10

15

20

25

30

WD 2004/ 060369 PCT/ EP2003/ 014539 1 KYNURENI NE
3- HYDROXYLASE | NHI Bl TORS FOR THE TREATMENT OF DI ABETES

W@ 200heeEsesent i nvention relates to conpounds PE1/RP2003/014539

inhibitory activity on kynureni ne 3-hydroxyl ase and

in particular to their use as pharmaceutical prod-

ucts for the prevention and treatnent of diabetes and
rel ated pathol ogi es. Diabetes nellitus represents a

v EYNURBBING D¢YDROXILAGE CLHIBITORISSECR ¥E TREATNENTHON DAABETES
certain nunber of characteristics in common: elevation
of glycaema and increased long-termrisk of
devel opi ng cardi ovascul ar conplications. In 1985,
according to the criteria of the WHO, two nmmj or types
of diabetes are distinguished: insulin-dependent

di abet dhe( pBent ihieption me@tesdo cohmpowmdsf wih dnhibitoryf activity on

i mTunoI. og'bchaylgbg{} norren ; an'qi&ﬂ ni-tieﬂégl&lugﬁd pnd(reqneipﬁil?gal prod-
f’s for s ﬁré{}eﬁ‘ﬁ%%ﬁd trézﬁﬁiéﬁ%f diab¥tdsMnd Fél’él%@' ﬂaﬁhologles

ganlzat 1985 The di abetes Is sa
i nsulin- dependent |f its synptoms (thlrst polyurla

conm, .C.- sociated., w and . .

ot osi Didoaied HRMARCplesdis & VP ltBRIShLTRE Splpsot diseases
N Havidd& cembliynehbees: cHarhderidiicEinsedmmbnt Bevam)@bf blycaemia
of other cases, even if 20 persistence of the

lapgdnerepsad rl@rsg tRegvidierh develenieg sardipwascular complications.

- adm i 54 RO NaolaoH Wl i dOpEeiG, SRSHERE P pes o

dfditde® b @sﬁmghlm | ins@liredependéait- u:abaiesn(lmﬂqem\dm involves
di abetes currently affects 110 mllion people

m | maniRstation <of inBuRologisal PRENaaenaf aaécnewwn dependent
eé &NLﬁDE%@Eﬁ?&erb&ﬁ%v%ﬁ@ly”MéWﬁrés'“t?ﬁg 1eaH\6 't{/p@% diabetes,

Intain’ng a su
lrecpeotleelys(wmti Healtldlmzyammatlbat \N@@‘S)t ffee dla@ates is said to be

T A VE RN T e p—
st S, SO AL o i o

thess peaTh/ [stagdsoroff Het elisdagperin theyanajority iof diheibecases, even if

nsol i etes,. Vol. 38 (1989), .550-557). . . N
BerS9007 i e hyReidlycaruiay Secanbarhs OepessiBle fépaministration
PSRN etHeOd.gbéfe%%s c%ﬁéiHéké&'h@%ohCIn&hﬁ\ dé’@é’rﬂié?ﬁ%@ltls(?feated in
post prandi al hyperglycaem a (Pol onsky et , N Engl
genptal usingsaral @m@@apetha@entsgwonﬁnswwwmqm diakletes currently

%gepgpgﬁg Iggggggbﬁe worldwide! Fhis ﬁ/ur}%)er &OOA\'A/ISO ﬁg%lgn 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 involved in energy metabolism. In particular, the liver and the pancreas
are the main participants. Specifically, it has been clearly demonstrated that
excessive production of glucose by the liver is responsible for fasted hyper-
glycaemia in diabetics (Consoli et al., Diabetes, Vol. 38 (1989), 550-557). Simi-
larly, a decrease in the insulin-secretion responee to glucose contributes to the
development of postprandial hyperglycaemia (Polonsky et al., N. Engl. J. Med.,
318 (1988), 1231-39). Although many oral antidiabetic agents are currently
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2 avail abl e, none of them makes it possible to achieve
normal i sation of the glycaem a control paraneters.

wdb@4dembet i c conplications associated with  PCI/EP2003/014539

hyper gl ycaem a i nevitably appear. The main weak point
of these nedicanents is that they address only one
defect at atime, either insulin resistance 5

SBUSBE, RGOy Mgl I PePGRl % AdTSte hormatisation of the
?b@@’ﬁmfo‘bntr@mﬁarﬁﬁwété}%mTt@é’edlﬁﬁé\hd“%m;ﬂlc*élnén@dyﬁo%‘f‘ated with

ects Sul fonyl ureas in Eartl cul ar present a naj or
r i m@rslvcm@giwaewaapmrc he mataweak peint of dhelkes e@aucamems

o RS ALy ok R U L, R syl esstance

c((blmaecltdlmndlohes loe mgwarﬂeéQCOnSm]sﬂlmm?dcramd (SMYSlureas, glinides,
ri sks of assomloit ed hypogl ycaem a woul d

c%tﬁ tll%%'%e IOy nERIREN "tﬁ"'@a aMe ofigA-nagligide adverse effects.
t f

Tﬂ'ﬁlgl?é ev%ﬁ?i %b%?n%%rd SSOCI a eﬂ%éb't isg\sggg't' @Wc%s%@'a’ which
valﬂmands &pﬂtdherdcsa@;eeofomesbenampamemsrbbl @c&hpmwsly defined and
woul dI %1% {lfg:ﬂ t to diabeti

AT Srhbeliedp oabant SHDUlEnenks Caresationaetise dwo defects
frﬂéHﬁ&%oOQbé\/éTﬁﬁtﬁBQ{ HéksPEH AYedtiated %b@g&%@ﬂ?mﬁ tSAtitute a

of tryptophan. Tryptophan 1s an am
|fundamen’@ht breakthyeugbl in nt@ecareiattmydt atfe type al:loldmbatﬁsasand its

f’%oml%%ﬁ{%%g eRBEe%%%ﬁ (qf '%sgggﬁéegb)carg@vgfgj ar nsk which

Q@ﬁﬁés@htsmﬁ@bﬂihéiﬁiajdﬂbdﬁh[ﬂc&wh% SRbing élﬁﬁgé df @npBRant benefit to
production of NAD+. = Sonme of the internediate

iakglisipatiesthave al so been described as possibly
bei ng involved in glycaem a control (Connick J.* and
St one, Medical hypothesis, 18 (1985), 371-376) and in

parti cin tie preseng inveation) tﬁéﬁlnfléﬁto?@fﬁmgédldﬁga tn'i‘té’tabollc pathway,
productl on of glucose by the liver ("Effect of

AR whan"wqhﬁgﬁ At iagiephars biypiephanGis ranramiaei agid whose

s','lé\iorﬁ\le’:k?ﬁ%w HtrSﬁIR@Scarb%ﬁg? at%nﬂ'{eqréb% fh% quv(;ﬂously been
IDeprd ('[sad:laklsJIB éer/SMang 3Hama., Mei%itgﬂrﬂes.nd6 (1964) 226-229).

Eﬁ'g st a, I%x 178 (1985), 275~ t)
%@Q?@GH% Yip Kybisierite (eads ;B%tthWOQH@ ion of NAD+.
tJomé Qﬁnﬁa :hfe?ﬁifécdﬁ;cﬁyrﬂléfa%'h%%l Iﬁgxs*% Afe/d%s ?%g}%gyggepossmly

concentration o ese neta I'S con
bieirgeingolvedzn ighscackyia woalroh¢Chrtighdd oaryd &ene Medical hypothesis,

%‘H 9%%5”3??32%? é(rYé] in ep%rln cular in the mechanisms for controlling the
production of glucose by the liver (“Effect of tryptophan and its metabolites on
GNG in mammalian tissues”, Pogson et al., 1975) and/or in insulin secretion
and synthesis (Noto Y. and Okamoto, Acta Diabet. Lat., 15 (1978), 273-282;
Rogers and Evangelista, Proc. Soc. Exp., 178 (1985), 275-278). Among the
active metabolites of this pathway are tryptophan itself, kynurenine and
kynurenic acid. The concentration of these metabolites is controlled by three
enzymes: kynurenine 3-hydroxylase, kynureninase and kynurenine
aminotransferase. Kynurenine aminotransferase has also been suspected of
being involved in the hypertension physiopathology of SHR rats (Spontaneously
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am not ransferase. Kynurenine am notransferase has al so
been suspected of being involved in the hypertension

w@byogioepad hol ogy of SHR rats (Spontaneously WPCT/EP2003/014539

2004/ 060369 PCT/ EP2003/ 014539 3 Hypertensive Rat;

