4 WopEASe0s68 PETTEP200B) oHosg s nurenine

inhibition inhibition
10 yM % control 10 gM % control

‘ ‘ SH th-1 23.2 @SH Ih-9 80.8
©/SH Ih-2 70.4 SH th-10 66.7

-1

/©/SH lh-4 34.8 ih-12 63.3
Cl

Ih-13 55.2

T
SH lh-3 50.4 /©/SH th-11 44.6
op

SH Ih-5 - 454
H.C” :

SH lh-7 81.3 SH Ih-14 30.0

th-15 95.0 -

nd
| @/\SH -8 68.6

SH
©/\SH Ih-16 84.4




OSROSCR 0 '0 HsC
R-SH I h Kynureni ne
WO pélosdsson | nhi bition 10 | M % cont rol
SH | h-17 16.0 |

55.5

cl cl

lh-21 17.4 |
SH1h-22 85 SH1h-23 38.1 SH

p OHC OH R SH Ih Kynurenine
3- hydroxyl ase 3-hydroxyl ase
10 pM %CDRP2008/014538
SH 1 h-25 6326 F SH I1h-18 6.6 SH | h-26
~F/ sH1h-19 4.1 SH 1 h-27 34.9
I h-20 13.3 SH I h-28 50.5 H3C ¢ H3C s"
Ih-30 24.3 H3C 0 |

SH
SH

I h-24 18.9 V\D 2004/ 060368 PCT/ EP2003/ 014538 53 St udy

t+he—antidiabetd

acgrvity of th

actTvit

vy T NOSTZ Tats
e conpoundscpf tBE

Th

or nul ae

(1) and(II orIIy was degterm ned onjjan experigent al
nodel 1Lpldependent diah ed in
r at stept ozo oci n. The nodle
HCnon- I n-depenggt di abgtes s gbtained inQHe rats
pans of a neonatal injle€tl on™~on the day of
gt —Tof EPT O rariine 171€ Glﬁﬁw C ratsS |4sed arkynurenine
§ ht vieeks ol (. s-Aixortadeal|s are housed| from  eehytmgxylase
of birtlh to the dayhikitioh he [experi ment, In an ani nminhibition
house dt a regUHauMds cdirdlgnper at ur e of |21 to 2P mAde control
subj ectled to a|fixed cycle|of light (from7 a.m ta 7
p.m) gnd darkhess (from7lp.m to 7 a.;n). Thejr food
: COAS! St[eqnof7 aj mal N{€0 ©/SH Ih-25 67.6
SH Ih-18 6.6 /O/SH Ih-26 55.5
el F
SH ih-19 4.1 /©/SH Ih-27 34.9
Cl/©/ o
/©/3H Ih-20 - 13.3 /©/SH In-28 50.5
H,C
SH1  Ih-21 17.4 SH1 1h-30 24.3
0
,SH Ih-23 38.1
©/\SH Ih-24 18.9
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nance diet, and water and food were given "ad

[ibitunt, wth the exception of fasting two hours
whedoaneosshe tests, during which period the fooBCT/EP2003/014538

renoved (post- absorptive $Bate). i5 The rats are

treated orally for one (D) or four (D4) days with the

test prod- uct. Two hours after the final

adm ni stration of the product and 30 m nutes after

anaSﬁG%Ebfﬁh@ﬁnﬁthﬁﬂmﬂ:ﬁvM i NOSTDkatsbi t al  sodi um

( NenDUT a , 00 L blood sanple is taken fromthe

end of the tail. Anpbng the conpounds of the fornula

(1) ; 1aahd () orall

{ ne TBASERIRAERATNEY of B eBfidcyio ™ the (OrFRBERYRRAG (1) orally
V\@@n@@l@ﬂﬂlddﬂ} dn areféxpednentali oasley of non-insulin-dependent diabetes,

(2-(2' -naphthylthio henyl - 4- oxobut anoi ¢ aci d) and
mgbmedp@uaié Wil %TGBFOZ{OF@C'EU bfanmily (1j)

(2- efle- FlodR] PR IdsiidrepeRbighy bidbeted iidingined REHD rats by

ua ed accordi ng e experinmental protocol
mmmy éfeedeamatukinjcBionr(es dhe slapoé birtit)ed skeptoroigein.

d t
on Doecgiaoek (HBHser e daht vpeke i, FipePtplelfflibsed. from
t%gé?‘?ﬂ‘f%%qtt?%e tda%iéf“iﬁatéxpéﬁ%'@gu?gaﬁ)hrﬁl@@! lfbius@lat a regulated
té:ﬁpeﬂa&urede Thds ezfesanct subjectect ieea dixed cvele of hgihfe(from 7am. to

SO G140 U BT ] B of o nae
%ﬂgé/ cﬂ?ﬁ% Wéﬁﬁﬁ@%b@lﬁé@gw’éﬁ “Hei Bbiamh?, dwalbnetheoexoeptlon of

activi Is correlated with anlnlbltor){ ef f ect
f&ﬁlr@ fhanhoyrsdieforethedesiss doring yhiele peried the food 1s removed (post-

agts rOXs){l a e WO 2004/ 060368 PCT/ EP2003/ 014538 55
Gg%’“’sf  effect on gl ucose production by. the liver

Mat @meaf'a% awt@afddodrauy iJhendepay o oy Da) ejaysodnth the test prod-
fromthe liver of Wstar ratsfastedforqqildj\é #5' fes aft
unt.cBwdiheyrs @ftendhenfinabadendysiralipit of iavet minutes after

a%'é%l {h%ls (e Yhimar §fn pJJi‘t%bEPA 1P WddLrh VNSRbIRES), a 300 pL

biood sample is taken from the end of the tail.

Among the compounds of the formula (1), the compounds of the family (Ih),
especially the compounds of the subfamily (i), in particular compound Ih-1
defined previously (2-(2'-naphthyithio)-4-phenyl-4-oxobutanoic acid) and com-
pound 1h-3 of the subfamily (Ij) (2-(4'-fluorophenylthio)-4-phenyl-4-oxobutanoic
acid) were evaluated according to the experimental protocol described above.

The results presented below are expressed as a percentage change in the
glycaemia on D1 and D4 (number of days of treatment) relative to DO (before the

treatment).

Compound | D1 (20 mg) | D1 (200 mg) | D4 (20 mg) | D4 (200 mg) |
Ih-3 -3 7 -19 -12
Ih-1 7 10 -12 -21

These results show the efficacy of the compounds, especially of the formula
(Ih), in reducing glycaemia in the diabetic animals.



1) The hepatocytes are cultured for 16 to 18 hours in
DVEM nmediumin the presence of AW
wa@yeHassbsiexanet hasone at respective concent r aPCTYREB2008/014538

1o 5x10"5 M and 5x10"" M WwW#th preincubation of the
products at the test doses. After washing in pH 7.4

PBS buffer, the cells are incubated for three hours at
37C in a Krebs/AvPc/ DEX buffer at the abovenentioned
contR@tdmidiabgic dttilitpid corselbtanl with ansekibiery effecterideis family of
substance. Two i dentical experinents are perforned
mofeaules on Kynygiening3<hydpe/1aat ocyt es are cul tured for

16 to 18 hours in RPM 1640 nmedium free of gl ucose

but suppl enmented with 1% gl utam ne, 100 U nL

penicillin, 100 ng/nL streptonycin and 7x10"5 M

hydr ocorti sone hem succi nate. After washing in pH 7.4
PBS buffer, the cells are incubated for two hours at

37C in a Krebs buffer free of glucose and of insulin,
containing |lactate/pyruvate 20 (10/1 nmV in the
presence or absence of the test conpounds. 10pM M CA

(5 net hoxyi ndol e- 2-carboxylic acid) is used as

ref erence substance. Two identical experinents are
performed (Table 111-2). Quantification of the glucose
is perfornmed via a colorinetric nmethod using glucose

oxi dase (IL testTM d ucose, Mnarch 181633-80). The
protein assay is 25 perfornmed on the rest of the

i ncubation nmediumvia the Lowmy nethod (BIO RAD Dc
protein assay, Bl O RAD 5000116). The results are
expressed as nnol es of gl ucose produced per ng of pro-
teins. The statistical test used is thet test. 30

Resul ts: WD 2004/ 060368 PCT/ EP2003/ 014538 56 It was

t hus denonstrated that tryptophan and kynurenine are

powerful inhibitors of hepatic glucose production in
vitro. Effect of kynurenine 3-hydroxylase inhibitors
By way of exanple, conpound |h-1 (Table Il 1-3) and

(R)-2-benzyl -4-(4- 5 fluorophenyl)-4-oxobut anoic acid
(conpound i) and (R S)-2-benzyl-4-(3",4"-

di chl or ophenyl ) - 4- oxobut anoi ¢ acid (conpound j) (Table
V), two kynurenine 3- hydroxylase inhibitors, were
found to be powerful inhibitors of hepatic glucose
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production in vitro, as shown by the foll ow ng

results: 10 Products tested on primary hepatocytes
wole@ansis6§d ucose Production stimnul ated by AVPECT/EREN3/014538

HGP Proteins Products Tests5Concentration % of control

% of control 1 pM 103 113 |h-1 10pM 83 117 100 /JM

15 85 15 Table I11-1 Products tested on primary

hepat ocytes Hepatic Production 3 ucose Basal

Lact/Pyr 2 hours 20 HGP Proteins Products Test
Conctentratlon %of co trgl %rof cntrol 1. uM 110 94

2004/ 060368 PCT/ EP2003/ 014538 57 Corrpound
Concentration Hepatic glucose production Inhibition

(pl\Magemimslagg méthg otein) NO MCA 10 67** 0 1016 - 1

887 13 Co i * %
1016he hepar{gcytes are |sola?ed %rozrg the fl\peor gtg W%ta6r2;a*ts fgsted for 24

hours, according to the method described in Methods Cell Biol., 13 (1 975), 29-83.

The following two methods were used:

1) The hepatocytes are cultured for 16 to 18 hours in DMEM medium in the
presence of :AI\/IP cyclase/dexamethasone at respective concentrations of
5x10° M and 5x107 M, with preincubation of the products at the test doses. After
washing in pH 7.4 PBS buffer, the cells are incubated for three hours at 37°Cina
Krebs/AMPc/DEX buffer at the abovementioned concentrations. 0.1 pM insulin is
used as reference substance. Two identical experiments are performed (Table
i-1).

2) The hepatocytes are cultured for 16 to 18 hours in RPMI 1640 medium
free of glucose but supplemented with 1% glutamine, 100 U/mL penicillin, 100
mg/mL streptomycin and 7x1 0° M hydrocortisone hemisuccinate.

After washing in pH 7.4 PBS buffer, the cells are incubated for two hours at
37°C in a Krebs buffer free of glucose and of insulin, containing lactate/pyruvate
(10/1 mM) in the presence or absence of the test compounds. 10 uM MICA (5-
methoxyindole-2-carboxylic acid) is used as reference substance. Two identical
experiments are performed (Table I1l-2).

Quantification of the gluéose is performed via a colorimetric method using
glucose oxidase (/L test™ Glucose, Monarch 181633-80). The protein assay is
performed on the rest of the incubation medium via the Lowry method (BIO-RAD
Dc protein assay, BIO-RAD 5000116).

The results are expressed as nmoles of glucose produced per ng of pro-

teins. The statistical test used is the t test.

Results:
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1 71 + 3 30** Conpound j 10 50 3 51 ** 100 35 1
65** 0 587 12 Conpound k 10 605 24 0 100 460 12

WQ200406@646 - 1 99 5 2 Kynurenine 10 97 6 4 pAD@PBB3/014538

4 25** 1000 22 2 78** 0 587 12 - Tryptophan 10 518
8 12 100 111 5 81** Table IV 5 WD 2004/ 060368
PCT/ EP2003/ 014538 58 Study of the effect on the
secretion of the pancreatic hornones insulin and

gl Uﬁ(aﬂ% ,tHud NERmbAstiaioethiat trapophaheandl lsyramenimet aced powerful
ancreas 1s taken from animals rendered di abetic
mbubutmf;s@éhe@atl@glucgﬁe@m%*f)adnwl6?1 the day of birth

g8, o PO Pt A, (170 o0

i nt B?Qﬁaytd?r@)dmpleubebnpoﬁhd Ilhs‘ol(T’aiabkenllhmeB)pamd L(n?@quzyl 4-(4-
t he pancreas were perfor accord ng to a s as
flu@mpheam)ﬂoﬂxqbﬂé@'afhlcetacﬁe ?C gs@”{hdﬁ)’s )-2-benzyl-4- (3 4-

o gL 3 B g s 5.

g@mm@&nmbn@frs there édiLechltm:eb%pbwesfub ahibitors eaft b@pd’@r glucose
5 mnutes (fro rﬂ?é‘" g}ﬁn{gr‘ute B 55 minutes) in

Pradistion U V8o, ia$ SoWrhby BW‘nggTe@&' §e and then for

30 mnutes (fromt = 55 mnutes tot = 85 mnutes) in

the Products tested on primary hepatocytes
Hepatic Glucose Production

stimulated by AMPc / DEX
HGP Proteins
Products |Test Concentration % of control | % of control
1 uM 103 113
fh-1 10 uM 83 117
100 uM 15 85
Table ill-1
Products tested on primary hepatocytes
Hepatic Production Glucose
Basal Lact/Pyr 2 hours
HGP Proteins
Products Test Concentration| % of control % of control
1 uM 110 : 94
lh-1 10 uM 127 101
100 uM 75 : 96

Table 1l1-2



presence of 16.5 nmM gl ucose.