Kwok et a/., JBC, 35779-35782, Septenber 2002) which

are otherwise insulin-resistant. Despite that, the

joint action of these netabolites on gl ucose

(Hyprtenisive Bgt; tveoK evalk, B, 8577H8EV82, SemieatbeJrQOOQ) which are

@?ﬁ%w?s}re {nts%p r%égqsé‘%&ﬁecﬁpnpq éwaﬁjggd%ﬁ gti(%{{ % ﬁ’uese mepa%olltes on
%@u@&b@tmheenéms? tﬁ@rw?foéna RSiRsOf @Q@Hehbﬁsn régfonse to glucose

restore a p ySI1 0l 0gl Ca response to gl ucose,
dasr ool deeof demenplatede it itbe haiaroads Immcwlar,aﬂdhas not been

S P L b e g
8sSEHge gulht%sbnméls"eoﬁafdrﬁtdf QRe dedRFbatid hbﬁ%bnés Vird@lin and
rise to any risk of gereﬂgﬁlcaema 10 1t is well

@heragopdin aninpls pen abedie Reinjactionmef wntezatoein, which
Wﬁug ﬁ@%g@bgﬁ%%ﬁﬂﬁg ﬁgﬁ#éptr@ Ol)r(\glg'l'ir{‘géé Ehc‘in %%'féjct Whout giving

mg@rtgm@tmtafmpa?@oaémia,espect ively, on the nervous
system These effects are linked to their capacity to
nodul ate gl utamate receptors 15 and/or nicotinic

recept qf is (/%P‘Hg%&ﬁbé% Iﬁn%apﬁhlﬁ G "’lﬁ%‘acgnam] Fr’r‘fé'ia@@lﬁei of the

(2002), and ngton ture Reviews
(k¥AA@nined PatHwAY) suﬁ:’heaqoqwaemme awid aptyamegréc raexrbraorbras neuro-

in the ancrgas is described in r ar&
tt%Pragei”Fﬁ/GP TR PPIE MR B oA P A It g Pepvious system.
\?e%ggcét eére‘e‘hnked]t Bielr- ¢ %ﬁk to %ﬁéddlét%gg)utamate receptors
bee

but 1t as not denonstrat
tdmelécﬂ rﬂOotmlmr@umtcHsr(ScbwamzsRamd Celiicciardied. , APEHZ03 (2002), 1-

oS A T aten Rarf Raisns o o2y bRaE  ritbresence of
ylﬂanfértésf%é ptofy/ ﬁmthé”ba%?ee{?i%edé&crmirplﬂ@e tfior art, as is their

nstrate, surprisingly, that nodul ati on of
nm\;qjverpeahmnmmti@h@ﬁmpnmseqzryzﬁgn e(Weayepﬁ tetedl., vt &iol. Chem.,

% ﬁﬁ% ?@df%%‘{g Igftaﬁgs aﬁé bﬁ%glr phh{)olr\tsgr%geqo fihat these )

IN@aRiafy esddpitrsaiitd confralle@py teé keh@epinemdtaRitesin this organ.
particul ar non-insulin-dependent diabetes and its

conplications. One of the objectives of the present

I nvent ol CASARIENANCER WS At of meeting the objectives of the

present invention has made it possible to demonstrate, surprisingly, that the
modulation of tryptophan metabolism in the kynurenine pathway via the hepatic,
pancreatic and cardiac inhibition of kynurenine 3-hydroxylase plays an
important role in the prevention and treatment of diabetic diseases, in particular
non-insulin-dependent diabetes and its complications.

One of the objectives of the present invention consequently consists in
providing novel therapeutic means which have curative and/or preventive
activity on diabetes and associated pathologies and which are free of the risk of
hypoglycaemia.
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provi di ng novel therapeutic neans whi ch have curative
and/ or preventive 30 activity on diabetes and

was@aossted pat hol ogi es and which are free of PEEEP208K014539

of hypogl ycaenm a. WD 2004/9060369 PCT/ EP2003/ 014539 4

The present invention also proposes, as another

obj ective, a process for the treatnent of diabetes

t hat t ffe d

especi al h@sﬁg‘gﬁ'_\?‘@é’ﬁ? Qs?ﬁ%gog’%epr og ﬁ\%:t% a process

tfbeﬂmoteemf hm%nmﬁl mﬂabdwsmatdmmitmnt) pgssibieatota\wu ﬂfjé sidbieffects and
e 0 at hol ogy i.s t described or, suggested in 5

Grﬁféeﬁﬁ"x YRQQlyCaSmiRs ﬂt%ﬁﬁ PEQRESS Hs'een'%aﬁwt&r geans whose

kREYRariSACof ter s A IR

i SARRBR By 5 6l BRooR)dls o edZbad Bl suggested

3béaypdooast: | ase and which are useful in the treatnent

of neurodegenerative diseases, 10 including di seases

of the central nervous system sclerosis and gl aucona-

rel at egealicanpatdiain SeAILARTIROMCRARS fob HARTHS 10045 896

havi ng anal gesic and anti -i nfl ammat ropertl es.
Hﬁ@l Y8323 1240 nifich d@vaiinhibitory a¢trwtgfom’é@t kyrngehnae 3-hydroxy-

LSS0, s e, YREFERE Ry M FiSGstrape asenses

umthuemngl diseasek \ofuthentcérstral- hyEbaE Y8 BIempP | st¥srosi and glaucoma-
nportant role in the prevention and treatnent of

dPIatRd ralingpais &4chi gprppeundauware aseadnknpwa-aspavidgmanalgesic
%nﬂbﬁ'ﬁﬁﬁﬂgﬁ{?ﬁa })ﬁp@gmé cations. It has thus been

I scovere GUNG5 with inhi bi tory activity on

kynur efTheereselyaly canyduated avith tet aive of mnédtgotRy ebjectves of the
and treat ment F‘f di abetes 20 and rel ated pathol ogi es.

Gt IpyenuQihnagteade it ﬁesiipl@s%dem%#r@i%nsurgrlsmgly, that the
{ t
SISy Sl 38 RO v

ahd tpratmeni ol diabetie diseasds ciarpatticdlar nohdnqulievdepenaent diabetes ..,

ana/or trelat nent of 25 diabetes, especially
ABA-IISFOmPliEaep_ndent di abetes, and its conplicati ons.

I't hasaspedil bé‘eﬁ’%‘i’s@o%é@ mﬁ‘tﬁfn Ehﬁltﬁ?ﬁﬂBHﬁrgsactivity on

corresponding to the genera
gynaneainef 3thydrexy(dde) ardextive med'neh presnenheh cawd topatarenit bf diabetes

have i nhpbitory activity on kynurenine
37 JaPtsd PatBlodedng ¢ he

One of the subjects of the present invention is, consequently, the use of
at least one compound with inhibitory activity on kynurenine 3-hydroxylase, for
the preparation of a medicament for the prevention and/or treatment of
diabetes, especially non-insulin-dependent diabetes, and its complications.

It has especially been discovered that the compounds corresponding to
the general formula (l) or to the genefal formula () described hereinbelow
generally have an inhibitory activity on kynurenine 3-hydroxylase. Among the
compounds described in formulae (1) and (11), some families of compounds are
known to have activity that is useful in the treatment of diabetes, and especially
the families of compounds corresponding to patent application WO-A-98/07681
and the families corresponding to patent application EP-A-0 885 869. The
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conmpounds described in formulae (1) and (11), sone
famlies of conpounds are 30 known to have activity

wo batt/obseuseful in the treatment of di abetes, POMEP2003/014539

especially the famlies ofs conpounds corresponding to

pat ent application WO A-98/07681 and the famlies
correspondi ng. to patent application EP-A-0 885 8609.

The WO 04/ 060 . P2003/ 014539, s wth
e GBS PR EACTh SRR FudiaiBes ag especiall
asreste. | The ﬂ’érﬂi eﬁu@ﬁantﬂ]eadtﬁ/w‘ rTﬁé&P}%téﬁ‘} 'l%lbg&ty' ﬁéﬂ\l{tx on the

means any inhibitory activity on enzyne
\enzyone bk ttherigodke t@%thPT@@GS@aebmﬁdthﬁﬁWnﬂwsr@akmg n pOSSIbIe to

PR RSBl 8085 i SHEIBCIA bR B eyt

| stivity baleserthan waledual RD%"/@@W&@M&Q@@&@Weé@ﬂfant araémsw to 50%
equal to 50% and even nore preferab ess than or

ichevern Mo, prefeiablydess than Oémuabto P% rejativete dlae control, is
'ﬁr @q fdt hus been di scovered that, within these
amlies of conpounds, it is possible to use

corrpourhtdlsas ttals Iaeem disgoveredr that dvithin ittddedianeiligs of compounds, it
actwnﬁe nurem ne 3- hydroxyl ase to obtain an
Pean‘ ahvaie sharpbionen: By ifibiteny @ctlwty on

NN BT S ATy i

tmenteonpifmrcatdliﬁemnbfpulrmse dogireverst, owtreat gdiabmied, armliespecially
that. of fer,s u adva al.so it
BBl hEne At S %eéﬂ?ﬁ% 'caperga TPHS: Habetes, via

e ﬁ&%l?éute%ﬁ?@ffé«'s' |){ne96c e@%é @IQQ‘?ﬁéke it possible to
di abetes, by admnistration o erap trcal

énpeavei the @lﬁ@\(ﬂﬂtlonoangd)atteaéme@t |qf1 ahebelteef espbcialllymjnnm -insulin-

Eﬂ%‘ﬂ#gﬁé‘r‘rgﬁ Pﬁe%drox alsn?sar lgn {%{xﬁ#r{aﬁ%hn@@upﬁaaﬁgnamoum to

ik At Qv Yeagiof iimbitioh @F ky Ak naY 8 Hyaksdldseagent s.
nfirmati on of the exi stence of inhibitory activity

on kynilt ®articsla, Rpelrapmpansisnely faseilyi @refoand daybe noteworthy'

KIRUB PRy el ahd B AREbLE A o o o

fexisterideadf wmHibitdrg atavitpesh kem@enipe! 8WydNeXytase may be made by
specifically, the conpounds with inhibitory activity

SRYKPRWNSRPARS andigafesially.dbea partisHigrysimple g@anees by subjecting
o8 BhBolihd t@antR vitRFeEMeE Al 6O 4BHNEY hbldinb&glhPW: R8

More specifically, the compounds with inhibitory activity on kynurenine
3-hydroxylase belong to the general formula () or to the general formula (l1)
below:
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RT Ol ~O0 /O R WR4 R6 NS-R-0 R2 R3 OR5 MR9 S
25 (1) (Il') WO 2004/ 060369 PCT/ EP2003/014539 6 in

woveoahso3edV represent s a di val ent radi cal chosepCT/ERPI003/014539

the following radicals: Rlb R16 R17 11 ,a |l N and i O-

R Rl represents a radical chosen fromlinear or

branched al kyl 5 containing from1l to 14 carbon atons
and opt1< ApRichy substituted, alkenyl, alkynyl,

cycl oal kyl', "cycl oal kenyl, a heterocycllc radlcal an

aryl radi W‘:\iepa@sbrﬂs ahiateneathcal RS fromFi%e' féll&biﬂ@eradlcals:
from hydr ogen, hal ogen atom _hydroxyl, thio

car boxyl, al Iq)f, al ken)FR al kjHyl , al koli( al kyI t hi o,

al kyl car bonyl , al koxycar bor|1 I, 10 aryl'y het eroary? .
cycl oal kyl a hetierocyclji c radical; NRS iandthoesens ;
from hydrogem'# a hal ogen hydroxﬂ “thiol, al kyl ,

al kenyl , aIkynyI al koxy, al kyl thi o, aryI heteroaryl

cycl oal kyR' aepresemes ea oradidal c choseh e hR@alarkﬁ* IEﬁanched alky!

| f =CR16R17,
0T b i i s,y
h r
PRI SHIDERYE hERmiohy, o Heldhobyoic PRUIE, g radical and
areteroarylahldieay)l oxy, al kynyl oxy, aryl oxy,

het er oar yl.oxy, -N(RL -N(R12) OR13, linear or _
br anche'd 2ol%%l c %mmgawr@sena & ohalagenr alom.athyaeoxyl, thiol,

|
?ﬁ?g&f' IkSIIRﬂ awe%gpﬁw{{en ))X th'%a%”gxoar opylaﬁg(ogycarbonyl
raarybheta;oanyd; aygtdnaﬂqll and BEheté?ﬁ)cya?c eEtticdRB, V\:hl ch may be

: i are chose
| denti Coaleol c%ose%rferom 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

alternatively together forming, with the carbon atom that bears them, a
cycloalkyl radical or a heterocyclic radical:

e R*is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'?R'®), -N(R')OR"3, linear or branched alkyl containing from
1 to 14 carbon atoms and optionally substituted, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl and a heterocyclic radical; '

« R% 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, trifluoromethyl, alkyl, alkoxy, cycloalkyl or aryl radical;
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
identical or different, chosen from a halogen atom, a trifluoromethyl, cyano or’
nitro radical, an alkyl radical and an alkoxy radical;

o R represents hydrogen or an alky! radical;
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i ndependently of each other, from hydrogen, a hal ogen
atom and a nitro, cyano, hydroxyl, trifluoronethyl,

wa@hbénlogo3zad koxy, cycl oal kyl or aryl radical; theCT/EP2003/014539

radi cals R5 and R6, on the bne hand, or R6 and R7, on
the other hand, may 2s also form together wth the
carbon atons to which they are attached, a benzene
ring optlonally substituted by one or nore groups,

whi ch maB "his chiosentfianaan alkyli 1 angand aheleevaryt waica!;

hal flu h

o oot , Fib ™, uhiehs My bn AGa) Sradfisibft. ag chosen

LERAFRA8AR, N UAORBNAran Wekobrt alyen ity allyn. k-

aarminbgylaryamraln?ﬂerwgl ﬁdmlemaalgarna'ﬁmlya? andhR¢h may form,
| eren e . cno

5 Ak 3en AT B Vot B et Mgy o

ﬁlcyéito héie‘fS&Wllc by Ruhiaihid tot&lcs® iy 110 &odis, @mong which 1,

eroaryl radical; or alternatively R12 and R12’ may
EoBm)r 4 gire afwsker inglepaNderthpt pagle Sthere Mo NFAZER. %96‘” and

30 M hen S RBREG 2 PO B BB RIREY . For 4 double

&ond@ and djitiohafly %eﬂ’fg)mntutedmem@mInyorefcrmmbabgdmaps, which
froem nitrogen oxy en and sulfur, the s

mayebec yadantisal afi giklerents hagen otiam Wy@gml,. bejgep, atom, alkyl,

%bk%gxf' %Iwﬁ)éle alﬁ’cﬁ{ﬁ ﬁléggt%@nﬂﬁg%r%?&l”%eﬁé}&gblwtrﬁ&cal and

tifRidromathydr di fferent chosen from hydroxyl, hal ogen

atom alk al kenyl , al kynyl, al kox al ky| t hi o,
aryl , J}c;%rc‘}hoseﬂeftrqgrlota égnr%@g@d{a&y&, \élkenyl alkynyl, aryl,

Iy 12 o om hydrogen and an
h%lé/})g& nyI %\PEynﬁ %Oﬁ‘ ﬁg& %{éteroaryl -N(R12R12)
or -N(R12)10?§3ch@s'bmaiom 1I5ydr8@én| @ dialsgen fatom, hydroxyl thiol,
h drogen a hal ogen at om hydrox

ga;@qu @ll%@lken ngyl agqom@,lk%//l&hlgyphq!cgrbonyl alfégxycarbonyl
n 0 Vi

ek AR e G s (T

Py medysalsd cﬁom a Haomdwith RA, RRis fbtmmgfa)dnuhlg tzonmbmiv\@en the car-
bond between the car-_ bon at tivel y. bear.i 14
bra aggms@trﬁﬁ@@ﬁtv@wﬂaarmtfﬁzsﬂg%?ﬂ Herha 5 y Faermgively R
ffcﬁﬁfgs'wﬁﬂ H &R W tWetJhrBBﬁ eﬁ@r’h?%aﬂb@ﬁﬁ thdiat ab®®y containing a

em’ a ring containing

total of 3, 4, 5 6 or7 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;

e R'" is chosen from hydrogen, a halogen atom, hydroxyl, thiol,
carboxyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, alkoxycarbonyl, alkoxy,
alkenyloxy, alkynyloxy, aryloxy, cycloalkyloxy, heteroaryloxy, heterocyclyloxy,
alkylthio, alkenylthio, alkynylthio, arylthio, cycloalkylthio, heteroaryithio,
heterocyclylthio, aryl, heteroaryl, cycloalkyl and a heterocyclic radical;
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total of 3, 4, 5, 6 or 7 carbon atons, anong which 1,
2 or 3 may be replaced wth an atom chosen from

worerogsay oxygen and sul fur, the said ring poBel/BP3003/014539

conprising one or nore unsaturations in the form of

(a) doubl e bond(s), and being optionally substituted

by one or nore radicals, which my be identical or 25

di fferent, chosen fron1oxo al koxy, al koxycar bonyl and

al kyl car BohghoB/® alseisossibly Ferstng ftogathey avithgthe, catbon atom that

benEre 2 Ao Sesonkars Brtpro SRR aadeat bony
al koxy, Ra8 keny @Yy, witkYmdyors. iddntkc8KYor different, are chosen,
cycloalkyloxy, heteroar on§ 9heteroc cl yl oxy,