t he hornones, insulin and gl

15 The concentration of
secreted into the

ucagon,

Wwore@H08036& neasured via a conpetitive radi oi MPODABRAY014538

using the kits:
Schering and d ucagon -10904- Bi ochem i mmuno

I nsul i n-

CP7Cis Bio-International,
syst

em

respectively. The results are expressed as the nean

SEM (standard error of nean) of

20 sever al

experiments. The statistical test used is the Scheffe
est. Results: Fffect of tryptophan and its
Tet abol i t ed Esnddntragionr| et i mpatlc ghmdserpraddcthb uca‘glohlbltlon
CHEPPURRL ] | solampd pancr eagasnbVopdi@raiEinidi abet|i c (%)
Fat-s—25—Frgure— I showstirat—tTyptropnan stinul at €s 67+
nsUMIGA sedretioilin alal ucose-de- pendent manner fn ¥
1l abetic rat pan@reas Sinilarly iBiiguree 2 shows that -
1 rypt 0- ph A—St+-ates gl tcagon bEbl BI.I o T a
jl ucose- defdendent! mannar in a di ab®8 itc’ rat pancr eias 13
B ijc acl ['1kg tryptophan7331nnulates the] og*
secr et i on gb—-hsulln—(hi-gure—3)—and—of—g-tcagon -
Figure 4) |in a1@Ducose-dependent 3An8r in a di abeti®?
ar—pan-_creas. 20047060368 PCLEP2Q03/ 014538 B9 .
Figure 5 a i how the secretron—profite+fpr
nsulin and gl ucagon, respectlveI71isB|nuIated wi th 30"
kyGemeatindd [(at 1¥ A Wgnad—10-5 W EQ grucose- B{*
flependent nner '®n a diabetic rat AnBreas  This
$timulation i s sw@ l'ar {to that obBalined Wi th 65"
ttypephan—art—kyrorentc—actd—5 Ef fect __of Kynuren ne
3- hydroxyl ase i nfl bi tor|s on the s@8fétilén of insu-l{lin”
z[g?¢¥6q§ gon in pgrfused |solatedgggncggases fromNO 0
S et| rnf S T!" Ir\yllul et-he IIyuI U)\yl dS
i nhi bi tors khow 139 sane insul in éﬁ@-gﬂ@ca gon 22
gecretrron pfofiTe as for tryptophap kygurenine and -
Lynureni c akid LS 10 _observati-on—mFavy—be—seen—ih
Figures 7 apd 8 (istinuljation of |n§8HI5 and of gluga- 2
g respecfivel W tTh conmpound 1 nd. in Figures}9
Elngy'ilﬁe'@'g i hul at ¥8n af | nqnlpl n 97% %nl ucag rg\n 4
rlespectivel y, wi {d¢p conmpound k). 66+ 4 25"
1000 22 + 2 78
0 587 + 12 -
Tryptophan 10 518 = 8 12
100 111+ 5 81™*

Table IV
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15 STUDY OF THE ACTIVITY ON | SOLATED RAT | SLETS Ef f ect
of the chem cal conpounds on insulin secretion as a

wo evavsmns of the gl ucose concentration, in viPCDEPI003/014538
isolated islets of Langerh&Bs in static incuba- tion:
20 The islets of Langerhans obtained by digestion of
exocrine pancreatic tis- sue with coll agenase, and
then purified on Ficoll gradient, are incubated for 90

m ”S&@g T;tﬁ@%ﬂé&%ﬁm ééc:’emncamﬁﬂgaMnemm kérmones insulin
gl / the presence or absence

antl dlbeagbnninchD c insulin secretion is

assayed by RIA in the incubation medium 25 The

potential of the various chem cal conpounds to

st i MHiafifis lapgiuhbthogsecretion is estimted by
calcurating the stinmulation factor*

sti Fheapagcrens isedakan dreraf amﬁsaﬁ.r@nﬂﬁrq%r@a@%m &y jrgection of

STRGRoT 2B voLGEAPL i 3 s sttt oz 1074)
afid atdevhrstieed vﬂtk@‘éﬁ@b&tbﬂ@h(l‘(bémbu’sml 4Enn~{gékgqlmtnapentoneal route).

islet) in the pres f |
2001hee@®@80@©n/%m%@%ﬁ§%%%gggr%@%@?&feeoﬂ%?rmﬂd accordlng toa

GG R PR, Nedh TR 072) 955y prjoc s

biyfSudsatdn em/e(mm@btesonﬁc(meas) a65+zgm)e 11 shows the

M Riiogefi ok e ARRROHERF BRET S1e tolarereRdHh AN Slaipd for 35

"@Tg}lfelge(ff%ﬁ g% @ Hllﬁﬁ‘t%s'tBCir—eé ?mh[]t tn KRsiss Bliffbeithe absence of

ur| ng of rat foetal pancreases
dhuqese| emdtiaen fooB80auinuieh (fyami tc= Génmiredee 30 4r=e 85 minutes) in the

oIIected on day 12.5 of gestation from gestating
PresR{G8<Ofoko. 5& I4¢3§e-strai n, which have received an

OVeRfasendht J%?Qh Wtﬁ@rﬁbﬂ’noﬁés |ﬂfsbhﬂ ahd C?Th@agﬁmrs\e@ﬁeted into the
are extracted fromthe uterus and place hosphat
medium is measured via a competitive radummmunoassay usmg the kits: Insulin-
CT Cis Bio-International, Schering and Glucagon —10904- Biochem immuno
system, respectively.

The results are expressed as the mean + SEM (standard error of mean) of

several experiments. The statistical test used is the Scheffé test.

Results:

Effect of tryptophan and its metabolites on the secretion of insulin and
glucagon in perfused isolated pancreases from NO STZ diabetic rats

Figure 1 shows that tryptophan stimulates insulin secretion in a glucose-de-
pendent manner in a diabetic rat pancreas. Similarly, Figure 2 shows that trypto-
phan stimulates glucagon secretion in a glucose-dependent manner in a diabetic

rat pancreas.

Kynurenic acid, like tryptophan, stimulates the secretion of insulin (Figure 3)
and of glucagon (Figure 4) in a glucose-dependent manner in a diabetic rat pan-

creas.
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buffered saline (PBS). The dorsal pancreatic bud is
di ssected under stereom cro- scopy. The separation of
wo b@4nemsenchynme, which i nhibits the devel opnmenPCDEPL0®014538
endocrine pancreas, is perf®rnmed via an enzymatic
reaction with 0.05% concen- trated col |l agenase A in
the synthetic culture nmedium RPM 1640. 20 The
pancreatic epithelia thus isolated are inserted into a
col Figaps 508hd FMpirens shbhotie séuretionliprefilei fonahsulin and glucagon,

culturing to be perfornmed. The pancreases arescyltured
reispectieelRPaiimuiied ouith (yBUIREHIQ) @gaés B eRdel0s; '\%L IR @yglucose-

f oet al u . i Qs o
ogfeld aandr by fifete gl SYEAL R MEbAiGT s simiar to that
ommwitﬁhr?pmﬂﬁmam Ryreurenicrdcid.ned at 37C in the

presence of 5% CO2 for 25 seven days. The culture

mediumis renewed every day. At the end of the seven

day I [ o PR o T : el

LB S MGl SyRROCY BB Aol Bk reton of nsu
linelidsglucagemin pérfased ygslated pagersedsas fronobld STZ diabetic rats
trypsi n- EDTA), for, three m nut. at 37C. The enz i
rea%hetl‘iYBHrQ ng cAgTeyYIgye 4 EﬁﬂySRﬁmW i%%o*%%%i'%ﬂﬁ"" éhd gluca-

Nt ol Qi f get @l u ihlae I feRi id. Thi
SEHEIROP B 82, 6F Sfpea ndtnfie el bt aou. T
obséeton snaygbe seent inckigurdst Tigadfd (stimylatien mitiesuligt and of gluca-

o e SNtE IS oSa R A ELEGutEe a1 o uimagiatien of mouin

' j ' ' PCT/ EP2003/ 014538
aé/.altOFﬁg}lﬁagﬁﬁhﬁét#ggggélx\lmﬁggﬁgglﬁﬂta iq%n) . After washing

several tines with PBS, they are incubated with

FI TC-coupl ed, rabbit anti-guinea pig 1gG (dilution

1:100) for 75 mnutes at roomtenperature. The cells

ar eSTURY IOF THIEMAGT VT YOMABATER RARISLETS, t he
fluorescence and that contains DAPI for |abelling the

cell nuclei. On s_each slide, a m ni.mum of,. 300 nugl eL.

and Effieet ahihimehemical comnounfa H&“"ﬂﬁﬂcf‘#'o%?ﬁ & firiCtion of the

i6n bO § iQBRUBE Lahgb/iamsCRl dtatic incuba-

gﬁ’&#éi@rﬁ%t‘?ﬁéaﬁ’r wpgm)i E)hn%focl)%tecéﬂ S expr egsi ng insulin
tiba: the total number of nuclei counted. An experinent

; ot Nt col . o
e A R Bl B orpetc v
s@éﬂ\fﬁl‘? To Prg%eri'ag'se, LhPHenlSurifRr 88 kol BRadieRy re dhcliedted for 90

s expressing insulinin the cultured rat foetal ,
miaotseiatthe fredsnow of twewenceriyations ehgloeoss + RoBtmvi @@ mM), in

tﬁ%,’ﬁ}é’gé‘rﬂq?eﬂﬁ‘ga@%%hgf‘éﬁ i chORid B pSUnd et Re GRblik 's&cretion is

assayed by RIA in the incubation medium.

The potential of the various chemical compounds to stimulate insulin
secretion is estimated by calculating the stimulation factor®.

A co‘mpound stimulates th‘e secretion of insulin if this factor is greater than
or equal to 130% for a given dose of insulin.

(G +Product)*100
G

*NB : stimulation factor =

where : o
o G=secretion of insulin (pmol/min. islet)

in the presence of glucose alone
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tion of the neogenesis of these cells fromthe stens
cells. 15 WD 2004/ 060368 PCT/ EP2003/ 014538 62 CLAI M5
wa 200460368 a kynureni ne 3- hydroxyl ase i nhi bi t opCT/@P2005r@14538
manuf acture of a nedicamernd for increasing the nunber
of islets of Langerhans cells. 5 2. Use of a
kynureni ne 3-hydroxyl ase inhibitor according to Caim
1, in the context of the treatnent and/or prevention
of di aket @sProtisctesgurétiat obinsulimrool/mirs isled at ed

pat hol ogies. 10 3. Us f k i.ne. 3-

Pl ot orinihe RReenRE o Berare? BonEN o Shllfose A7 pt the test -

treatment 0 mmaggggﬂgghﬁg_. 4. Use according to Caim3,
re

for which the sai I abetes is.an insulin-
dependent predi abetes. 15 5. Use according to Caim 3,

dorgiEnd 1 shamsibg: Ben SSGeEsn o SRR Ik 18 and () at 10° M
at@Q?@%ﬁéﬁ@%;&t{&ﬁ%ftﬁ rf@antemmnuf acture of a 20

_ _ e the treatment and/or prevention of
i nsul i n-dependent di abe- tes. 7. Use of a kynurenine

3-h -o‘ ase [n b t for t e N\ % Ef.eoé’c é%lls

di abet es. '25 8. Use of a kynur eni ne 3- hydroxyl ase
i nhi bitor for the manufacture of a nedicanent for the

t r eGutrering of raideetal nancreases i n- dependent di abetes. 9.
UseEaccrordl t gly one of Clains 3 to 8, for which
the—é@iém@ﬂ@tgﬁéﬂg—or 30 prevention is by increasing

the nunber of islets of Langerhans cells. WD
2004/ 060368 PCT/ EP2003/ 014538 63 10. Use o

f
ky nEndnyoric pangiranesl ale€ollaslesiarbay 128 nbgesielion fgm gestating

-one,_or . . . . .
females of the Wistar strain, which have received an overdose. of sodium pento-

barbital. The embryos are extracted from the uterus and placed in phosphate-
buffered saline (PBS). The dorsal pancreatic bud is dissected under stereomicro-
scopy. The separation of the mesenchyme, which inhibits the development of the
endocrine pancreas, is performed via an enzymatic reaction with 0.05% concen-
trated collagenase A in the synthetic culture medium RPMI 1640.

The pancreatic epithelia thus isolated are inserted into a collagen gel, which
allows three-dimensional culturing to be performed. The pancreases are cultured
in the RPMI 1640 culture medium supplemented with 10% foetal calf serum and
5.5 mM glucose and in the absence (control) or in the presence of the test com-
pounds. The cultures are maintained at 37°C in the presence of 5% CO; for
seven days. The culture medium is renewed every day.

At the end of the seven days of culturing, the pancreases are isolated from
the collagen gels and dissociated into individual cells by means of a trypsin
digestion (0.05% trypsin-EDTA) for three minutes at 37°C. The enzymatic reac-
tion is quenched by adding RPMI 1640 medium containing 20% foetal calf serum.

The cells are washed with the same medium and then fixed to glass slides using
a cytocentrifuge for five minutes at 125xg. The cells are then treated with 4%

paraformaldehyde, and then incubated overnight at 4°C with guinea pig anti-
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nor e i munosuppressants, for the manufacture of a
nmedi canent for the preven- tion and/or treatnent of

WO pediosesesiependent di abetes. 5 11. Use accor di POI/ER20a81§14538
one of the preceding claingl which is suitable for
the said treatnent and/or the said prevention in the
case of a patient wwth an inpairnent in the nunber of
islets of Langerhans cells. 12. Use according to Caim

mls%um f@tibB8Y ¢t 1508 dlatioh ) Mfice mammgvsewerdetxmsmth PBS,they are
he nunber” of islets of Langerhans cell f at

a S
lnm%temwﬁbsEl'léfiz-@@klﬂieﬁgr&b@ltcﬁa’ﬁ' sumaoplglﬁéf@ﬂqu 00) for 75

n]lrg Sa' d;oﬁ%g tgﬁfpﬁiﬁ ﬁéeﬂ?mn‘éé]nlytﬁ@ Wg‘rﬁ) ePFnedlum that

pﬂeﬁectb'&ﬁe&&(b@é@bdﬁ@et@canmt @oatairﬁs OP Ipioe taukillivgg theacaﬂs nuclel On
which is suitable for the said treatnmen

egeh @hgeeaéﬁwraﬁm af BHe nuglel @ep%moéﬂ{ Oﬁﬁ?ﬁs &P‘BE‘%&?E‘Q insulin

oAU e A4 A0S SRS LR ford e broportr

ob@éﬂ@@(présélﬁgghd;ulmm theZﬁtagthrmueui odi ngllcyam aettedafAneexperiment is
neal s of _ between 1.40 after

PEFaTRRR Yl g DGNWASIIRGT BRNGRESRS ek GroKp andach Sberiment i
réé%aggd ltrﬁ,eél.{rﬁégﬂ e for the said treatnment and/or the
preven Ion in the case of a patient with one or
25 myLEearitz ’ﬁ&?l‘et andf19_zepresbanthec emasint milresaoglis agxpressing
mar kers. for h
s T eh et st CpaerbAt bEUF e avn HANE Wi or withou
. TReRRERAsEin IRenbRBEr 8F bert eslisaganainly dleto stimula-
antlg nic markers of the body's islets of Langerhans
tiorldf she ABodEnesis of theseradiladronvtha stiemsieellss 17, for
whi ch the said marker(s) is (are) chosen fromthe
anti-islet (1CA), anti-glutam c acid decarboxyl ase
(GAD), anti WD 2004/ 060368 PCT/ EP2003/ 014538 64
tyrosi ne phosphatase (1 A-2) and anti-(pro)insulin
(AlA) auto-antibodies, or the anti-carboxypeptidase
H, anti-64kD and anti-heat shock protein antibodies.
19. Use according to any one of the preceding clains,
which is suitable for 5 the said treatnment and/or the
said prevention in the case of a patient with insulin
resi st ance.
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20. Use according to Caim19, for which the said
patient responds partially or not at all to insulin
waeanmtmsds by the beta cells or injected. 10 21PCTJER2003/014538

according to any one of the2preceding clains, for
which the said patient presents a |evel of glycated
haenogl obi n of hi gher than 7% 22. Use according to
any one of the preceding clains, for which the said
15 patient has islets of LewgdM®ns cells show ng an
anomaly of insulin secretion in response to gl ucose.
23. Use according to any one of the preceding clains,
for which the said patient presents a suppression of

accdr Hmol & EnSurshERop BeRSRIES dhibdy S 6 ranuecture of 2
nﬁé@?&&%}géﬁﬁoﬁ fcfleadnag tenbusibenst iskitaioé tlahyedragisyezdien a

esity. 25. e according to Claim24, for which
the said patient suffers frompae- 25 diatric obesity.