7

iidepentently aff leacl othes, fr logeno @ Ralpgeni atom, an alkyl, aryl,

gﬁ%rggﬁ{tgé{:@?%ﬁe}@ ggx egﬁ@cggﬁrt%@fé@g,y%rc%l@rﬁgl'n%ly
radi cal,; QWO 3GV Q69ﬁ6%g@ﬂarﬁﬁ’%@% Raddilatotn thitdpeédrd them, a

R15 al so possibly formng, together with the carbon
ay«ﬂnakhlaladldaé&rs heterecyelicopdicsdiand radi cal or a

heterocy radi ca

dent | EaF bfs gsedt bpm Rifaddh a08n ARGasih acfiEy: eteroan
ﬁ@’t"é?’o%/rhefﬁyl éi&éﬁlW%rQﬂ@@all@'ldlﬂ}l P8@iBaR bAm arﬁ,np@té@ting group for

het er oar or “cycl oal Kyl radi cal and
aetaemeyumttorradu cal; or alternatively R16 and R17
form together with the carbon atom that bears them a
cycl oal kyl radical or a heterocyclic radical; and Rl1

ahd 4166 Bt Po8sbly geemetricandndforaptizhl isamars thesdof 4iyd possible
heteroaryl, heteroarylal kyl, cycloal kyl or

MDWIWOF&M&WGFSB@% cal, and any protecting group for

possi bl e
é@%ﬁ@%’?‘:@g '1?‘?1&‘ %He%go fttlﬁé@? 8 ﬁgﬁgst her eof, and
ﬁﬂgsalbd) ¢he Pbesib(meaits triereofswttheq pbérmad:mjtmlllyaaoeeptabte acid or
rates o

hese conpounds; and a t he poss
§asesot Akemativalytthe %ﬁﬁ?ﬁe@%ﬁﬁﬁyc%ﬁqew%@%éﬁf’g ® %Hhé’se com-
una se, or alternatively the pharnaceutically
ccep ‘abl e prodrugs of these com pounds. The
foll owi ng definitions specify the natures of the

o her w58 (PlaN g GefinonseePey; P BHE gy aToUsgioups and
tAGchR dBNR AR PTGTIBES otHBrRAYd PRIddeS, ®BeBbaddTRitions 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'2R'?), -N(R'2)OR"®,
aryl, heteroaryl, cycloalkyl, heterocyclic radical, alkyl, alkenyl, alkynyl, alkoxy,
alkylcarbonyl, 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. The possible substituents on the alky! radical containing
from 1 to 14 carbon atoms may be identical to those described above.
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The term "hal ogen atont denotes a fluorine, chlorine,
brom ne or iodine atom The term "alkyl" denotes a

wo enaanoses branched al kyl radical containing PET/EPDINB/A14539

to 6 carbon atons, optional?y substituted by one or

nore chem cal groups chosen from hydroxyl, carboxyl,

cyano, nitro, -N(RL12R12), -N(R12)OR13, aryl,

het er oaryl , cycl oal kyl, heterocyclic radical, al kyl,

aI kenyThedekynt Ikenal”kdﬁ(ptes @nkglxgaylbr@qi;qal coniamlng one or more

gﬁ%ybon%( gﬁ@ﬁiﬁg%%g(@?g‘ﬁhﬁ% ﬁnolé{%g@h%ﬁ' %n(lj t%w‘?éh contains

ﬁ@f’ﬁ? 20gf rédrben aA6mBLE optibhaliyhsulSstitebedelpy ione Olf more chemical
hydr ogen. The possi bi e substituents on the a

gEaiiRsachesait Hpm RyproxylosRmbaxyl, 1vasgr PEFP. aléRs é%rai; HYR™)OR™,

Ut BeBBoey B Rl B OIS 12 Bl A AR Sy, atkoxy,

alHybavboﬁy@,dlaihd)xycarnanynl inglagen catonpr mﬂmmrzmwonu@j -SR'?,

%ﬁ@sﬁ (dﬁrf{dgtrj aS 1r3\3h,3ﬁllgﬂhﬁg élala/g[fgg o%@%@g rgt?cbn adei13 with the

gﬁé%ﬂ%léf mg%%dtut ed by one or nore chemical groups

en fro oxyl, carboxyl, cyano, nitro,
- N( R12Rhé&' teym “aNa(yRyQ)dames anaalyynylhadmaba:pyita,mmg one or more

GHiL St 555 S50} G P oA whicn contn
h‘ghp@eib Bt&dhoh rdt&‘)h@"'i@@ﬁhbb(élly éthlbélltutedStR/ bhe or more chemical

(O RL3" and - havi nRN 12 13
gedupa cheseraffom Bydrwxyihcarmebm@pp; oitraf-NRA b bn‘NR JOR™,

T3 e i BEEG3 EY, afRy, for, akony

ﬁ@lc%fr‘lb@nwh'élho%@al'bd?@/ﬁf rellodsraratbet, trafubrodmettyl, thiol, -SR'?,

cont ai from2 fo 6 carhon.atons, is optjonally

sSRA {’] ansh-SOMRE , ovith' 2 having the sagieodefinitipngsR', with the

fr m_hyd rboxyl cyano, nitro, -N(RL2R12"),
Wm%(? het eroaryl cycl oal kyl ,

het er ogyie! ieemy ailkc&')@f stwuly lbe ahderstood aiskiyeint, “alkytoxy “oxy”,

3\}#1%?{ &%{g%{lﬁ{}qylallg gé )éi%%rr]g@%)()gve hﬁlge 85&3%@3 of the alkoxy radical

ﬂ%%ﬁ%ﬁl to, MbSd\a &t dfb?‘fh?%h@hﬁad?@éﬁ definition as

the ept1 on drogen. The term .
aI kOXTheSfmm Gbycmalkylredehotm; asbbdger) or andry-bridged monocyclic,
in  which the ter [

iy 551 el SYGPaKHG faﬁiﬁ%i(ggrlﬂam'i&?%"gr 'PabheRtn atoms,
LptibA2RFs titNed HyPond B rbleYindrAidarF §loups, 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'3, with the exception of hydrogen.

The term “cycloalkenyl” denotes a cycloalkyl radical as defined above
comprising at least one double bond.

The term “heterocyclic radical” or “heterocyclyl” denotes a monocyclic
or bicyclic radical 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
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20 The term "cycl oal kyl " denotes a bridged or
non- bri dged nonocyclic, bicyclic or tricyclic

w@eyokoedskyl radical containing from3 to 13 capdDEP2003/014539

atons, optionally substitubed by one or nore chem cal

groups, which may be identical or different, chosen

from hydroxyl, carboxyl, cyano, nitro, -NRL12R12'),
NidRheédBevel | Wi beRGNAl CHAbASHEY . 4 double bond

heterocycl?mcallr |Iocaa E I, 4 ken;bﬁ, 95 ’a%’k?/n%/rl \ ou onas

éﬂm@ng owtnbyamasmwted Auym@/olamxzherrﬁmal ageupsadligh may be

o e, oeleRtarn Tt < e RS irg, N,

R'AORY t AR/l exeatbh @f/clbdlﬂylo%féler elié Q’fa@ﬂcal alkyl alkenyl
cycloalkenyl denotes a cycl oal i cal as defined

aoynyl, alkapy. gihy@aabomséagtkoemeara@um dwazbw agomrHéfluoromethyl,

bt er e OR Eaid S IERLG vl F S féN b e AT sfefniion as

®135wttmﬁ@ea¢:@m&)narrqﬁdgogdn ch1, 2, 3or 4 are
chosen, i ndependently of each ot her fromnitrog

oxygen Risdteym fany!” denotespas mwaogreiss dicyclic or tncychc aryl radical
RETAENTAITOME 33714 Kl it SoppHEhl Suialuag ) 8fe or more

rising bon
kmﬁemjcai Fgroops,l which lmhmy bde tdeemcbyoméfemntmhaserﬁemmd'wldroxyl, car-

ot Sﬁya%&&ﬂonﬁﬁg '%'yz: d?%(%h%f*ﬁ{ 9%'&“5 éfcpatﬂ' qyalﬂyi hetero-

hcy&erocyc 3al lker{i}?%ﬁ{%ﬁ? ﬂlk enylﬁ?'féa'fﬁlényl alk?xycarbonyl halo-
@e'ma@m at|ﬂh;dromdﬂwlyﬂh;ola48$b§2yeﬂﬁb ?lla,nthK@g)ﬁ?saWGmR” having

the 5pihe gkt as A MilPne K cBBiBa R R R o
RL3, wirla tan SHREoRAT enbysl ‘werﬂona'év%h&ebmblé\]drb heteroaryl

denotes a nonocyclic, 'bicyclic or tricyclic aryl
rradncabd:ontammgla ﬁotagof 5 toril @ atemgamangovhiah dpR, 3 or 4 are chosen,

A g 1 s

ftfe@énoam frﬁém‘:lal bémg dmmhuy §u@§mmeau by Bne dNrBRF3Emical groups,
N(R12)'OR13, aryl, heteroar cycl oal kyl, hetero-

ovhich crnamche:aqient@akw dlmneéxychosﬂrk;ﬂ@m “hysirqesky carboxyl, cyano

T SR 0 ! QR o R Reeroyot racca

a‘ﬂ( 2 pREAYI, wkyhleJa’ikoﬂyavalkr;@lcaﬂbbayﬁaalkoxsﬂfarlﬂomylormaaagen atom,
with the exc é{al on of .hydro en 1{5
tﬁf&@pﬁlﬂtw thiklnoRRs s a @Focy%ﬂq

NRFRRBATAE R™3, with the exception of hydrogen.

y‘(ﬂh 8 havmg the same

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

Among the alkyl and alkoxy radicals substituted by an ary! radical, the
benzyl, benzyloxy, phenethyl, phenylethoxy, naphthylmethyl and naphthyl-
methoxy radicals are particularly preferred.

Among the cycloalkyl radicals that are preferred are cyclopropyi,
cyclopentyl, cyclohexyl, the adamantyl radical and radicals derived from tetralin
and from decalin.
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radi cal containing a total of 5 to 10 atons, anong
which 1, 2, 3 or 4 are chosen, independently of each

wWORéan0369 om ni t rogen, oxygen and sul fur, the Bel/@P2003/014539

het eroaryl radical being optionally substituted by one

or nore chem cal groups, which may be identical or
different, chosen from hydroxyl, carboxyl, cyano, 20

nitro, -N( R12R12 -N(R12) OR13, a het er oar .

cycl oaITR‘9I termst e%@@&‘?ﬁ"y’c r@%‘éﬁ'ca@né Qe@pcygp(é%g,lpal preferably

gljl%% V&P i%lgl‘ %Kftl (latr:g @W' 241111@??%0 @%@@’d rofuryl, tetrahydro-

pﬁ(eﬁi)yRWrronmléﬁéﬂﬂleﬂzWa,zowl tthiaRalyl, isethiazgiy hexazalyh isoxazolyl,
deflnltlon as he exceﬁHlon

RPBPle R SIAAvh AP | B/rBHG. THRRYERY B operdaihieny! or

#ﬁﬂg&ﬁ Yédm%ﬁ naphthyl or fluorenyl radical. Among
e al kyl "and al koxy radi cals substituted by an aryl

radi cal, the benzyl benzyloxy, phenet hyl ,

phenyl et h ht h h '

radi caFQ ZFP(% é)cftﬂﬁéa&\?{h% qé@ﬁ’ %W%ﬁgé%éﬁwd above, the
r?ﬂloeﬂé@{ﬁethéé'll Q%met”h&heérw ar efgrassl of eE/Z isomerism. More

cycl opropyl, cyclopenty cycl ohexyl , the adanm

rpamcwarlyarﬁ@r trmc@r@pgua@a .ot/élae fiorgmla i) and rWthhB f%ms a bond

d 6 R

ke udAAY SOG5e TR M S e pspocivel

@;reahﬁgathbysumnunemspmﬁ dnd, R uthis ddsdblertydmd may be of E or Z

1- qui noly -qui nol yl, tetrahydrofur tetrah

ppnawatlorpmiQﬁq,geommr@gk@pmers FWlpngd%%y or May.n Olg,q pure, alone
I

5 BEEAGFRYS o 05t RIS KompaBELeine i

benzot lThertgtmdoptical lisuraef ungiLdesdll dhad forfus of feomers, alone or as
unds,  of the fornul ae (I

iEss. avismg P NgURESTFEal OF GHEROTe BEREATHGI centres of sym-
Chétny PR rﬂ % SURi |M?I’\ rot@ﬂbﬁ'o‘f@ BéAM: offplzﬂansed light.

the conpoun or mula d when R14 forns a

ved tdrn \Afophcikzlsotrllmé rhorempag‘tmlaimubheludeadtr‘@tamghomers and
t he carbon atons respectivel earing the
Qﬁ)ﬁ?fepm%’sﬁi‘ép%ﬁzgﬁior@ﬁl%ma&fﬁl e bond may be of E

or Z 9 drﬂéuéF'Rﬂ th@%@ﬁwp@%ﬁﬂ?téﬂ ¢ foRAORS 1), \dmuclwhen the

may or Yy no be pure, alone or as a mxture,

anbstituegtsaR® mdtR%fon the owﬁ‘@nddgnd,fortth@ msmyegtq F{) and R",
The ter

o e O h%qg Iar%séj BEfont, % WfSor?!diohlCbL8fiRG thise 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 (I).

Among the acids capable of forming pharmaceutically acceptable salts

with the compounds of the formula (1) or of the formula (Il) above, non-limiting

examples that may be mentioned include hydrochloric acid, phosphoric acid,
sulfuric acid, tartaric acid, citric acid, maleic acid, acetic acid, fumaric acid, alkyl-
sulfonic acid and camphoric acid.

Among the bases capable of forming pharmaceutically acceptable salts
with the compounds of the formula (I) or of the formula (ll) above, non-limiting
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15 m xtures, arising fromthe presence of one or nore
axes and/or centres of sym netry in the nol ecul e, and

woeeulotozdg in the rotation of a beam of pol ari BEWEP2003/014539

light. The term"optical i18omer"” nore particularly

i ncludes the enantioners and diastereoi soners, in

pure formor as a m'xture In particul ar, for the

compounds of the fornula and when t he

sypEplas et 3y %lmjerrt@neann@mee @ﬁg%mdroa%ﬁ Fotgsium hydrox:
S hGibtHamed arginine and

Wf@e rﬁﬁ%ﬁ?@ﬁe on a%b oif edﬁﬁhrégtﬁgtse palrpg{e gini

Jtuents are asymmetric, and thus lead to

enanti omers and/or  di ast er eoi soners. These opti cal

i sonmers, which may or may not be pure, alone or as a

M Xt Ur ghaf Siind bP Mt fomdlihe Af) 4AE (APEBRYE dds®icomistise the

formul a ?I?ﬁgrﬂBS Anong teﬁe aci dsqgapab epof form ng

phauirmgseﬁth&mmqmwam‘tﬁ able salts with the conpounds

f th a, . of _the forml . S
gon I |e 8 %és??%%ﬂseﬁg&%nﬁg(@ﬁ %ngg%ﬁ :administered to
ﬁBhtordré c%@nﬁicalﬁhﬁﬁémfbxélo Riafly traistdrndd becthd, living body,

tar aric acid, citric acid 9e|c acid, acetic acid,
fntomompaunids, of Aha sarmuim (13 or {1Bni ¢ aci d and canphori c

ohar mabaacibley B BRREReF B RdBofthas Of Mdrmuia () anovg are those

obr WiecH ®'mbmrebéntsoa rellidane-ORyr imuai¢H 1P iskepleaving group, for
non-limting V\D 2004/ 060369 PCT/ EP2003/ 014539 d2
Examplea ugar rasifuseSyRhas SHEMPSen WNIRTCaR Hfjead to compounds
umy I
I N 5 eSS SLRE plougd of; IHageddn the, field of the
gsertydvergions The conpounds of the fornulae (1) and
I1) above al so conprise the prodrugs of these
conmpounds. The term "prodrugs" neans conpounds whi ch,

once aqj, %éhﬁﬁ%@rb@cohﬁ%yﬁé& 'o?fHe foﬁ‘ﬁﬁléé"ﬂﬁhﬁé'(llydefmed above

and/ or ogl cal transtornmed by t ['iving
Iaﬂé okmrpomspec:aﬂy t lbn;e ther pateant(pt)blmatlpm ) anciop@ea%‘mmglcatlons

Rr o 0 Vv )
Tl Bk s, 95 £ AR 242 abASGbA LR § b ol ye§ pubica
'?o'n% ﬁobu@@‘fh@?r@é&é@s tbPthe SrepaRAtRreofiaas vagidudwompounds, to -
as sucro can thus |l ead to conpounds
which processes a person skllled in the art may refer, or may adapt, to
synthesise all the compounds of the formulae (I) and (I).