26. a rdin ; b ' i

ani 2n0eg S BB, SHEESARe RIS RO REN 1. in the
cERIct Bf BIEld ateient Bintifee pragentin af giabetest itpicogwiicatigns and/or its
any diabetic risk factor. 30 27. Use according to ‘
retptachp@bBoldiess, for which the said risk factor is

chosen fromfamlial history, gestational diabetes,

excess wei ght, obesity, insufficient WO 2004/ 060368

PCTRERZQ) I QL 4§Rdrenfiic @hyydroaylase dnbibiter for gihe bnaodfacture of a
pressur e

> a high level of tri ceri des, hyperli pi dae-
medicameant for t airagnt %Qre%bg%cor ding to any one of

the preceding clainms, conprising the in 5 vitro

treatnment of isolated islets of Langerhans cells with | _
t he 4sajgb kyoondey tee Chimh§dfarxyhisbethiengridi pregiabedes is an insulin-
Process for  increasing the nunber or the

depenrppt RIESIADS$Ry capacity of islets of Langerhans

cells, conprising the in vitro application of a
kynureni ne 3- Yo hydroxyl ase inhi-bitor to the said i ,
cel 155 Use according to Claim 3, for which the said prediabetes Is a non-insulin-

dependent prediabetes.

6. Use of a kynurenine 3-hydroxylase inhibitor for the manufacture of a
medicament for the the treatment and/or prevention of insulin-dependent diabe-

tes.

7. Use of a kynurenine 3-hydroxylase inhibitor for the manufacture of a

medicament for the prevention of non-insulin-dependent diabetes.

8. Use of a kynurenine 3-hydroxylase inhibitor for the manufacture of a

medicament for the treatment of early non-insulin-dependent diabetes.

9. Use according to any one of Claims 3 to 8, for which the said treatment or
prevention is by increasing the number of islets of Langerhans cells.
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30. Pharmaceutical conposition conprising a kynurenine

3-hydroxylase inhibitor in conbination with one or
WoReog/0603aInosuppr essants. 15 31. Phar naceut i caPCT/EP2003/014538

conposition according to Cédi m 30 or use according to

Caim1.1, for which the said i munosuppressant is

chosen from any physical, chem cal or biol ogical

agent for reducing or inhibiting the stinulation of an

i MypeyseIa k§n@enireeshmydyoxyidde mhiitriigeaomi@oatan with one or
Use or process according to anécone of the, recedg ng,
mgraiimgunaseppressants, fer e eaRUGCYrg A& grgeiigior the preven-

e G G s o A e

whi ch the said kynurenirie 3-hydroxylase inhibitor is

d of th I f I L) 1):. R8.
?{70%W8%gwq%@rc§ng tg %%?/rg?m@ Q? tsrpg %%uﬁgﬁ}g( gl%u’ﬁs%, \&hlchsls%%gable for

tvé?sgﬁ lrﬁﬁ%&ggﬁéﬁﬁ%é?ﬁaﬁ’ﬂrg\%ﬁw lfr38aséfi & patient with an

Sents a dival'ent radical chosen fromthe
irfhphingehnin thadiumber of iflbEs GlcarReThans cellnd N IN, R14
Rl represents a radical chosen fromlinear or branched
al kyl containing .5 from1l to 14 carbon atons and

0Pt LONBLYa ik by Casim 3h KRMbioiR ke Bl paerit ool decrease

cycl oal'kenyl, eterocyclic radical, an aryl radical
imtie aurhbteobistets of hdhgaihangzells ot Ablegat 40%m hydr ogen,
a hal ogen atom hydroxyl, thiol, carboxyl, alkyl,

al kenyl , al kynyl, al koxy, al kylthio, alkylcarbonyl,

al kggy g4 98&5@5&1’ ¥d Claietiar @ang! forcwhichaitiey baignpaitent shows a
het erocycl Ic radical;

decrease in the number of islets of Langerhans cells of between 50% and 90%.

14. Use according to any one of the preceding claims, which is suitable for
the said treatment and/or the said prevention in the case of a patient with glucose

intolerance.

15. Use according to Claim 14, for which the said patient presents a fasting
glycaemia of between 1.10 g/l and 1.26 g/l and a glycaemia after meals of
between 1.40 g/l and 2 g/l after meals.

16. Use according to any one of the preceding claims, which is suitable for
the said treatment and/or the said prevention in the case of a patient with one or

more anti-islets of Langerhans cells immunological markers.

17. Use according to Claim 16, for which the said marker(s) indicate(s) the
existence of an autoimmune response of the body directed against the antigenic

markers of the body's islets of Langerhans cells.

18. Use according to Claim 16 or 17, for which the said marker(s) is (are)
chosen from the anti-islet (ICA), anti-glutamic acid decarboxylase (GAD), anti-
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10 R3 is chosen from hydrogen, a hal ogen atom

hydroxyl, thiol, alkyl, alkenyl, alkynyl, alkoxy,
wabkdglosdsso, aryl, heteroaryl, cycloal kyl and aPCT/EP2003/014538

heterocyclic radical; R26and R3 together also

possibly form ng a group =CR16R17; or alterna- tively

together formng, with the carbon atomthat bears

them a cycloal kyl radical 15 or a heterocyclic
tyfﬁhé?%ilhospﬁéta}f (:Ihlez)eanﬂ rmt;'-mrd)io&lﬁm (AlMoziyto-antibodies, or the

al kenyl oxy, al kynyl oxy, aryl ox eteroaryl OXy, .. .
antha@@mwptlda&eFdz?@ééksl W%%[ﬁ"%?a‘bﬁwgr%ﬁedf‘@ﬁ‘b°d‘es'

containing from 1 to 14 carbon atons and optionally

substituted, alkenyl, alkynyl, cycloalkyl, o ,
cyci@aligemybording to ahgtomeoal e pregedingedlainas winich is suitable for

dical; 20 R5, e RT d R8, ..whi ' i Galaw : .
oS B S SRRl B e e o
Udighce.f rom hydrogen; a hal ogen atom and a nitro,

cyan

0, hydroxyl, trifluoronethyl, alkyl, alkoxy,
cycloal kyl or aryl radical; the radicals R5 and R,

ol sabrusacrafing & Rirh TenBrui st orpeporSy partaly
oFSﬁg’és’%tiae{lﬁttozggglﬁh%ret@byﬁtrﬁe@é@%llé iongnjeptedonal |y

y one or nore groups, which may be iden
tical or different, chosen froma hal ogen atom a

trifl t hyl. i : , _
aapbaeaE e R Bhecld 6R pRRLER cetfieninen e sai
pafie;ﬁvbrégésb{ﬂs d Reral gl?/ceﬁé@ Hagnsdwielsin dfhigharthah Kk, an

aryl ‘and a heteroaryl radical; WO 2004/ 060368
PCT/ EP2003/ 014538 67 R 12 12' and R which may be

cacR2o e SoodHncr 5y SRR TR e A ERRARTRSY Wineh he saie

en and an

pakikyias isﬂ’étk)df-Lar%mw celiy stowing et anomeyl of msubasecretion in
or alternatively 2 and R12' may form together with
responsetto@ieePs® om t o which they are attached, a
nmonocyclic or 5 bicyclic heterocyclic group containing
a total of 5 to 10 atonms, anong which 1, 2, 3 or 4 :
ar e oghQaRNactadenretuleny loneodf e praxating claims, for which the said
ni trogen, oxygen and sul fEr, t he ?(aifd hql er ogéﬁ%c
pediantpiiesantsod SPPPESEIanof dRf Syl iNggK LT IBSUligl S3C ubl e
bonds and optionally being substituted by one or nore
chem cal groups, which may be ] .

24. Use according to any one of the preceding claims, for which the said

patient shows related hyperglycaemia and obesity.

25. Use according to Claim 24, for which the said patient suffers from pae-

diatric obesity.

26. Use according to any one of the preceding claims, which is suitable for
ihe said treatment and/or the said prevention in the.case of a patient presenting

any diabetic risk factor.

27. Use according to Claim 25 or 28, for which the said risk factor is chosen

from familial history, gestational diabetes, excess weight, obesity, insufficient
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identical or different, chosen from hydroxyl, hal ogen
atom al kyl, al kenyl, alkynyl, 10 al koxy, alkylthio,
wa@ry/06036¢ er oaryl , heterocyclic radical and  PCT/EP2003/014538

trifluoronmethyl; R13 is chdsen from hydrogen and an
al kyl, alkenyl, alkynyl, aryl, heteroaryl, -N(RL2R12)
or -N(RL2)OR13 radical; . Rl4 is chosen from hydrogen,

a hal ogen atom hydroxyl thiol, carboxyl, alkyl,
mfé@néxer@!séymgh Dledk prassuas, ka(lhigh levehbkirigheticies) hyperllpldae—
koxycar bonyl, aryl, aryl- is alkyl, heteroaryl,
nwy@ndaﬁkyn i@Na heterocyclic radical: Rl4 may al so
forma bond with R2, thus formng a doubl e bond
bet ween the carbon atons, respectively bearing the
subsgi Udenaccordihigatodamz oner of ma @rm&dlwlo}alm cosmatising the in

wth R2 and with the car n rrB r,the
vntrpn’(@eatamtéqfdpg,l@teoq slgtg 0 gfa nssce%s wﬁﬁﬁhgaﬁ n?érl](@nurenme 3-
hgcﬁ'gg?lasgmgl yhich 1, 2 or 3 may be 20 replaced with

om chosen’ fron1n|trogen oxygen and sul fur, the
said ring possibly conprising one or nore

unsat urati ons r,m of Q e d
boi 89 BAteealornaasd: tecnupen i e neni s ddping apactty of
ithd ¢4 itto appliceaionf sfoakyrarenine 3-

'SYé}ony%eE'g?(@%gg éoﬁ?m%%ngajlﬂfl(yl car bonsFoxy R15 |kg]
hythosglaserionibligdiooifiersaicicelis. ogen at om hydroxyl, thiol,

car boxyl, 25 al kyl, al kenyl, alkynyl, alkylcarbonyl,

al koxycar bonyl , al koxy, al kenyl oxy, al kynyl - oxy,

ar yhxypn Mﬁc%h&m @&ﬁg)oﬁiﬁbﬁf e@mpliexy, a kynurenine 3-hydroxyiase
het er ocyc oxy, al kyl al kenyl thio alkgn yl thio,
irdmityitcirhi opmwmwm Wifh OFE ®F MeledyREPSYRRseSSant
heterocyclylthio, aryl, hetero- aryl, cycloalkyl and a
heterocyclic radical; . R14 and R15 aI S0 possibly

formy n@hahﬁﬁ@é@t@ial Woh’g)dshbnca@dmdm@t onClaat 30 80 Llseaatx;ordmg to
them a cycl oal ical or a heterocycl icr
Ol d04 farc oBEH ﬂ@TﬁEﬂZWEPOQ&‘MGSW HeEChaREN qm any physical,

}ngg??éngy béﬁpg@ggge{ggegxi foF t%ﬁﬁéﬂpfgrnlnﬁ@ﬁm %@gstlmulatlon of an

nﬂﬁi&%s@bﬁ@é oftheabdyy witiarayl antigener oaryl  or

cycl oal kyl radical and a heterocyclic radical; or

alternatively R16 and R17 form together wth the

car 0 K¥bding@igials, such that
§% é{%’é cé@ Ilag??zg ?rgarfbe eCCM:O[hggjrosenl rom

tlﬁ‘é’ﬁiﬂé’@Qﬂ Landedmra dolls, repre,dent ﬁrglbaﬂak;dlls het er oaryl ,

het eroaryl al kyl , cycl oal kyl or cycl oal kyl al kyl

radi cal, and any protecting group for

33. Use or composition according to any one of the preceding claims, for

- which the said kynurenine 3-hydroxylase inhibitor is a compound of the general

formula (1) or (ll):

@)
IS
|
Ny
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an am ne function; 10 and al so the possible
geonetrical and/or optical isonmers thereof, and possi -
wob@4enssoneri c forns thereof; the sol vates anBCT/EP2003/014538
hydrates of these conpounds$ and al so the possible
salts thereof with a pharnmaceutically acceptable acid
or base, or alternatively the pharnaceutically
accept abl e prodrugs of these com 15 pounds. 34. Use
accgrwhieg:to Caim33, in which the conpound bel ongs
to the gen- eral formula ( %31 20 35. Use ac ?rdl gg do |
anyeC alWrrgmesentg 4 divalephl CQ'I%“’%%@U”@\H"% radicals.
general fognula (1) @as the fol | ow ng characteristics,
taken separately or bi nati qr:" Wrepresents a
di val ent |radi cal choser|1 fromthe foll ow radi@al s: ;
R15 R1 11 and / CQ _\R14 25 Rl/r"ép.[esen s a radi cal
chosen fRom | i near or brahched al kyl containing from
11tg 14R“@é5@éeﬁ¥s°£f$a(ﬂ6éi chdlskAIRI Yinsaibst bitancadd alkyl containing
al kenyl , cycl oal kyl cl o- al kenyl, a heterocycli
froedf dal 14 aarb@nyatommruﬁppmlb( subistited yalkeny émyny' Rycloalkyl,

cy(ﬁpgr %ﬁggg&gﬁ?{o@%% %&’Eal aﬁlﬁ‘gh@%&}g@kox a?{r%@‘* Lradical;

al kyl cag3gayho érh'ﬁ‘éwﬁ enl adngogary bior\n ﬂ!/l@ﬁﬂﬁlﬁﬁarboxyl
PCT/ EP2 Og/ 014538 §7‘(I3H@@| S chose%éf om h %Itﬂ6

alieyl, O@Aimre/l oralkymytr eihpp(y, taik\dthlo,alalwlcarbanwen%koxycargonyl aryl,