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:

o W represents a divalent radical chosen from the following radicals:

R15 I:‘16 R17 1"

R
: I ; /|\I]\ and AN '
R" ~

e R' represents a radical chosen from linear or branched alkyl
containing from 1 to 14 carbon atoms and optionally substituted, alkenyl,
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in which R4 represents -OH Such prodrugs are included
inthe field of the present invention. 15 A |arge

waorees03ed conpounds of the forrmulae (1) and (PEI/EP2003/014539

defi ned above are known, d8pecially by the patent
publ i cati ons and patent applications US 6 048 896, US
6 323 240, EP 0 885 869 and US 5 877 193. These
publica- tions provide the processes for th
pv@palkyt icyalostkanyb sk hotereeiedc darislimrs ant 639'63\/\,%{‘@@ heteroaryl
ﬁéﬁggsses a person skilled in the art may refer, or

tapt, to synthesise all the conpounds of the
fornul aer@l )s aiibseh! JromAdaairegery o mmgerﬁratem, bydrbhyi thiol,
present invention, the conpounds e formnu 8
cheoxh @l calsemd alkew, HgABIcH &y %rpheylf %HKPZSW&HB nyl and aryl;

25w roby daciiitsen T ERas A o e Ak i i, alky
Endelnxywamqmyadu@mh@ andRdgI;R16 R17 11 | CI and R14 /

Rl represents a radi cal chosen fromli near
branchedF?a|aqd R” tagietharalsqypessibly forping A gr t%ﬂs;

B e 0BT SRR Bl SO aNRTREY, AR, arviow.

h@t&b@ﬁmy CN(RERCH), .NE2OR?, n@@bmﬂ branched atdyecortaining from
radi cal R is chosenfromh dro ahangena

Hyler Mﬁarqup@ms a(ng#g@tjgﬂallyaqqp;p utgqi kerejoalky) mgg@al{?enyl aryl,
I k b
Btk BRA e 2L Sen atom hyet oxyl .

t hi ol , eaR¥1 and aR¥enwhichalmkaxibe adidotidahi or alifferany;| are chosen,
R2 and R3 toget her al sp possibly formn

ir@lwﬂently epgh ethrefioRy hydragen aogian ghkxb%}sen@l, alkynyt, alkyl-

yl oxy, heteroaryloxy,
%RIWW Oﬁl‘ﬁéwwgg[’l i near or branched al kyl
cont ai i P fig WMosdA florh chytfogen laoi ah catieylaatkenyl, alkynyl, aryl, -

I ly substituted, cycloalkyl, cycloalkenyl,
&f(ﬂ‘ R’ h@fe'N FYPRan@dicakiet er ocycli ¢ radical ;

e R' is chosen from hydrogen, a halogen atom, hydroxyl, thiol,

carboxyl, alkyl, alkenyl, alkoxy, alkyithio, alkylcarbonyl, alkoxycarbonyl, aryl and
arylalkyl;
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 (a) double bond(s), and being
optionally substituted by one or more radicals, which may be identicel or
different, chosen from oxo, alkoxy, alkoxycarbonyl and alkylcarbonyloxy;

e R'" is chosen from hydrogen, a halogen atom, hydroxyl, thiol,
carboxyl, alkyl, alkenyl, alkylcarbonyl, alkoxycarbonyl, alkoxy, alkylthio and aryl;

 R'" s chosen from hydrogen and an alkyl or aryl radical;

o R' represents a hydrogen atom; and
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and R, which may be identical or different, are
chosen, R 2 12' independently of each other, from

whyanogsem and an al kyl, al kenyl, al kynyl, al kyP€T/EP2003/014539

carbonyl, aryl or heteroary# radical; 15 R13 is
chosen from hydrogen and an al kyl, al kenyl, al kynyl,
aryl, - N(R12R12) or -N(R12)OR13 radical; R4 is

ggfgggy{ r,qm Ey oggﬁﬁg%r@lmy@n?%a%% %ﬂ/ﬁﬁ?ﬁcg nglgrohg for an amine

alungtiosr bonyl al koxycar bonyl, aryl and arylalkyl; 20
R14 may al so forma bond with R2, thus formng a
doubl e bond between the car bon atons respectively

b [ [ : ; e ivel .
O e, B SRl o o Bt posse
btestormeérniorasrthaggafont ai ning a total of 3, 4, 5 or 6

V&%r bon at ons or. 3 may be repl aced

B1FolY esa?B%hgﬁof?ggﬁm?%gpgﬁWWSand oxygen, the
s@dltHe ﬁ&s‘i’cﬂé%éﬂﬂhé@ﬁ?r\/\hﬁl‘ ?%Pafhgou t[%rallg%rcg?g able acid or base,

unsaturations in formo

b aligratiyelyoing! mljprmmgumaltyeabdeptahie poodrogs ef tlmi;eoc&impou nds.
whi ch may ‘be identical or different, chosen from oxo,

al koxy, al koxycar bonyl and alkylcarbonyloxy, R15 is

chosen ch@fdlhg dtboéﬁ@t,hea \Jﬁffli'aﬂg%? tﬁboﬁﬂesaﬁfjﬁ%ﬂtront Rh&! invention
carbox al kyl , al kenyl, al kyl carbonyl

fhﬁ)H?ﬁP Of gprpepndalatihe Iﬁd)rmldadléérﬂ;zat ha@@ inHiGory activity

[ d radi ca
WP@%@@';L%%‘;“M&@?% BB aaien Aok ardlipament for te
mwaﬂmoawam&aatmém ofikbbfost ThRSE donBUNEY 99% ffula (1a)
?’ﬁé Eotectln groug or an amne function; and al so

e e 9PDPEal GirbRkrs (1o 2 detioedabsye; bahbRorrr
t her eof,, r| C f r eof.
sol vat es aﬁ(%)f%@%ﬁt’gtqegwgﬁ ?ﬁ%@g &988{} r(%n t%g)“PWéng radecals
possi bl e sal t|§15t hereof p'¢h agihar naceut |1cal Iy
acceptabl e ac|d or base, ternatlvéﬂl t he
phar maceut i accept abl e’ prodrugs of lthesg /O\
compounds. 12Accor di ng ot her va—rNam of th
present invention, this invention

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;

e 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
alternatively forming, together with the carbon atom that bears them, a
cycloalkyl radical or a heterocyclic radical; |
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relates to the use of conpounds of the fornula (Ia)
that have inhibitory activity on kynurenine

w@20ma6mky| ase, for the preparation of a nedi CROERP2008/014539

the prevention and/or treasnent of diabetes. These
conpounds of the fornmula (la) have the general

structure (I) as defined above, in which: 15 W

represents a dival ent radical chosen fromthe .

f ol | ows nR*riadihoaés fronRhydRDYI,RKoRY, dlkenyloxy, alkgmdoxy, aryloxy,

betespaniaa TR I ONOARG: Fieandl anged Ayl itaining from

3t 8 4864kbBRA! ét@ﬁ%' hid %ﬂ?‘@héﬂ)ﬁts@@stlt%hé’cﬁ ndlkenylaHﬂwnyl cycloalkyl

cycl oal kyl', cycl oal kenyl eterocyclic radi cal ,
aygibakadybarylahﬁie@arzl@nﬁie@@etﬁpwchpdad@al R2 is

h f a, hal '
chosen ! KO YR\ Bn RIS S6Mcal Y Bt Y chosen
ﬂ%d@ﬁeﬁaéhﬂwk cadh bﬂ'?é\fcﬁéﬂﬁqwdroge@ﬁhb arh@lkyar @Neﬂyl alkynyl alkyl-
cycl oal kyl” and a het ergaa/cl i ¢ radi cal

cadmnyjdanter, heterearggeatiaaloar aeiralively ik and i ynay form,

ﬁ%&l%bke%#\ th%ﬁﬁc}é%ﬂy@hél gﬂygNlﬂéif%%\Eyc aé?tra)éhegi a monocychc or

C&n@l hB?erb@ﬂﬂU‘g?bupb‘mtaMmgla’otqtaf@frmt@gOaatgnmJ mmong Wthh 1,
6R17, or alternatively form ether. with th
@atbond AEriNasRD, MSPENERRHY Otaeae&}cq%%n igﬂm fitEegen, qxyGen and