R3 together al so
hﬁk%’? ﬁ 3ﬂ gaagﬁ%@:ggé_yé@éﬂggl R4 is chosen from
hydroxyl 3 Igﬁ)@g@ ﬁbh«ﬁ ﬂj@én & kamdepx diom) yZaroxyl, #iol, alkyl,
heteroarHyI%xy, -l{ll( R12R1 -N(R12) gg’l |nea|ry
aliceyt; rmaym;lkwkownawhhmg arylo teroawl 1wqi%lbﬂnala@ Frieterocyclic
and opt| onal | y substituted, cycloal kyl, cycl oal kenyl,

r%‘f“? heteroaryl and a heterocyclic radical: R12 and

» WHEhd"RY thifetheeakb Gjssibly finfirey enroup=cR¥BLEmr alterna-

tively together forming, with the carbon atom that bears them, a cycloalkyl radical

or a heterocyclic radical;

o R* is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'2R'?), -N(R'®)OR'®, linear or branched alkyl containing from
1 to 14 carbon atoms and optionally substituted, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl and a heterocyclic radical;

e RS R® R’ and R® which may be identical or different, are chosen,
independently of each other, from hydrogen, a halogen atom, and a nitro, cyano,
hydroxyl, triﬂubromethyl, alkyl, alkoxy, cycloalkyl or aryl radical;

e the radicals R® and R®, on the one hand, or R® and R’, on the other

" hand, may also form, together with the carbon atoms to which they are attached,

a benzene ring optionally substituted by one or more groups, which may be iden-
tical or different, chosen from a halogen atom, a trifluoromethyl, cyano or n'!tro
radical, an alkyl radical and an alkoxy radical;

. R® represents hydrogen or an alkyl radical;

) R is chosen from an alkyl, an aryl and a heteroaryl radlcal
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i ndependently of each other, from hydrogen and an

al kyl, al kenyl, al kynyl, alkyl- 10 carbonyl, aryl or
whedaognessy| radical; RL3 is chosen from hydr openERId3/014538

an al kyl, al kenyl, al kynyl 67aryl, - N(RL2R12)

or-N(R12) OR13 radical; R14 is chosen from hydrogen, a

hal ogen atom hydroxyl, thiol, carboxyl, alkyl,

al kenyl , al koxy, al kylthio, alkylcarbonyl,

al koxycarbamy | Rb?ryWhafm ragy| Bekidenticab (Rllﬁlﬁerxenal sce chosen,
forma bond W|th , thus formng a double

insiepeodeanihef eash @é‘?ﬁratf@m hb'décw@@t A ap BEdh ,aﬁgel}yhealkynyl alkyl-

oRRBVRS AL o 0 Rl O AEPRAAR, I el o may for
tdQéﬂI@erCWThatH@ Afiroyehob®m tof wﬁ;cmthe'y are Gttzhledn aammcycllc or

anmong which 1, 2 or 3 may be re th an
btqygg@hetefr@wqﬂptgr@%ﬁoam@gfg Iq%itcgﬁ)@tqmﬁgamong which 1, 2,

L i

58 Baidstietericydlidyadical aiso wptienalbdéarapssinght,c 3my 4bohouble bonds
identical or different, chosen from

aaplkqugH]b@ﬁy]g gmastgqjt@w anp%wm%g che,z@g:al?grw%és é{\quch may be

h | i lkenyl, alkynyl
Jcérﬁ%h fjafﬁ%ﬁﬁ(’c ?h&%}rﬁﬂ@ﬁ] ﬁ?@{@i&l lﬁgid@(%ﬁyatoh{‘ &ikyl, alkenyl, alkynyl,
aﬂ{dxwalkylltﬂnonaﬁyj hegténoayyl, heﬂeydmyq:il@ radidalaaqd trifleiorgungthyk
chosen from hydr an al kyl or ar radi ca
m7-repPe§éﬁt§h%e%y3rP6@3?wﬁPa‘ﬁﬁ1 %nfﬁ kl ailfﬁ;y nalkynyl, aryl,

1 group for an am ne

hF&%g?l on; %O anggal s%q %@ﬁg@g!ﬁ%}l e geonetrical and/or
opt iscal H‘éwm’(dsehffemm dregeh, osalbgeblatornabydiexyi, ghiol, carboxyl,

f th f: WO 2004/ 68 PCT/ EP2003/ 538 , 70
iy elsenyi: eyl afhwala@sv oI EBMIL A CAFRE DAk caryl, aryt-

At%‘gqasrﬁ\ fcd&é‘lﬁ{ll d&”hb%r%cf&l@rlﬁﬁfb%vt'ca||y

ase ternatively the
phar-rracwﬂl way! sisectoept ablbenpr withu§é, diius Hogwingom double bond

HlVO G (D AR IR ACSRRITRS ER T dng SHPRUES Pt and R or
A Fn ARRF B+ fPFU N (/39 ahl WHH #1& carbon atoms that bear them, a ring
containing a total of 3, 4, 5, 6 or 7 carbon atoms, among which 1, 2 or 3 may be
replaced with an atom chosen from nitrogen, oxygen and sulfur, the said ring
possibly comprising one or more unsaturations in the form of (a) double bond(s),
and being optionally substituted by one or more radicals, which may be identical
or different, chosen from oxo, alkoxy, alkoxycarbonyl and alkylcarbonyloxy;

) R'S is chosen from hydrogen, a halogen atom, hydroxyl, thiol, qarboxyl,
alkyl, alkenyl, alkynyl, alkylcarbonyl, alkoxycarbonyl, alkoxy, alkenyloxy, alkynyl-
oxy, aryloxy, cycloalkyloxy, heteroaryloxy, heterocyclyloxy, alkylthio, alkenylthio,
alkynylthio, arylthio, cycloalkylthio, heteroaryithio, heterocyclylthio, aryl, hetero-
aryl, cycloalkyl and a heterocyclic radical;

e« R™and R™ also possibly forming, together with the carbon atom that
bears them, a cycloalkyl radical or a heterocyclic radical;
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Wrepresents a divalent radical chosen fromthe
followng radicals: R15 R16 R17 11 R and R14 N 10

w®Romepisesent s a radi cal chosen from | inear orPOT/APDO®04538

al kyl containing from1l te814 carbon atons and

optionally substituted, al kenyl, alkynyl, cycloal kyl,
cycl oal kenyl, a heterocyclic. radical, an aryl radica

and a heteroaryl radical; R2 is chosen from hydrogen,

a hgl ogene ahem'” hyBicpntby behil@hticat er tifbeyént, asd klydsen, independ-
al kenyl , al kynyl, al koxy, al kylthio, alk Icarbonyg,

eatik of waghather, fremyhydrogen, e haloganyatont v alivkyaryfgteroaryl or

het Li . : e q |
HAPB USRI AR F o g EALRA BB gT poen @

al kynyl gialdeexp!” sy ! tbhemeratid thdreteyaraaidm that bears them, a
cycl oal kyl and a heterocyclic radical; R2 and R3

cyolgatiybradidal or pdsstemayclidradied); ahdyr oup =CR16R17, or

alterna. 20 tively formn ogeth 1.k hot e n

at o t h& &gbg%%émm Q%V@@%Q%é?ﬁ@ Eﬁr gmyﬁ:’a?mo?@lm’ heteroaryl
Hé?%(r%ﬁ R#/l' %Kéléﬁlk‘}ﬁb'r C&Béalkﬁa‘mwaﬂmét amdhamly protecting group for
al koxy, al kehyl oxy, al kynyl oxy,” aryl oxy,

dnedraineduptiiory;, - N(R12R12'), -N(R12)OR13, linear or

branched al kyl containing from 1 to 14 carbon atons

and optionally substituted, alkenyl, alkynyl,

cyclpal di¥d the pbssiBR] gedketnichal and/k optiealdsomeys treardoh and possi-
heterocyclic radical; R12 and R12', which may be
Hleltautomaricdernas tiaseehit, are chosen, | ndependent |y of

each, ot her.. f , al kenyl ,

al kgﬂ?/FOR'QF%%R%Q%‘%%%?PJ(@?%IC%& L}(ﬁdgi'oar yl radical; )
OL aridesl8atihy Possile S&ﬂg tlEéré‘ch)f with & phagmaceugisaliyacaeptable acid
the nitrogen atomto ich the re at hed, a

ardrassy OF iagtematvglmb@mwmuh@%ma%ﬁgé'“9P1°f these com-
bi c%fsl ic heterocyclic group contaihing a total of 5 to

PR Pons, anong which 1, 2, 3 or 4 are chosen,

i ndependently of each other, fromnitrogen, oxygen and
sul fur, the said heterocycl.ic radical also ' }
b ioryeeo AR FRGHE h RS o prAdIERg, 1 e ger
' ituted by one or nore chem cal groups,
olA) Rt B
35. Use according to any Claim 33 or 34, in which the compound of the
general formula (1) has the following characteristics, taken separately or in com-
bination:
e  W-represents a divalent radical chosen from the following radicals:
15 16
R™ R R R o
l ; Ill and 7\ ;

H

) AN
R

17
11

e R!'represents a radical chosen from linear or branched alkyl containing
from 1 to 14 carbon atoms and optionally substituted, alkenyl, cycloalkyl, cyclo-
alkenyl, a heterocyclic radical, an aryl radical and a heteroaryl radical,

) R? is chosen from hydrogen, a halogen atom, hydroxyl, thiol, carboxyl,
alkyl, alkenyl, alkoxy, alkylthio, alkylcarbonyl, alkoxycarbonyl and aryl;
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5 identical or different, chosen from hydroxyl,

hal ogen atom al kyl, al kenyl, al kynyl, al koxy,
wa@abklglosdsso, aryl, heteroaryl, heterocyclic radPCHEPZNS014538

trifluoronmethyl; R13 is ch®sen from hydrogen and an

al kyl, al kenyl, alkynyl, aryl, heteroaryl, -NR12R12)

or -N(RL2)OR13 radical; R4 is chosen from hydrogen,

a hal ogen atom hydroxyl, thiol, carboxyl, 1o alkyl,

al kgnyl g W‘&bn %ﬂﬁopgydrogbh?llat halges an@anm@yyl thlol alkyl,
nyt, )

al kox car bo , heteroaryl
alkpnyloalkloy(y alk;dltmoiwldawbycl ic radl cal ; R14 may al so

Lo BERAIAS Bofrer s Bl Mo By Bl 2l
Sub 'tﬁeﬂgs H%E;énaﬁngﬁ}I% P'él%ﬂatalkéwoﬁ}élalkﬁfﬁvmy, aryloxy,

bear
héléﬂ@a@myal-m(mﬁRéz)t oN&R' 1(5R69f Imeaa or?.)raacr@ﬂd allwhp%iﬁtmlng from

1:1;8%&%%%1 htogls ﬁpé q;égﬂallg@ngéwug%cge&ﬁ%%gyl cﬁ{glogc[&egyl aryl,
h%t]é?g?l&fjﬁﬁﬂ?I{é\s@%ﬁhﬂd&ﬁcalone or nore unsaturations in

ubl e bond(s), and being optionally
subst it Riedamy Bife whla’mrmayabec&dezntloahl@rh grepb are chosen,
cho en

n@%@ééﬁb%ﬁﬁ%%ﬁ? i ARG RO Sh e 418 lkynyl alkyr-
Rl PG ooty BaRA 2t O O 1 Gt bonyl

al kexycaqﬂ%o@whosehkﬁam hpdifogey] ang . aram&ly;dwaikaﬁ»yi alkynyl, aryl, -
M&%%éi?ér&ﬁ%%fgﬁ het egfﬁéﬁ;m o, alkynylthio,

ar ylt hi gya ﬁ’% 2 nkﬁéh%ﬂﬁoébﬁ & RAbYEH Ritém hydrox?/I thlol carboxyl

het erocycl aryl o- aryl, cycloa
In@u edliosyie) alkoxydilioaihjo, 28kyRiarbanyl, alik®xycarbopyk gnmay\d arylalky!

RenaY EIS@yE?%aﬁ Bonthth By g2 8 RoRLR S b pofl§dedupen the car
b?ﬁ @ecﬂ@%l?tbéﬁ bfie Slayatiteits | dirld BF ot alt@matlvely R

epend- ent of each other, from hydrog
f@rrﬁ\@l\mgemzmmamabkMOn atoxyls, tha’eb@abmeym @fing containing a total

L BB R P g
a‘ié’l"n rtnhﬁﬁro @ﬁ”a?ndt nattey §hiealirgy bossiBlyi eahpsing one or

a he rocy i c radi cal WO 2004/ 060368
rR6re Eﬁ’@ﬂOBdt@msmstheMrmF@ff (al) slogihiss BAne s naRg hedie eripgally sub-

er@?tgaL;g)r/clg,m%gkﬁdre?’r%ic%!aqkﬁ\bmclﬁﬁ‘fag}%? %FEICI’:I ﬂ(d\fferent chosen from
S0y, SRExFERtbBRALREE AIRECAIDMRIHGT

. R'" is chosen from hydrogen, a halogen atom, hydroxyl, thiol, carboxyl,
alkyl, alkenyl, alkylcarbonyl, alkoxycarbonyl, alkoxy, alkylthio and aryl;

e R'is chosen from hydrogen and an alkyi or aryl radical;

e R represents a hydrogen atom; and \

o R is chosen from hydrogen and any protecting group for an amine

function;

and also the possible geometrical and/or optical isomers thereof, and possi-

ble tautomeric forms thereof;
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an am ne function; wth the restriction that when R3,

R2 and R14 each represent hydrogen, 5 then R15 is
wobdeneishan an al kyl radical, optionally substPtT/ERZNONY14538

aryl, heteroaryl, cycloal k9l and a heterocyclic

radi cal ; and al so the possi bl e geonetrical and/or

optical isoners thereof, and possi- ble tautoneric

fornms thereof; the solvates and hydrates of these

conpe %te@@n@ﬂﬂ/dri@swfﬁﬁééd @orﬁpbmsdﬁ hereof with a

phar maceutical |y acceﬁt able acid or

alf tm?]maluee \;Eswhle]@agﬁat peass Wit & pparzm%{t'&eﬁlé agreRiabiR acid or
t i i}
ofteh SierHveBnltS. e RiRosals SEhEPRRId Biodgs| diinese com

&lnddre general formula (1) in which: Wrepresents a

di val ent radi cal chosen fromthe radicals: R15 R16
R17 and R4 Rl represents a phenyl radical,

PP agTise aBRid Y MheP bt 'olafmOrad 1pIB5URD v Wiig e compound

nrer phenyl kenyl

b&BALS A DTN E) oﬂﬂetgenéra:lafobnulaa(ﬂ)anwvhlatn kynyl

containing from2 to 4 carbgn atons, t hi. ol |
o3 W, s ans adivalsnb moas) ohosan o g syeHiSH gials:
R2 is cho$§n from h%@rog 17 a hal ogen atom hydroxyl,
thiol, optionally tfut ed alkym in partlcular
benzyl, | kenyl contaifing from'?2 to 4 bcy qt ons;

al koxy; yl t hiro and enyl ;’ 25 ,R»?Nxs chosen from
hydrogenR a hal ogen &atom hydroxyl thiol, optionally

subgti t g e Rskifts a FANigAIchossh arorbénaat or bdalnehad:l alkyl containing
cont ai ni ng from2 to 4 carbon atons,

frarrkylto Hu%cmbonmt@m| and q;pthmjlywybﬁa@%@%ealkgﬁg0a|kynyl cycloalkyl,

c%gqgllg %@§ﬂﬁg@%§al %%&%I %ﬁéﬁ}ggdlc%ﬂ% %Wgr oxgﬁﬁ radical;

opt i, onaRys $HBSEM FreheAydiogenya Halogai tatdml,l lwdroxyl thiol, carboxyl,
benzyl oxy, al kenyl oxy containing from2 to

‘alityh nejkesyky @jHyoyl  atkexwi ralikgthio, alkylcarbonyl, alﬁoxycarbonyl aryl,
heteroaryl, cycloalkyl and a heterocyclic radical;

. R? is chosen from hydrogen, a halogen atom, hydroxyl, thiol, alkyl,
alkenyl, alkynyl, alkoxy, alkylthio, aryl, heteroaryl, cycloalkyl and a heterocyclic
radical; ' /

e R?and R®together also possibly forming a group =CR'®R"’, or alterna-
tively forming, together with the carbon atom that bears them, a cycloalkyl radical
or a heterocyclic radical;

e R*is chosen from hydroxyl, alkoxy, alkenyloxy, alkyhyloxy, aryloxy,
heteroaryloxy, -N(R™2R'?), -N(R'®)OR'®, linear or branched alkyl containing from
1 io 14 carbon atoms and optionally substituted, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl and a heterocyclic radical;

e R™ and R', which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, élkynyl, alkyl-
carbonyl, aryl or heteroaryl radical; or.alternatively R'* and R'? may form,
together with the nitrogen atom to which they are attached, a monocyclic or
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from2 to 4 carbon atons, phenoxy, -NRL2R12' and

-N(Ri 2) OR13; R12 and R12', whi chyrmy ée identiz:al or
waldfiesmseg , are chosen, 5 independently of eaptT/@rives/ 14538

from hydrogen, an optional 7Y substituted al kyl radi-

cal, in particular benzyl, alkenyl containing from2

to 4 carbon atons, alkynyl containing from2 to 4

carbon atons, and phenyl; R13 is chosen from hydrogen,
b:@ycmmétemtiybuc grougd cdmtaemgllaktytal oh i t@am atams, among which 1, 2,

3 Bt Ghoses, MEeRERGE Bom eael alieP B ifPben Syben and sutfur
th%‘?%eﬁ&ﬁne?%r%gg bca%:m?ggd t@?cﬂa?ly do?n;@rftﬁﬁgﬁ fr anoad double bonds

stitut radi cal, "in particul ar
aﬁ@@wbnaw keinygl smmhtlﬁednhyg)ﬁe ormpreshendaabaipupsodich may be

.d%hﬁ%’é‘l{{r@%&tﬁm't;‘ ch 4P 9@2@?@)@?1 ﬁ?lg&gﬁ y%@ ”%Ikﬁh&%ﬁyl alkynyl,
aﬁ@%@%&ﬁ@rﬁ Eiﬁ@ié’r&}yl Hetb Aloyclpiddicel abdl tﬁflharomethyl

ted ar , in‘particular benzyl, alke
coné ai nRiTY i rcmns?ént frorh dwdegen @nshen amybxﬁ!kenyl alkynyl, aryl,

al kyl thio ph
negeroamlis BT R EGoR B BR SHARBE Cwean t he car - bon
at ops r $4o<§cé o‘é%h%rc?ﬁ%%tlﬂ%etnh% HO§E N hmtmq%ﬂylanﬂbl carboxyl,

osen drogen, a hal ogen ato

ahloyma?bé?ﬂy;r alggnyl Wﬁalkﬂbl%lalwlwbgﬂylt @dl@a(yaataﬂnylu%fy‘ aryl-
n al ken
ﬁ?r mserf:and ; éj%qlmxayd SRt henyl - Ri6 i s
i A Koot -
R e R D b O o . oy

behkaioms raspbatlvelyl@eﬂnomtaet&umnw&)ﬁi gngnlg i ngg\i'g)atlvely R

fc?flpg l(y{jhl Zanﬂ]\ﬁl\%%?q{g é?l;n tff% %&@I ﬁpm%z%ﬁ%gon%mngatotal

iRd 4R51% Raftsi arRid, dimengeetich tiheror Riday beaeplaced with an
?han a‘ﬁ&f/ radi cal, opti o%)al I sEbst i tut eyd b

almeo;}m;ﬁgwtf{%mdwggﬁ k@Mygéﬁdaﬂﬂ plelfey b’&yéﬂlidcf"?%ﬁpga'g%dmp”Smg
PR HOSaPARLR HE%E ot SOl ARAE BongRy) 884 beng optonaly
SIS Bl i oot e
from oxo, alkoxy, alkoxycarbonyl and alkylcarbonyloxy,

. RS is chosen from hydrogen, a halogen atom, hydroxyl, thiol, carboxyi,
alkyl, alkenyl, alkynyl, alkylcarbonyl, alkoxycarbonyl, alkoxy, alkenyloxy, alkynyl-
oxy, aryloxy, cycloalkyloxy, heteroaryloxy, heterocyclyloxy, alkyithio, alkenylthio,
alkynylthio, arylthio, cycloalkylthio, heteroarylthio, heterocyclylthio, aryl, hetero-
aryl, cycloalky! and a heterocyclic radical;

e R and R'™ also possibly forming, together with the carbon atom that
bears them, a cycloalkyl radical or a heterocyclic radical;

e« R'"and R", which may be identical or different, are chosen independ-
ently of each other, from hydrogen, a halogen atom, an alkyl, aryl, heteroaryl or
cycloalky! radical and a heterocyclic radical; or alternatively
R'® and R form, together with the carbon atom that bears them, a cycloalkyl

radical or a heterocyclic radical; and
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and al so the possible salts thereof with a

phar maceutically acceptable acid or base, or
wa@bkaognomsts vel y t he pharmaceutically accept abl eP@T/@BI008/814538

of these com pounds. 5 38.72Use according to either of

Clainms 33 and 34, in which the conmpound is chosen

fromthe famly (lc) of the general formula (l), in

whi ch: Wrepresents the divalent radical: R15 R14

Rl reepr €F§1éﬂésch®séﬁ0hr@m| hyite 9@@ dridoan | dingaengy abnalkghéeéteroaryl,

al kyl cont ai ni ng from1l to 14 carbon atons and

heierioandalkyl, msmlhyupé@ycl@al&@@kyl rafiephyand apy ipsateeiing group for
a&ﬁ@]@,@@ﬁgré a heterocyclic radical, an aryl radical

%’r yl radical;. R2 repr esent s hydrogen;
R3 reepr g fastcdAthat \BﬁehﬁReC (OS2 540 RF"OQMW gre¥bnt hydrogen,
alkox alkengloxy alkynyloxy aryl oxy

then &1’ oa$ oty thanamedyl 2adisali optioraby @F@stﬂute@ibyaﬁml heteroaryl,

Dipeuiabid PPErOGE IR Fom hyarogen and an
al kydnd &ik&eny lposeibley gydmetridgy bindardptiogd isoateys tuareof, and possi-

heteroaryl radical; or alternatively R12 and R12' may
e tantomesigdoras thgreafit he nitrogen atom to which they

are Lic heterocyclic
gr Ol}gécon a?sn?ﬁ%ﬂgaeé{%@kf ﬁ}e%E %Qn%ﬁ%t% anong whi ch
1, Znd theopodsiblee sato smareof mparpfm’rtdaﬁeuflcaaclacmﬂtable acid or
from ni trogen, en and sul fur
RseoruCHaTRENRln e A g B HiIF A NAReSETBRgr Pcog of hese com-
pﬁ)u‘ﬁrd 4 doubl e bonds and optionally being substituted
y one or nore chem cal groups, which may be
identical or different, chosen from hydroxyl, hal ogen

ato kyl, alke al kox al kyl thi .

aryl37- c&grw gqﬁ&:l@m% ?/q Whpgc;p nc’ bglongs % the family
I nedpsen from hydrogen and an

S’H @ﬁh@ggﬂgﬁﬁyw 'f E%ﬁ n'\?v aryl, heteroaryl, -N(RL2R12)

or -o\( Rl/ﬂ)rqaﬂeasen&daa;hﬂalentmadloadaphmnirsmhjnerrag@ais o

R15 represents hydrogen s WO 2004/ 060368 .,

PCT/ EP2003/ 014538 75R R R"

~~

and l
RM

. R' represents a phenyl radical, optionally substituted by 1, 2 or 3
groups chosen from cyano, nitro, phenyl, benzyl, alkyl, alkenyl containing from 2
to 4 carbon atoms, alkynyl containing from 2 to 4 carbon atoms, alkoxy, thiol
-SR'¥, -S(0)R'® and -8(02)R'?, and a halogen atom;

o R? is chosen from hydrogen, a halogen atom, hydroxyl, thiol, optionally
substituted alkyl, in particular benzyl, alkenyl containing from 2 to 4 carbon
atoms, alkoxy, alkylthio and phenyi;

e R® is chosen from hydrogen, a halogen atom, hydroxyl, thiol, optionally
substituted alkyl, in particular benzyl, alkenyl containing from 2 to 4 carbon
atoms, alkoxy, alkylthio and phenyl;

e  RZ?and R®together also possibly forming a group =CR'™R";
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and al so the possible geonetrical and/or optical
i soners thereof, and the possible tautoneric forns
wo b@eneaf3ss t he sol vates and hydrates of these cPOpEPIGF()14538
.and al so the possible saltg3thereof with a
pharmaceutically acceptable acid 5 or base, or -
alternatively the pharnaceutically acceptabl e prodrugs
of these com pounds. 39. Use according to either of

G ajns g8 é"eﬁ?éﬁz fl‘ggh H?dr‘b'?(y!f féﬁ)tl@ﬁgﬂaﬂwﬂsﬂtatedCQI%m in particular

fromthe the general formula (
bwﬂzym(y, Hkaniay cardaining ﬂnernoﬁi it @arbemaianas.: alkmﬁoxmqntammg

t di cal
frgm(@/ffg 4R rg’r%}cﬁ%?xy,o?\ﬁ(ﬁﬁ J{;fzggth REA"™0R ﬁr anched
opt onaptay ?ﬁ—}bbswzt UlBtbh 3hkeNé . inkeaylor @yfidrent, km chosen.

cyc oal keny a héterocyclic radical, an aryl radic
mal@q:ieaddanem;eobaaym otlaeti, éroim hygrogra, ra@p@@tgmally EMP@IIB@% alkyl radi-

cal) R@,iﬁ'; gyl %@p& rhyyﬁgpg@m‘éh‘r?@%n ftroogw OHBbR*Ntbms, alkynyl
CW %h?ﬂo4d‘é(r8é#8¥&né AfphfyRL 2) ORi3; RI12 and

. may be i dentical or different, are ¢ n, .
20 bndeaé?usemhds;enoffromdwdrogmran ﬁpbmaib/dwﬂ;fé'imtﬁﬁcﬁ"@ﬁ radical, in

| k | K -
oRuEs T e S8 G2 6 DR R, by gorvining
frbf{ So 4t<9ﬁ66ﬁ%iomet£hdbﬁeﬁyltrogen atomto which they
are aft , a nmonocyclic or bICéC|IC het erocyclic

gr oup cait as nhogerafrom ah agftioatly substititass alksheasticainincparticular

bppgyh ﬁ‘k@pgg%qptar \ CEOSG | 3(?&? daggrtnts gﬁ@g?ﬁ@&htgw}% from 2 fo
4%6&@%%%%5@@” aAl ﬁkﬁ‘@ﬂé@ﬁ}l onal ly comprising 1, 2,

L l'e bonds and optlonally bei ng substltu d
by ene & nmcbosﬂmh*ormhy@logepsa hatlpgen @dgmpaydroxyl, thlol option-

aby gwpstiongd 20 b edrt Jane. UERShERiYe R R4 carvon

o, alRek a‘hﬁflﬂﬁ'io aﬁ@gﬁéﬁﬂyc'lc radi cal ' and

tri uor i s> chosen from hydrogen and
Rt kdy, alabldermla banayyifn R2athys foraiagr dekbler hend between the car-

bp@-ﬁtgé%zép@qta@}ggla%n%% SslitiRms WO gRQ 260368

e R is chosen from hydrogen, a halogen atom, hydroxyl, thiol, option-
ally substituted alkyl, in particular benzyl, alkenyl containing from 2 to 4 carbon
atoms, alkoxy, alkylthio and phenyl;

e R is chosen from hydrogen, a halogen atom, hydroxyl, thiol, option-
ally substituted alkyl, in particular benzyl, alkenyl containing from 2 to 4 carbon
atoms, alkoxy, alkylthio and phenyl; and

. R'” represents a hydrogen atorn;

with the restriction that when R®, R% and R' each represent hydrogen, then
RS is other.than an alkyl radical, optionally substituted by aryl, heteroaryl,
cycloalkyl and a heterocyclic radical;

and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;

the solvates and hydrates of these compounds;
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76 R14 represents hydrogen; and R15 is chosen from

hydr oxyl , al koxy, al kenyl oxy, al kynyl oxy, aryl oxy,
wa@yeHoalksy | oxy, heteroaryl oxy and heterocycl yl BR/EPZN8I014538

al so the possible geonetri dal and/or optical isomers

thereof, and the 5 possible tautomeric forns thereof;

the sol vates and hydrates of these conpounds; and al so

the possible salts thereof with a pharmaceutically

accgid aloethacpobsilte dadisahesof avlﬁearmtarmbgutlmly acceptable acid

phar maceuti cal, | ccept abl e s of these .
Orpb@ﬁﬁjsf’r atpraaively < BhafarcaiticaM Abentable Bopfige g these com
pt?u ﬁ34 in which the corrpound |s chosen fromthe

am T’

y (le) of the general formula (1), in which: W
represents the divalent radical: R15 R14 15 R

represents a al hos f.ra

o1 58 Gmaserdicn 4 siffar SECRA R oRE St it vifidT EBompound s
cv%’éq 'tMePrHr*?ﬁy Arc?lbﬁhe Qéﬂ@a}’iorm@ﬂlekmmhh whiotel oal kyl

cyc kenyl, erocycClic radical, an aryl radi cal

and.a hat mpmeseﬁtsrtmidnlallent radicabd R14 together forma

bond, thus formng a double bopd between the carbon

atons respectively bearing RRand R14; 20 R3

represents hydrogen; R4 |s{}t{sen from hydr oxyl ,
al koxy, al kenyl oxy, al kynyl 1 aryl oxy,

heteroaryl oxy, -N(R12R12') ard -N(R12)OR13; R12 and
V‘ﬁ {k? Eea %ﬁﬂé‘él'd"\%eﬁrﬂo‘?ﬁﬁlﬁ@éleéktbraﬁbﬁe@@&ﬁﬁontamlng
|ndepen en

each ot her, from hydrogen and
frahkylio 1al dxa?bsah atextrﬂsyar)d optivriafly- substivaedoalirenylaalynigs cycloalkyl,

het eroaryl radical; or,.alternati

cyaprkongyaiTRsToRple RISk 4 BabiAdeda o MteRaf it
are_attae {‘g)ﬁ\&} Cc or bicyclic heterocyclic
group c%n?(gllgrm %8 Mg%hof 5 to 10 atons, anong which
1, &, S&%épnfés@hts ioydregen; |ndependently of each ot her,
fromnitrogen, gen and sul fur

het erocﬁtlchChQﬁﬂnc prrmhyerqam.%lhaw ya@GHQP?(¥,’| Afyayloyy, aryloxy,

' h2tbaiiS N B PR™)and -N(R')OR'™;

e R'™ and R', which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alkyl-
carbonyl, aryl or heteroaryl radical; or alternatively R™ and R'? may form,
together with the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic group containing a total of 5 to 10 atoms, among which 1, 2,
3 or 4 are chosen, independently of each oth'er, from nitrogen, oxygen and sulfur,
the said heterocyclic radical also optionally comprising 1, 2, 3 or 4 double bonds
and optionally being substituted by one or more vchemical groups, which may be
identical or different, chosen from hydroxyl, halogén atomn, alkyl, alkenyl, alkynyl,
alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radical and trifluoromethyl;