Sl BR U IR0 PR Samersing 1,2, 01 4 o

@bhamandad)mmdupmn@smymmmy ang lonxyore chemlcal groups, which
het er oaryl r_or

FAgh e dd %ﬂ‘tlé‘;s’f’«iI Qfo r@,ntnggrqug (F%n'z %&0@&” gﬁnoﬁéom alkyl,
q%“&& Eﬁﬁ?ﬁi’ll ya|§?5§§| ilkgﬁrﬁg %Ik%é{oﬂlz‘;w&ro cyelic radical and

Inmuscrromprtﬂ\yl;c radl cal; , which may be identical or
di fferent_,,are chos R12 and , R12

of each & hd$, Cmsgme{}?@r gé@rﬁ’g&ﬁda% af l@}'fyqd Eﬂﬁpélwnyl, aryl, . -

EHe'fé( b/ Nhﬂ 12¢ %1 ﬁ”yrbd@él heteroaryl radi cal ;
or a rnatlvely 2 an R12 may form

e R' is chosen from hydrogen, a halogen atom, hydroxyl, thiol,
carboxyl, alkyl, alkenyl, atkynyl, alkoxy, alkylthio, alkylcarbonyl, alkoxycarbonyl,
aryl, arylalkyl, heteroaryl, cycloalkyl and a heterocyclic radical;

R4 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, 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' is chosen from hydrogen, a halogen atom, hydroxyl, thiol,

" carboxyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, alkoxycarbonyl, alkoxy,

alkenyloxy, alkynyloxy, aryloxy, cycloalkyloxy, heteroaryloxy, heterocyclyloxy,
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together with the nitrogen atomto which they are
attached, a nonocyclic or bicyclic heterocyclic group

weoeoi4aniseng a total of 5 to 10 atons, anong WhPCIVER2003/014539

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

from nitrogen, oxygen and sulfur, the said

heterocyclic radical also optionally conprising 1, 2,

3 or 4 double bonds and optionally being substituted
Iaikyﬁh@ oralhem;dthmaenallmmyl@r%up@,ryltm cieyclagkyigio, heteroarylthio,

B, 4, 1P RBRo SR P

aryl, behe* aﬁaWS s Sé@wg%ﬂnlh?dﬂo@élhe&rmth fHfe carbon atom that
tr|fI uor onet hyl ; i s. chosen from hydrogen and an

beRid them, Laanmloal&ylwﬁwal ord iaeterocwé*péa@l&ay

h%?ﬁégﬁa‘em % 2\& ig 3 dIbX ent{géfoc#rs car P Q{O'Ehosen

Hdedendahligf! eac kiHey! froa lh?&lsbge@' ley hiafvigen atom, an alkyl, aryl,
al kyl car bonyl , al koxy car bon 20 aryl, ary Ialk

hetesvolaam or cy@lyallkwbnard;qal and ad"@i@tQ@N@'«!%/@d'Qalf %@l&%rnat“f@im
ﬁ @%ﬁiz %@ﬁﬁfﬁ%&%ggmtﬂ tﬁé'catrﬁ‘bﬁ ai&ﬁ%ﬁgb%@gglgpﬁnag cycloalkyl

bon atons r espec

rAdicalhrd hewgotyliRtddieaklaRd; or alternatively R14
forns, Wlth R2 and with the carbon atons that

r
them a R'his ebesen fromyhydrogen andsan alkys anyl, aév'éﬁwb heteroaryl,

SPENBRARE oBRR ey arkeas Pttt o o

Afcarameduhtiich; p035| bly conpri si ng one or nore
unsaturations in the form of V\é‘gﬁé bond(s
Norte

d
bei ng epwiltindhe yrestiislion: thatd n%?@ ad,%agqrrlls’represent
i,ch j16l | .
BORERT XS F B Bl g, anChiky gl dnéﬁm"v SHpENtEe by anyl,
hHeesean/ r sysidBikyl egena hetei’@dyaﬁemcad:ajm hydroxyl t hi ol ,
30 carboxyl, alkyl, alken k rboqy
@Inkio&lﬁ@éh%d}%ﬁls'b|%9ﬁ8m¢tf'c |q0923n%93f¢a‘ éﬂq@% of,’and possible

.0Xy, heteroaryl oxy,
‘8&%&%?@%3@% 2004/ 060369 PCT/ EP2003/ 014539 16

alhé}sbtvbtes arad kgdrateshobtheséd Icyn‘y:iotuhds ar yI t hi o,
cycl oaI

I , tero cI [ thio, ..
L o SR E Mo A B S kb ac o base
g aliclyRResplible Fb’d?h of imetdamﬁ ounds.
<ﬁ@“§ﬁLtwe?ﬂ@eﬁﬂ@y@%?ﬁhét bearg the&l a ggcloal g
radi cd!lmomg azhé]ebmp@wds (@) dedinedlaboye, tmescgmoamds that will also
V\t'jqel Srrc]aferréld are h%%gtolf?he faorrlrnlydllgf 8er|8£‘émg%‘?oﬁ#&§%ﬂ in which:

e W represents a divalent radical chosen from the radicals:

R15 |:‘16 R17
and |
R' .

e 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 -S(02)R', and a halogen atom;
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i ndependently of each other, from hydrogen, a hal ogen
atom an alkyl, aryl, heteroaryl or cycl oal kyl

wo aei4oalzeand a heterocyclic radical; or alternetTERLP3/014539

R16 and R17 form together Mith the carbon atomt hat

bears them a cycloal kyl radical or a heterocyclic
radical; and 10 R' is chosen from hydrogen and an

al kyl , % aryl al kyl, heteroaryl, heteroaryl al kyl,

cycl oaI-kiﬂ o QY;D@BOaIfﬂOyrII athyd;ogeraduacaalogﬁm atain, hydroxyl, thiol,

gtpﬁgl W §%tp1sq{tﬁt§5 @VE%I lrggaﬁﬁélpaa{n%é‘fﬁ% aglg%wl V@é)h'f%lhgﬁtfrom 2104

R SHI8IdMS, 20X Alid ﬂhl@teﬂﬂpﬁéﬁw an al kyl radical,
opt onall)é substituted by aryl, 15 heteroaryl,

cycl oalek§d imcchoshet &ost yydrogemdic dialogam atpgw hy@roxyl, thiol,

S50 BT A Bl A AEOB S b o 2 o

%%M%M@%u&fxyt amgnm@caﬁmmﬁn; and the possible
salts thereof wth pharmaceutical |y acceptabl e agid

or base, RPZOdR mgeéWﬁ?faEﬂiSQ/@D?SlblNéOfm@grﬁa@@m @R R

compoutdEt (F BRoulr TRELMLBeS: OPRaaB bR ke i particutar

"Heﬁ%xlo? ¢ RIdricEd c%fn‘?alhihgsqfrdi’ﬁ bheo fﬂm:hbboﬂ toms, alkynyloxy
eogln to formula (1) 1n which [esents a., 1.
diontdiring mmzdam @Elfb@@rﬁf@m@nphwxb/adﬂ@?g ) aark-NR3*)OR

R17 / an represent
opt i ondl s%t 't ut\@’g og'Fy)"laSye Srjg%’%%gyérpscﬁ%%& are chosen,
fﬁd&'ﬁéﬁd@ﬁﬂy of bbbl‘? othdrefivin h)EﬁBQéﬂh ar&bbud)nalm dubayituted alkyl radi-

cont al ni ng rom2 to 4 carbon atons, |
cahtini parieular benzylt alkenyheoaining Hom e’d t&bf&ycarbﬁnoatoms alkynyl

6 Bap s 890 RIS 98808 0’ ST nosen

from h¥dF¢@@§10h@séﬁﬂl\‘r@ﬁ€ﬁyﬁﬁo@@h hmc&pmnhnY tshbehmted alkyl radical,
optional |y substituted a In particu benzy

am kearticulab rieizy, n@kemdnccmtﬁwfmg Tt bontoattoRarbax @éqrys alkynyl
Ao ER? BUELbon Aipbsafdngdy] rom hydrogen. 2
e R'" is chosen from an optionally substituted alky! radical, in particular
benzyl, alkenyl containing from 2 to 4 carbon atoms, alkynyl containing from 2
to 4 carbon atoms, phenyl and -N(R'?R'?); ‘