. R' is chosen from hydrogeh and an alkyl, alkenyl, alkynyl, aryl,
heteroaryl, -N(R"2R'?) or -N(R'?)OR'® radical;

e R represents hydrogen;

e R represents hydrogen;
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30 and optionally being substituted by one or nore
chem cal groups, which my be WO 2004/ 060368
woeDRRBeO3/ 014538 77 identical or different, PCch@Bmn3/014538
from hydroxyl, hal ogen atoff al kyl, al kenyl, al kynyl,
al koxy, al kylthio, aryl, heteroaryl, heterocyclic
radical and trifluoronmethyl; R13 is chosen from
hydrogen and an al kyl, al kenyl, al kynyl, aryl,
het andaiisd the NOBSDIRL Zeometricd FARY oRoplicaldisoalers dheresf, and the
R15 represents_hydrogen;, and al so the possible
pg@%h@ttau@me%mféﬁ tg%f.e?oé’al i somers thereof, and the

POSHL A4 RUIRIP draled dTiné feabouhls, sol vat es and

hydrates o € conpounds; and al so the possible .
sal and e &uf pessibleasgiisatherecfuviilt &l pharmassptiaalleagegriable acid

: base, It tively.t i cal i
oi 685 arorbe prbeguS o neSeticall BoRRRETE Hioalgg'or these com
p@gﬁgg_di ng to either of Clains 33 and 34, in which the
conpound is chosen fromthe famly (I1f) of the

general formula (1), in which: 15 Wrepresents the )
di vabeuserautiordihg to Rither Bl ClainR133 epre¥kin vhich dae eampound is

chosen from]Jine or, branched al kyl ,contai.njing from1l
chesamirer} Mam@?éd)aﬁ&h%gﬁp%ﬁimrwﬁ% T 'i"t"g?'gh;

al kgny! vy abiveRihes HycheAbipthaicapyc! oal kenyl , a

het erocycli'c radical, an aryl radical, and a
heteroaryl radical; 20 R2 and'™R14 together forma
bond, thus form ng a double b¢pnd between the carbon

atons respectively bearing d R14; R3 represents
hydrogen; R4 is chosen from gydroxyl, al koxy,

al kenyl oxy, al kynyl oxy, aryloxy, heteroarylo -

- N( R1)2/ _ yf?p&ﬁ?%m{w@%? ’segérq@imgﬂaopé%qc%iaélﬁyl containing
. a e

R4 58kt shd by ndusieacaeryl, sy, it

cotlisplkengl, kemateroycliy radical phrk airyl redicabanyd a hetgroasyl radical;

eteroalr%l radical ;. or alternatively Rl12 and R12' nay
form JeprrRaeni§ bydrogenhi t r ogen atomto which they

are jat t aohed A IPRIFHEERE OF

. R* is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'2R'?) and -N(R'?)OR'®;

e R™ and R', which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alkyl-
carbonyl, aryl or heteroaryl radical; or alternatively R'? and R'? may form,
together with the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic group containing a total of 5 to 10 atoms, among which 1, 2, |
3 or 4 are chosen, independently of each other, from nitrogen, oxygen and sulfur,
the said heterocyclic radical also optionally comprising 1, 2, 3 or 4 double bonds
and optionally being substituted by one or more chemical groups, which méy be
identical or different, chosen from hydroxyl, halogen atom, alkyl, alkenyl, alkynyl,
alkoxy, alkylthib, aryl, heteroaryl, heterocyclic radical and trifluoromethyl;

. R'® is chosen from hydrogen and an alkyl, alkenyl, alkynyl, aryl,
heteroaryl, -N(R'2R'?) or -N(R'?)OR’® radical;
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bi cyclic heterocyclic group containing a total of 5to
10 atons, anong which 1, 2, WO 2004/060368
wEOUBRBeO3/ 014538 78 3 or 4 are chosen, i ndependPIDs/§14538
of each other, fromnitrogédm, oxygen and sul fur, the
said heterocyclic radical also optionally conprising -
1, 2, 3 or 4 double bonds and optionally being
substituted by one or nore chem cal groups, which may
be oi deptt presentdibfytieogem; andhosen from hydroxyl,
hal ogen om al kyl , al kenyl, al kynyl s al ko
al kyl t hﬁgg, ismehpsemdtosm dyoxyl nalke Sbc?/lkﬁmélomd?@‘ﬁf‘y'%)ﬁ’ aryloxy,

trifluar X [ hydr ogen and an

clRo BBy SRy A FEABRRIMET, 2o V" N R 2Re2)

or ah§RI2) @ posaitile geonmatrical Midor optibaisisonfarsthereof, and the
hydroxyl, al koxy, al kenyl oxy, al kynyl oxy, aryl oxy,
pogsibleaiariarosic faBseingErsfl oxy and het er ocycl yi oxy; 10'

and_al [ [ or optical
i SO %ayég“r%eo ﬁg&%&ﬁ%@ﬁﬂg%’égﬁﬁpgﬁp gﬁ’t ormeric forns .
t hemaafaiss iee pobsiblecsalnthengol aities pihameaseiticaty soerriable acid

and al so the possiple salts thereof with,a
Opﬁ@ﬁ%@@gﬁ?@gﬁV?Wé e Ahesmasey cally qﬁcegggsbég pgpdrugs of these com-

gphgénat ively the pharmaceutically acceptabl e prodrugs
PO PHese com 15 pounds. 42. Use according to either

of Cains 33 and 34, in which the conpound is chosen

f r omot WRef &otordtingtg)eithier o Clgiere8alantad4yihaviich, the gompound is
whi ch the conmpound i s hose

) C n from f,(B - -
chogen frieg A @plAiRLgfithe AepRE) fermyRdl ol yhich:
2- hydr oxy-4= (3. A o difi| 1) - 4- oxobut anoi i d;
* 2o MEGR R P P ORSERL ) Skobitanoi ¢
acid; - R

2- hydr oxy- 3-net hyl - 4- (3", 4' -dijchl or ophenyl ) - 4- oxobut an
oic acid; -

2- hydr oxy- 3- phenyl - 4- (3", 4’ - digghl or ophenyl ) - 4- oxobut an
oic acid;, 25 -

2- hydr 0F)-represenys asagigel ghosanckomiBgRERY Pranchegkylgontaining
ol C ,aCl

iy 14 safoen gloms and opianal pyosfied shkenh sl cvloalky:

cyc%gf@riwla HeteBdoydlic daditaloanprgimaticatiand athatarasirg radical;
2- ch or (E4anE R4 togstopn 6Bk BAYS) NS IREBREMPPLbIEHend between
th@%&?&n%%nﬁ'é [k pedtivdll WeuRhgmEand R4- oxobut anoi

e R? represents hydrogen;

° R* is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R"?R'?) and -N(R™2)OR'%;

e« R™ and R'Y, which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alky!-
carbonyl, aryl or heteroaryl radical; or alternatively R and R'? may form,
together with the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic group containing a total of 5 to 10 atoms, among which 1, 2,
3 or 4 are chosen, independently of each other, from nitrogen, oxygen and sulfur,
the said heterocyclic radical also optionally comprising 1, 2, 3 or 4 double bonds
and optionally being substituted by one or more chemical groups, which may be



30 - 2-fluoro-4-(3",4"-dichlorophenyl) -4-oxobut anoi c
acid; -
WQ@ 2004060368 4- (3' , 4' -di fl uor ophenyl) - 4- oxobut anoPCT/aR20d3/014538
- 2-thionethyl -4-(3', 4" -di dhl orophenyl ) - 4- oxobut anoi ¢
acid; WD 2004/ 060368 PCT/ EP2003/ 014538 79 --
2-nmet hyl i dene-4-(3',4' -di chl orophenyl ) - 4- oxobut anoi c
acid; -
id?e'rﬂnbﬁmﬁ drﬂfe&@nt, éhoskrchroar npd:muyn hatbgenosorsralky, alikeay!, alkynyl,
- 2-benz

aa@xu, alkyl){ hio, aryl heA{erooelllrﬁhll'\gtre? cycPX rgdlcal XOCP Hlfl%orcixﬁethyl'
3- met hyln él)}%?’ahcf'soend'ﬁd% %&ﬁfﬁgge‘ﬁ{ | dndH- eﬁ%tﬂyla%‘i’kéhyﬁchﬂ(ynyl aryl,

s -%3-p ophenyl obut anoi ¢
h@féraam iRmRm ) or -N(R')OR'® radical; and

- benZyl -dlchlorophenyl) 4- oxobut anoi ¢ aci d;
5 - methyR" represents hydrogen;

.(RS) ! ﬁe%ﬁg "REY5Sssitle ghoribFiBhPARARE Bfibar 1soKRerd! BRI Eand the

p63§b1@ta@6ﬂ%hc4o@$s thfere@f;chl or ophenyl ) - 4- oxobut anoat e;
- 4-(3' -fluorophenyl) - 4-oxo- 2- buten0|c acid; 10 -
o (31 anatw9v5MaesO9%m§ss&pmw Seid: -

o n%llgf) QRQ?&ISM%S I?er@iﬂ; fRRIEL pﬁ§frﬁaceutlcally acceptable acid

tor o- eny 4- 0x0- 2- butenoi ¢ aci d

10 oOrf b%re@ebhﬁltemdtﬁelyﬁheobmhmoephemw acapptaldle prodrugsavichese com-
aci d

Wﬁhyl 4-(3',4' -dichl orophenyl) - 4- oxo- 2- but enoi ¢
acid; is -

3- phenyl 4-(3', 4" -dichl orophenyl) - 4- oxo- 2- but enoi ¢
aci a1, Use accord:ng to either of Claims 33 and 34, in which the compound is

cgygggg tYorn the ?amlly 18 IS Irggrrm)eral Ydrta O Ongurith enoi ¢
15 gcsd’d' nfwr%bre%egﬁs i didhieht pigedieny! ) - 4- oxo- 2- but enoi ¢

2- hydr oxy- 4- (3" - chl or ophenyl ) 12 oxo- 2- but enoi ¢ aci d;
2-hydroxy-4- (3" -fluorophenyl) -{4- oxo- 2- but enoi ¢ aci d;
20 -

2- hydroxy-4- (3", 4' -di chl or ophgilyl ) - 4- oxo- 2- but enoi ¢
aci d;

2- hy-dr;)x@ renresents Agiadicah FBRSRIM PN Ineat or Pray nehed alkyl containing

§ bstituted, alkenyl, alkynyl, cycloalkyl,
‘tgo'hdh Eg_céer?%n Soragd40ptlr(r)ga%>%§p en 1) - 4- o>2/o- 2- uyt eny

o s i e

o O e oS RS R B A B between

AR ARG s vl win

e  R?®represents hydrogen;

e R’ is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'2R'?) and -N(R'®)OR;

25 e R™ and R, which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alkyl-
carbonyl, aryl or heteroaryl radical;. or alternatively R'? and R'? may form,
together with the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic group containing a total of 5 to 10 atoms, among which 1, 2,
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Q.

or base, or alternatively the pharmaceutically

acceptabl e prodrugs of these com pounds. 30 43. Use
wae@aneissg to either of Cains 33 and 34, in WCT/RP100®014538

conpound is chosen fromthe famly (1h) of the

general formula (1), in which: Wrepresents the

di val ent radical: WD 2004/ 060368 PCT/ EP2003/ 014538 80

R15 R14 Rl, R2, R3, R4, Rl12, R12', R13 and Rl1l4 are

3%1'? ﬂﬁfei Aeserb MRS pchadntRbB eash ottesefrofr nitogenhowygen and sulfur,

alkylthio, alkenylthio, alkynylthio, arylthiq

tfwgaldd:atytqcuchﬁ raviiealrale PPiipnaYoFoBEEREcl Gyl Phitflouble bonds

- radical; 5 Wt LLestli ot t

ol BT oL 555 O R Eaf o, i may e

idetRicapendiffardnt] ehosen ibkyhydrorylr adlogen; atant alkgpaikesyl, alkynyl,
possi bl e geonetrical and/ or o&tghcal [

aloRyt ai&yltfg@s@ruybmt@mn%@ﬁ%o %aqi%%?%ﬁ f’riﬂbﬁgcgmeg{hvl;

sol vat es,1an r at f C w1l

t he®pos bl'g gg?dﬁeg ?'E)g?e@d?@ﬁ %%Hrq%?ak é’u%‘%”?bwnyl’ an
hatteRkRLNERER ') oprNRISPORBIradlicagrarat i vel y t he
pharmaceutical Iy acceptabl e prodrugs of tPese om

pounds. Ri% s obesar dearai msirexy!caiony 4 8lkenyloxyi afioiiony, aryloxy,

comppund i's_cl r ' . | i
cyeRBIw o fafiraa Ty R Brons e esent s the
di vainanalss alboedssibIRIgeonfificalRand/eprapsieat scanerariereof, and the

radical; R2 represent hydrogen, or forns a bond with
prsaible futemerie forateesedlydr ogen: R4 is chosen from

hydroxy] K ( Xy, aryl ox
YRR S0 ke SRR o1 Yo

whi Gihdnaiko hiee ipdesible shlt® tharedf witeret phameacguisafly acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-
pounds.

42. Use according to either of Claims 33 and 34, in which the compound is
chosen from the family (lg) of the general formula (1), in which the compound is
chosen from:

- 4-(4’-methylcyclohexyl)-4-oxobutanoic acid;

- 2-hydroxy—4-(3’,4’-diﬂuorophenyl)-4-oxobutanoic acid;

- 2-methoxy-4-(3',4'-difluorophenyl)-4-oxobutanoic acid;

- 2-hydroxy-3-methy|-4-(3’,4’-dichIorophenyl)-4-oxobutanoic acid;
- 2-hydroxy-3-phenyl-4-(3’,4’-dichIorophenyl)-4-oxobutanoic acid;
- 2-hydroxy-3-benzy|—4-(3’,4’-dichIorophen‘yl)-4-oxobutanoic acid;
- 2-methyl-4-(3’,4'-dichlorophenyl)-4-oxobutanoic acid,

- 2-methyl-4-(3’,4'-difluorophenyl)-4-oxobutanoic acidj

- 2-chloro-4-(3',4'-dichlorophenyl)-4-oxobutanoic acid;

- 2-chlord-4-(3’,4’-diﬂuorophenyl)-4-oxobutanoic acid;

- 2-fluoro-4-(3’,4'-dichlorophenyl)-4-oxobutanoic acid;

- 2-fluoro-4-(3',4'-difluorophenyl)-4-oxobutanoic acid;

- 2-thiomethyl-4-(3’,4’-dichIorophenyl)-4-oxobutanoic acid;
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R12 12' independently of each other, from hydrogen and

an al kyl, al kenyl, al kynyl, alkyl- 25 carbonyl, aryl
woroketwsoaryl radical; or alternatively R12 apdI/RER03/014538

may form together with tle nitrogen atomto which

they are attached, a nonocyclic or bicyclic

het erocyclic group containing a total of 5 to 10

atons, anong which 1, 2, 3 or 4 are chosen,

- ”deéﬁﬁé‘mv\ghdié/nélﬁ -(@aghdighloesp he‘nyd)m—oxbbmgemc aoigigen and
sul fur 2004/ 060368 PCT/ EP2003/ 014538 1 the said

- het eqhenlyl-4- (Badirdighlogaperypt4-exel PYtANeGAFYsi ng 1, 2,

3 b
- by or P SRS A oRbheBl LORptaBe g oSt 1 ut o
ia ?gnmglrglgip%pa (Q: ﬁi@blﬁl@toptﬁdﬁg@%oko%ﬁhymmw I Eal ogen
en a t
“arylp et Ga{ﬁly‘l’f “Sbebernaroraer gabieaRc. °d
; 0 en
al kylr';Lboeg\ 3? ag E 5‘?5"%”?9 %Q%Eéﬁ'tgﬁgig%'@g- N( RL2R12)
- ?r r ns Megigsg((r??&zmﬂﬂrw -4~ (S’Mﬁlclgprmﬂ'@myk) 41951@@@@!%0&’@?]
repre
-1 adi BV AR SR ISR R atale: " ©
_opti 0 bl
tgut %krfléaﬁh%ny?hereo? ﬂﬁﬁ%&lg;ﬁcbd;t egto;ld hsdrat es of

-t hesd- (Gombmmmnyb)ﬂﬁ-oabs‘aabuﬂeeomﬂbl e salts thereof

with a _pharnmaceutical ly acceptable acid b ,
-al tef’fr@t PU@ K %ﬂé?'éﬁ@éﬁf’&ggch aclcept gLI eazsod?lzgs

Of t Iﬁe@ {?4%@&%&3@5@!?4 -2 aesislt agid;o O ai m

he conpound |s chosen fromthe fanil y -
( | J ) 2ahethyd>4g(@‘1é1r-dlchl‘oas®m&ra/l)(4 pxorz-fbwﬁn@pp acighy

-+ oo SR B A2 i ERAABH R E8 cger
-R3 r ensiesiR/as(MdERARROphenyl)-4-oxo-2-butenoic acid;
- 3-benzyl-4-(3,4’-dichlorophenyl)-4-oxo-2-butenoic acid;
- 2 3-dimethyl-4-(3',4’-dichlorophenyl)-4-oxo-2-butenoic acid;
- 2-hyd roxy-4-(3’-chlorophenyl)-4-oxo-2-buteno‘ic acid;
- 2-hydroxy-4-(3’-fluorophenyl)-4-oxo-2-butenoic acid;
- 2-hydroxy-4-(3',4’-dichiorophenyl)-4-oxo-2-butenoic acid;
- 2-hydroxy-4-(3',4 -difluorophenyl)-4-oxo-2-butenoic acid; and
- 2-hydroxy—4-(3’-chloro-4’-methoxyphenyl)-4-oxo-2-butenoic acid; ,
and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;
the solvates and hydrates of these compounds;
and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

43. Use according to either of Claims 33 and 34, in which the compound is
chosen from the family (Ih) of the general formula (1), in which:

e W represents the divalent radical:
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R4 is chosen from hydroxyl and an al koxy radical; Rl14
represents hydrogen; and 25 R15 represents a
w@b@awbishs o radi cal ; and al so the possi bl e geoP€l/EPTaB/014538
and/ or optical isoners theseof, and the possible
tautoneric fornms thereof; the solvates and hydrates of
t hese conpounds; WO 2004/ 060368 PCT/ EP2003/ 014538 82
and al so the possible salts thereof with a
pharmaceutical ly acceptabl e agid or base, or
alternatively the pharmaceuti ¢ally acceptabl e prodrugs
of these com pounds. 5 46. according to Caim43,
in which the corrpound is chosgm from
utangj,c acid

% ?in2$ Pllfﬁ? t%LoT%Pp?@ﬁQlR 4 209 a6 slafingrahaveg and

{5 R s T SR Do e
cg 33(y(tl410 ﬁBfé?@ébyﬁHWﬂ ﬁélbﬁﬁcy&fz\{ﬂh@bddmfbd oxobut anoi c

2: phenyl t'hi o- 4- her%y oxobut anoi ¢ aci d
2- ca\rlthwayan‘esmﬂtlohltbaﬂwbﬁ@lﬂ/ Rﬂfﬂfb@oB a7 Ee%féﬁﬁnt hydrogen, then

scycl ohexyl th % 0 .anoi ¢ aci d;
Fg- Eén”?ltaﬁ?% %ﬁdtﬁtﬁ Cﬁg’? Hﬁp %a?%g’but anoi ¢ acid; 15
et hynd- ﬂb@ﬁhbtﬂi‘tbssitﬂe@muétﬂéaban@mmmaelsomers thereof, and the
et hyl 2- (4" -fl uorophenylthl 0) - 4- phenyl - 4- oxobut anoat e;

p@ﬁhgﬂl@ta(lﬂom§ﬁpé@f@i!ﬁ1w¢@,l 0) - 4- phenyl - 4- oxobut anoat e;

eth Hgﬁﬂw 4- oxobut anoat e;

eth %Sé@atﬁérﬂ%w&%@%ﬁ% ?%2 en dl-S 4- oxobut anoat e;

20  gighatbo 2hé PosBimhshld therept Mthreepplanﬁammﬂmaﬂmmaeptable acid
et hyl 2- cycl ohexyl thi o phenyl, oxobu

Céthﬂﬂezobéﬂﬁm&t‘i\(?ly tmepw@fmacguaszé i@ﬂﬂe prodirugs of these com-
@u%%gnylthl 0- 4- (4' - met hoxyphenyl ) - 4- oxobut anoi ¢ aci d;

f1 uorophenyl thio)-4-(4"'-nmethoxyphenyl) - 4- oxobuta
noi ¢ aci d;

44. Use according to Claim 43, in which the compound is chosen from the
family (li) of the general formula (1), in which:

e W represents the divalent radical:

R15

=

R
. =% represents an aryl radical;

«  R2represent hydrogen, or forms a bond with R'*;

e R represents hydrogen; ,

e R is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'?R'?) and -N(R'?)OR'®;

e R'™ and R", which may be identical or different, are chosen,
independently of each other, from hydrogen and an alkyl, alkenyl, alkynyl, alkyl-
carbonyl, aryl or heteroaryl radical; or alternatively R'* and R'? may form,
to'gether With the nitrogen atom to which they are attached, a monocyclic or
bicyclic heterocyclic‘group containing a total of 5 to 10 atoms, among which 1, 2,
3 or 4 are chosen, independently of each other, from n'itrogen, oxygen and sulfur,
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2-(4' -chl orophenyl t hi 0) - 4- (4- net hoxyphenyl ) - 4- oxobut an

WO 2@4M60368 PCT/EP2003/014538
2-(4' - met hyl phenyl t hi 0) - 4- 84" - net hoxyphenyl ) - 4- oxobut a
noi ¢ aci d;
2- (4" - met hoxyphenyl t hi 0) - 4- (4' - met hoxyphenyl ) - 4- oxobut
anoi ¢ aci d;

tie 6AinaeBIdYClib iradied- 410 optibhaliy ptrepyisng4t,akcbor dndduble bonds

aci d;

apdcgptiomali peing substituted Ry ABRYBHBALA Fhomisahgie W, ihich may be

i . i I, alkenyl, alkynyl,

s o Biffesent. eesen.rRm bysro fralogen atom, allyl, alkenyl, alkyny

amg,eau«ynﬂﬁbpaﬂﬁ,(r@temm;bgnmwc)ie 4adicabandhtiuorervpthyl;

WO 2004 q90_368 PCT/ EPZOOS/ 014538 %C?S I K | |

2. (4 -f RiorigpRaesan frog) -tydrager nang heiprl) atkenvbpalikypyl aryl,
' hdar12012Y ar -N(RDYOR radical: ,

h%l-t‘%rggwé’h'll\gﬁopllqwe 39Ir)NqR ()AfQBchﬁag}cgg)’henyl ) - 4- oxobut anoi c

acid; R represents hydrogen, or forms a bond with R?; and

2-(4" - rretJ;yI phenyl t hi 0) - 4- (4' - chl or ophenyl ) - 4- oxobut an

0i ¢ eaci d§'° represents an arylthio radical;

ﬁ;)i(‘i'a'nggs%g%épﬂgwélé Neohmdtiitdi afdlo? SHRIREMEohidrsomeRstfaand the

p%sg%'le papbindyib tiking therddr: - chl or ophenyl ) - 4- oxobut anoi ¢

acid; and al so the possible %eomstri cal and/or optical

i sorfee solvatesand hydi@iesef these SOBIROUNEIS: oneri ¢ f or s

thereof . SSSUtRANY AéBEStable acid
and Acgspiie s SaBEfherbpf B, Bpaiatsiceny eeces
dihisznoe altearltivelyabegiitabiageatcally dccaptalleswpdurgs of these com-
alternatively the pharmaceutically acceptabl e prodrugs
psundiese com pounds. 47. Use according to either of

Clainms 33 and 34, in which the conmpound is chosen

from is - 4-(3',4'-dichlorophenyl)-4-oxobutanoic

aci a45, UsetatSdroitig wi Claior &4phianyhich 4hexasimpeurs] i elkosen from the
- methyl 4-(3',4' -dichl orophenyl)-4-oxobutanoate; -
f@P@Ei)/-(b)Y‘PIWIecSaP-eﬁal(fgrmElﬁI (br E]oWE?{FI'y“r ) - 4- oxobut anoi ¢_aci d;

- B9 - SuegruendetivAlbHprapbany! ) - 4- oxobut anoi c

(RS) L 2. hydr oxy-4- (3' -ni trophemy?) - 4- oxobut anoi ¢ aci d;

(RS) - 2- hydroxy-4-(3',4" -di cWhenyl ) - 4- oxobut anoi ¢
acid; - R

S) - 2-hydyoxy-4-(3',4"'-di chl.orophenyl) - 4- oxobut anoi c
éci) o _y rrep)ﬁesers’ts a phenyl rachaI; P yh

g?l) de hy,gs Péﬁfég'ér{tg'hyélrdg@n‘fhl or ophenyl ) - 4- oxobut anoi ¢
e R?®represents hydrogen;
. R* is chosen from hydroxyl and an alkoxy radical;
e R represents hydrogen; and
e R represents a phenylthio radical;
and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;

the solvates and hydrates of these compounds;
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- et hyl
(RS) - 2- hydroxy-4-(3', 4" -di chl orophenyl ) - 4- oxobut anoat e

WO 2002660368 PCT/EP2003/014538

(RS) - 2- hydr oxy-4- (3", 4' -di 8kuor ophenyl ) - 4- oxobut anoi c
acid; -

(R S)-2-methoxy-4- (3", 4" -difluorophenyl)-4-oxobutanoic
aci d;

( R Sén@-aﬂo%t IHRPohilI8 satks titkirebt with phemeinackuticalyaacriitable acid
of B&e maltarpetively 3he pharmaseican asgepiable REmugn gf dhese com-

aci
p?‘#f“g% 3-net hyl - 4- (3", 4' - di chl or ophenyl ) - 4- oxobut anoi ¢
acid;, 30 -

2- h¥§r 858 a%c@f%:! ﬁ%ko é’re(n% 434 in redH trecssrapylnd # chadentfeom:
oi c aci ly

-4- (3", erénzyﬁh@ph(phyhy Lopbwianaifor@daci d; WO

2004/ 060368 PCT/ P2 03/ 0145

(RS) - 2-¢hPddsmetpgphgnyl 'QA:{)h%BPSBHIe‘}]QIX?bﬂta&&a?'ah0| c
acid; - ; -4-oxobutanoic acid;

(RS) - 2- matzhge' cglorophenygthlol4 %‘%‘f or ophenyl) - 4- oxobut an
oi ¢ acid; 2-@'- fluorophenylthlo) 4-phenyl -4-oxobutanoic acid;

R.S) - 3- phenyl - 4- (3’ di chl oro oxgobut a 0|c
gm d) - Pr@tﬁ%methoxyphenylthlo) zl—phé)ny?gr Qobutanmc aci

(RS) 2- benzyl stiithib-ubriehy Al XoBARFRIE Aeity; 0xobut anoate;

(RS) 2- Dh@dérbfbx&r%eﬂﬁ/lthw sipnengphexpbiitahoixabids anoi ¢
aci d

(RS) - 2- beI&WGMhe{WIthw-4mh@hvb4-@pmbﬁ§ﬂnplc43@%but anoi ¢
i d; ph but
bR T T e T T

id; t
gg: d; 1b (etﬁ%;é‘lz éﬁ?@l{h%ﬁl rop e%i?&b%%%tgubﬁpgkgl c
acid; e (diyld-(B-fluorsphemythip)h-phend-42oxnhisaneaieaci d;
(E) - 2- net 1gHYIL-(4-chiprophemyiiiheRgnY - 4ro¥BUBBa%ino ¢

aci d; i
3- et hyf - 2108 2 THR PR RL P Y BB anor ¢
acid; -, eth%l 2- 514’ methoxyphenylthlo) -4~ phenyl -4-oxobutanoate;

3- benzyl | or op K - 0X0- 2- but enoi ¢
acid; &5 ethyl 2- -(2- naphthylthlo 4 -p enyl 4 oxobutanoate;

()2 M G 2o Bon SRR -2 8 itdricb MO ©

z([:zl) :2' h_¥dré’tﬁ%j’l’é—b@ﬁzylfﬂl&giﬁmmmxo‘h@%ﬁbaﬂebUt enoi ¢
é EI) OI2 I_ﬁydr@%heﬂylﬂzﬁb-cbm onethbrypHenyl)-brsobutanoinasig;
(E) - 2- hydr44 -fuqraphanylifio) -6 paiseyyyhenydkd-oxohytaneis acid
((ZE;:IC {2 dhydf% 441 gplc(vglphgnyl op'ﬂ -4- 4’ etho*y)ohenglx o4 %xo%l%tgra%llc acid,
C _aci d; 420p: ;S4’Uﬁb‘ff§}lphenylthlo) -4- (4’ methoxyphenyl) 4-oxobutan0|c acid;

(E)-2- hydro di chl orop ¥ - 4- 0x0- 2- but
and e 2¢4h|yiethoxyphenylth|o) -4~ 4’ -me hoxyphenyl) -4- oxobutanoxc acid,

te;

t(? 2 hy'drox(% napgh’thylthlo)(]l'4‘:(2J G PhEhy 4285 it aHGIE Hek;
) 2-cyclohexylth|o-4-(4’-methoxyphenyl)-4-oxobutanoic acid;
e 2-benzylthio-4-(4-methoxyphenyl)-4-oxobutanoic acid;

. 2-phenylthio-4—(4’-chlorophenyl)-4-oxobutanoic acid;
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and al so the possi ble geonetrical and/or optical
i soners thereof, and the possible tautoneric forns

wo b@eneaf3ss t he sol vates and hydrates of these cPOpEPIGF()14538

25 and al so the possible s@ts thereof with a
pharmaceutically acceptable acid or base, or
alternatively the pharmaceutically acceptabl e prodrugs
of these com pounds. 48. Use according to Caim 33,

in whi FION: =4-gRoleutahoic acid;
f or mul gh(?_h(ﬂ ﬂmgggg gg%);g aF’C'I';)E 2?014538 85 49

Use acaor di-(dgchloraphesnyl)3B( @fcrﬂnraphemyi )-4iaxaknilRPie Reid;

d bel t t f ] f.th
comeu b et bl Y 58RO
def i ned ag nbc.:ﬁ >)fp‘ﬁ ﬁl‘ﬁB 3% gﬁl% rﬁf?d4 -2xBBlandic acid;

chosen % |ca opt | ubstituted

i n posid i oro8napityhiof-4wit- bh@mopahé%l) 4>+oxabktmplc acid;
radi cal, preferably nethyl or methox a]nd a e%ﬁ o¥ d ih
radraod|als<aﬁhea10§§lb@N@Oﬁ&%@ﬁ?@l%ﬂ ebﬁﬁ'f;@c'ép%ﬁ/ prect, and the

. and the possible tautoneric
pP%?'h\Eea‘?Hgﬁﬂgﬁé ?thgethe sol vates and hydrates of these
CcoNnpIssivatesthaahyiratdseoffthese bbmp@@lhtjs thereof with a
phar maceuti cal ly ,

I
P A saisa 4 pokeb i e iseresufth ¢ BaaBacasialy agpepievle acid
B o e o P ag P e o com:
poantby (lib) of the general fornula (11) in which:
R5, R6, R7 and R8, which may be identical or

di fferent, are chosen, independently of each other,

fromh 9&%’ ha Him39idndos4,ai wisich ahd cempound is
trifl ug}r%(%3 r?IﬂPaglégg]%p Oggﬂt he radicals R6 and R7 g

oﬂbsemimm;l bly form ng, together with the. carbon atons
opt ot Ay EasBp Fef b RCBHAGITHERE Gr oups, wi on
may - Q@ﬁ% deRifueRbpHinyid-bréemanorhasién from a hat ogen
- methyl 4-(3',4’-dichlorophenyl)-4-oxobutanoate;
- (R, S)-2-hydroxy-4-(3’-chlorophenyl)-4-oxobutanoic acid;
- (R,S)-2-hydroxy-4-(3'-fluorophenyl)-4-oxobutanoic acid;
- (R,S)-2-hydroxy-4-(3'-nitrophenyl)-4-oxobutanoic acid;
- (R,8)-2-hydroxy-4-(3’,4'-dichlorophenyl)-4- oxobutanoic acid;
-(S5)- S)-2-hydroxy-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
-(R )-2-hydroxy-4-(3’,4’-dichlorophenyl)-4-oxobutanoic acid;
- methyl (R,S)-2-hydroxy-4-(3,4’-dichlorophenyl)-4-oxobutanoate;
- (R,S)-2-hydroxy-4-(3’,4’-diﬂuorophenyl)-4-oxobutanoic acid;
- (R,S)-2—methoxy-4-(3’,4’-diﬂuorophenyl)—4-oxobutanoic acid;
- (R,S)-z-methoxy—4-(3’,4’-dichIorophenyl)-4-oxobutanoic acid;
- (H,S)-2—methyl—4-(3’,4’-dichIorophenyl)-4-ox9butanoic acid;
- (R,S)-S-methyl-4-(3’,4’-dich|orophenyl)—4-oxobutanoic acid;
- 2-hydroxy-3-benzyl -4-(3 ,4'-dichlorophenyl)-4-oxobutanoic acid;
- (H’,S)-Q-methyl-4-(3’,4’-diﬂuorophenyl)-4-oxobutanoic acid;



trifluoronmethyl, nitro or al koxy radical; and R9 and

R10 are as defined above; 25 and al so the possible
w@eaaptissgal and/ or optical isonmers thereof, aPOI/ERE03/014538

possi bl e tautoneric forns #ereof; the solvates and

hydrates of these conpounds; and al so the possible

salts thereof with a pharmaceutically acceptable acid

or base, or alternatively the pharmaceutically

acce Zecrﬂbﬁﬁﬂ gs4'adichibEshen 48@0 andie.a
2004% 368 PCT/ P2003/014 38 o w adg?ordj ng

t o -offe SH2- mle@wﬁieﬁg""r @B4- d@hgﬁap%@wl) fi- %H’i%i‘it@'i%%ag m

pounaﬂéi; ‘Eﬁ%@n t ha{&ﬁldréaﬁ?t i azo?{o'bg 'ﬁ%g%lzdenesul f

anﬁrﬂéﬂqyl (f? .‘5‘)(?3 benzyl-4- h3’ A dlchlorophenyl) -4-oxobutanoate;
no- ni trophenyl)
phenyl ) y?) 2 OXObYl 4 benzenesul f on

ami d&7, S)2-phan e (3/4: d|chlorophen noic acid;

N[44y %é@fgkg[ s %tgﬁfgﬁ piferk ??ﬁ@??‘f""é §P?E"eﬂ§en'e

SU| f @am (8'e4'-dichlorophenyl)-4- oxo -2-butenoic acid;
h azol - 2dyl ] benzenesul f

h [ 4-
S ETE AR RIS
[ 4 { Feyuh g RRGBHhAAT-425l: S odicrinagaesul fon-  am de;
N-[4(&)24#(Bud1lorcﬂvhlenym4uma)ﬁﬂluwn©lhe&wd)th| azol -2-yi]-4

- met b
4- rre(%)yﬂ?(:gl-z'ﬁ'grgg ﬁ?ﬂmﬁﬁ*ﬁﬁﬁ‘%éﬁd '2-yl ] benzenesul fo

nam )
thyl-4-(3',4'-dichlorophenyl)-4-oxo-2-butenoic acid;
9@0 ﬂ\—ﬁ? yké( I'uor o- 5- tprl P,aororret hyl phenyl)th| azol

- 2 ye}menwne(sum mnhlomphjmyl)aﬁ@xo -2-butenoic acid;

hi a2 GrasyFand siieb oA gko ShHRIBE A, o™t
IOOSS'(?J 8. rg)%%saﬁhl (@athigrphenynat-brel-hsensicsadidier eof

and possi bl e tautoneric forns thereof; the

sol v4ER8-hyioxyydr(3t-Borophenid-aendhiuieraic acid;
- (B)-2-hydroxy-4-(4’-chlorophenyl)-4-0xo-2- butenoic acid;
-(

- (E)-2-hydroxy-4-(3',4’- dichlorophenyl)-4-oxo-2-butenoic acid;

- (E)-2-hydroxy-4-(3’,4’-d|ﬂuorophenyl)-4-oxo-2-butenolc acid;

- methyl (E)-2—hydroxy-4-(3’,4’-dichIorophenyl)-4-oxo-2-butenoate; and

- ethyl (E)-2-hydroxy-4-(3’,4’-dichlorophenyl)-4-oxo-2—butenoate;

and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;

the solvates and hydrates of these compounds;

and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

48. Use according to Claim 33, in which the compound belongs to the gen-

eral formuia (lI).
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and al so the possible salts thereof with a
phar maceutically acceptable acid or base, or

wa@bkdaognomts vel y t he pharmaceutical ly accept abl eP@r/@apzonsye14538
of these com pounds. 25 535 Use of a compound as
defined in any one of Cains 33 to 51, for the
preparation of a nmedicanent for the prevention and/or
treatment of diabetes, its conplications and/or its

rel a8 eds@atboldntd &SCldin 33 er easihngo! inewhichtire coimpound belongs
i sl ets of Lan%erhans cells and reducing the risk of

tohinedgmily 48a) of themeswralHosoulas(Ih &t Whighuf act uri ng a

medi cangat_§ t heghe treat.nent [or prevention of

di abet eS,; E‘t:§7c%}Fgﬂ a4 iaSr?%%'g%Q/agaggt s rel ated

pat hol ogé 8 PCT/ EP2003/ 014538 87
pol og %re@&n%@#&%

i ncreasing the nu i slets of Langerhans cells,

i n whi cR'%is dresen foore acphenylsadidaboptinealiybsupstduied) ingrosition 3
, as, defined i i O ai - -
o 3t 5 B0 50 ot Pl i 81,
nggﬁ%?[%y&e@se, and the nol ecul es responding
posi

Ively to the said tests are then conditioned in
t heahdrasofthe posaibléd geacwiticalaand/omppdcali isamers thereof, and the

optionally with addition of a pharmaceutically
PQ@%‘E}?("&HT%"G"F?H"@}S P"%fghi cle. 54. Process for
SCr geNid0aed HHAN RafcdBIAHBSS coMpoantisvi ty in the
preven- tion or treatnent of diabetes, its

conghil casa tthsﬁ passibter Salt?theée@ft with gaphamaaesdically acggptable acid
' ' LsLets of | ]
S5 B RS BRI 1513 s com

pggplg‘g'dat es not corresponding to formula (1) or (Il) as

ned in one of Cains 33 to 51, in which process
t he candi date conpounds are subjected to an in vitro

t ho 5% st aaeLb e RHalY P Sy AR W] §RFeopOund belongs
16 &% tdnsilyS@ibg of @b general formula (I1) in which:

e RS R® R’ and R® which may be identical or different, are chosen,
independently of each other, from hydrogen, a halogen atom, a nitro radical.and a
trifluoromethyl radical;
the radicals R® and R also possibly forming, together with the carbon atoms 10
which they are attached, a benzene ring, optionally substituted by one or more
groups, which may be identical or different, chosen from a halogen atom and a
trifluoromethyi, nitro or alkoxy radical; and

e R°%and R"are as defined above;

and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;

the solvates and hydrates of these compounds;

and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.
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51. Use according to one of Claims 33, 48, 49 and 50, in which the com-
pound is chosen from the list consisting of:
- 4-methoxy-N-(4-naphthalen-2-ylthiazol-z-yl)benzenesuIfonamide;
- 4-amino-N-[4-(3-nitrophenyi)thiaiol-2-yl]benzenesulfonamide;
- 4-methyl-N-[4-(3-nitrophenyl)thiazol-z-yl]benzenesulfonamide;
- 3,4-dimethoxy-N-[4-(3—nitrophenyl)thiazoI-2-yl]benzenesulfonamide;
- 4-methoXy-N-[4-(3-nitrophenyl)thiazol-2-yl]benzenesuIfonamide;
- 2-naphthalenesulfonic acid [4-(3-nitrophenyl)thiazol-2-yllbenzenesulfon-
amide;‘ ,
. N-[4-(2-ﬂuoro-5-trif|uoromethylphenyl)thiazoI-2-y!]-4-methylbenzénesuIfon-
amide;
- N-[4-(3-f|uoro-5-trifluoromethylphenyl)thiazol-2-yl]-4-methylbenzenesulfon-
amide;
- 4-methyI-N-[4-(4-nitrophenyl)thiazoI-2-yl]benzenesulfonamide;
- 4-amino-N-[4-(2-ﬂuoro-5-triﬂuoromethylphenyl)thiazol-2-yl]benzenesulfon-
amide; and
- 3,4-dimethoxy—N-[4-(2-ﬂuoro-5-trifluoromethylphenyl)thiazol-2—yl]benzene-
sulfenamide;
and also the possible geometrical and/or optical isomers thereof, and the
possible tautomeric forms thereof;
the solvates and hydrates of these compounds;
and also the possible salts thereof with a pharmaceutically acceptable acid
or base, or alternatively the pharmaceutically acceptable prodrugs of these com-

pounds.

52. Use of a compound as defined in any one of Claims 33 to 51, for the
preparation of a medicament for the prevention and/or treatment of diabetes, its
complications and/or its related pathologies, by increasing the number of islets of
Langerhans cells and reducing the risk of hypoglycaemia.

53. Process for manufacturing a medicament for the the treatment and/or

prevention of diabetes, its complications and/or its related pathologies, by
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increasing the number of islets of Langerhans cells, in which at least one com-
pound of the formula (1) or (1l) as defined in one of Claims 1 to 34 is subjected to
an in vitro test of inhibition of kynurenine 3-hydroxylase, and the molecules
responding positively to the said tests are then conditioned in the form of a phar-
maceutical composition, optionally with addition of a pharmaceutically acceptable

filler or vehicle.

54. Process for screening candidate compounds for activity in the preven-
tion or treatmént of diabetes, its complications and/or its related pathologies, by
incréasing the number of islets of Langerhans cells by inhibiting kynurenine 3- .
hydroxylase, the said candidates not corresponding to formula (1) or (Il) as
defined in one of Claims 33 to 51, in which process the candidate compounds are
subjected to an in vitro test of inhibition of kynurenine 3-hydroxylase, and the
candidate that has responded positively to this test is selected.