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;
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?;

« 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, alkyithio and phenyi;

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
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5 optionally substituted alkyl, in particular benzyl,
al kenyl containing from2 to 4 carbon atons, al koxy,

wa@bkdoglosdsso and phenyl; R2 and R3 toget her al SBCT/EP2003/014539

possibly form ng a group =@R16R17; R4 is chosen from
hydroxyl, optionally substituted al koxy, in particular
benzyl oxy, al kenyl oxy containing from2 to 4 carbon
atons, al kynyloxy 10 containing from2 to 4 carbon
at ons, *plfentapreseNs RIMRIOgen e - N(R12) ORL3;  R12 12'

the I 14 15
s Sl oo ) Py RE 3 ey ieden T Riserf Barogen, then R

ot tiearabh allal kedicdl Lopiibred lyysubstitlited bylayyl] Inleteroaryl cycloalkyl
particul ar benzyl, alkenyl containing from2 to 4
@thﬁ)he@lr‘éﬁb@“cé@%?fﬂ containing from2 to 4 carbon

r'Els o2 b gﬂ%@kﬂlﬁ Lﬁe%yé;fﬁ aII %ne 38 léeﬂ GEL M GBBRofaRNd the

|onaIIy in particular
lpeesijale taatdaagit fmmutaereoig from 2 to 4 carbon atons,

| k i ni f to 4 b t d
T kghatosiarg! by Jaltk uROR shfwtubET onal |y subst i t ut ed
ahlYaish adé C;ﬂss:kﬂlé‘ sﬁﬁé ihérébﬁWnthb&WPmaééth%M{/ acceptable acid or

contal ning from?2 carbon atons, alk

dnaseaon|ahgrrfatweiyzthemarm%euacailynamaﬂﬁ%ble Yyl @dwgsaafdthese com-
2R12 ); Rl4 is chosen from hydrogen, a hal ogen

QP Shydroxyl, thiol, option- ally substituted alkyl,

in particular benzyl al kenyl containing from2 to 4

carbon atons, al koxy, al kyl thi o and phenyl; R14

al so f on ihe vesShmaiptity, toe commmaslrﬂb)gd%tlrmd@b@vwhew entirely

gg’ggP n th?éﬁﬂélﬁoﬁ%&n% Sﬁmukﬁrﬁgtﬂéﬁéﬁﬁ@oﬁﬁ%ﬁ‘% rée%l.ﬁt these

FoRoupel aé enost adticuxarly pidiénéd angtsimple taldse for the preparation
substituted al kyl, in particular benzyl, alkenyl
ebantidiabatic mashéamenis4 carbon at oms, al koxy,

I kyl . e oaar
al ky! t IACEPO 9 Hgg%lth?r \%‘fﬁadtso’fcthgflﬁg%rﬁﬁcg?tg?él i{p%ﬁﬁbn felates to

hal ogen

$h@$1tsetoitoeﬁhmddnds oflthe mannilyc(la:l) avithbiehibjtiory atthdtyydn kynurenine 3-
containing from2 to 4 carbon atons,

Aydypwiass, drE thedieparatin Yo B4l lg#fn?x%’e prevention and/or
REBAP Y AltbeRd. HResdcbnhSaUrRRCBF Stafil)y AP A9avAtRET general

structure () as defined above, in which:

e W represents the divalent radical:

R15

A

R

e R' represents a radical chosen from linear or branched alky!
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 RZrepresents hydrogen;

» R?®represents hydrogen;
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with the restriction that when R3, R2 and R14 each
represent hydrogen, then R15 is other than an al kyl

w0 awitoed3e9 opti onal |y substituted by aryl, het ePOBER1003/014539

cycloal kyl and a heterocyabic radical; 5 and also the
possi bl e geonetrical and/or optical isomers thereof,
and the possible tautoneric forns thereof' t he

I d t t.h ou and al so the
possi bl & Hart Shoneh T3 bRl AlGRa DGR, wkTyIoN. aryioxy
alkstepsaploRy a.q\u(Wéwz)kaaaeN(nr?)@hﬂ%r natively the

phar rraceutr cal 1y acceptabl'e prodrugs of these com 10 :
pounds ° | tﬁ@dvzﬁ’s% weion i may baelmnparlurmdsdﬁﬂebént are chosen,

B, A AT g B o, e
trtmbenylcmoéﬂdﬁat@rbﬁmﬁrd%rbr Call’tleﬂ’fétb(/eﬂf Herg Jﬁg F'?‘“admay form,

|le to use for t ePreparatlon 15 of" anti bet i
n@@l?@&ﬁéﬁ*ﬂ’s the\diisegrmgtara th\dhlﬁbrth@arar&natch&djea monocyclrc or

(St erdeVbfi RO ARINY bR st T A8, aweng which 1

cfn Xpnur are okosen, Hydemendensiy, offeHcht@IﬁePff?@rW ﬁr’h‘o@@n Obxyyen and
revention and/or treat nment

oﬁ“gr’JHét ‘FLQ%‘@’ Q‘?M‘F!pj% tRigalgiisq aptionallyicomprisiag t1h8_ 3 or 4 double

nginsdeﬁﬁt eLfg/CtSdél s(rb%titﬁ éﬂﬁ%ioﬂsdq_@gSﬁgheﬁr%f'g@ups which

rre@y eleridentical adi wifferehtysetmodenorindni nieatroryl, thaegéeatom, alkyl,

SR ho PR EoeRBr By oy iyl he@raant ngeisrocyclc radical and

yl cycl oal kenyl, a heterocyclic radical, an
g?ﬂ&?};{g’ia and a heteroaryl radical; R2 represents

hydrogen R" iRchagenefrent siybxodengand Hma?m4/aﬁ15&i§l§9alkynyl aryl,
EP2 ﬂ(g‘l 5{) lli chosen from hydroxyl,
99“’ 'al fj:l?% ved f&%o%?d'céryl oxy,
het er ogr ﬁ1®wpres%%%erp; and - N(Rt 2) OR13;
| ¢ 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 com-
pounds of the family (Id) with inhibitory activity on kynurenine 3-hydroxylase, for
the preparation of a medicament for the prevention and/or treatment of
diabetes, the said compounds (Id) having the general structure (I) as defined
above, in which:

* W represents the divalent radical:
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R12 12' and R which may be identical or different,
are chosen, independently of each other, from

woydnogekas and an al kyl, al kenyl, al kynyl, al kyPeT/®P2003/014539

carbonyl, aryl or heteroaryb radical; or alternatively
R12 and R12' may form together wth the nitrogen atom
to which they are attached, a nonocyclic or bicyclic
het erocyclic group containing a total of 5 to 10

atons, among which 1, 2, 3 or 4Rdfe chosen,
independently of each other from ni trogen, oxygen and
sul fur, the said heterocyclic r | also optionally
conprising 1, 2, 3 or 4 double 1@'bonds and optionally
bei ng substituted by one. or nore chem cal groups,

whi ch iy be, ldenis! %alrae{celj éﬁo%ﬁmfrorr?hﬁ\%%'? bt OBPanched alkyl
hydroxyl hal'ogen atom a al kenyl , al kynyl

a:bhta(mngafrbm tihitw, 14hroﬂrbomeatemagnld op&@mllycyubstlilﬂec‘ alkenyl,

radi c and trifluoro ho en fro
Aordbesy aoln U RIKENG) Behbterotalt TpBltal, p 4¥fkadical and a

'h%'ieerbﬁ | YAdi a;N( R12R12) or -N(R12) OR13 radl cal; Rl4

represents y rogen; R15 represents hydrogen and

al so thercrepreksleetsgle,(d’regem,cal and/ or optical isoners

thereof, _and the i ble tautoneric fornms thereof;

20 -t he*s®l \ISP@eﬁﬁg @89%&'@3 of these conpounds: and

al so the Scﬁ%gn Sh ﬁg{ﬁoyg&(if halﬂenyloxy, alkynyloxy, aryloxy,

pharnace
Eﬂet@rbaqucx@el N(R B Drandred@IDQRTP v accept abI e prodr ugs

f th d A di h
?he i ﬁ\S’glﬂl ofh e'ﬁgt:s‘é’ kcg‘ ey (L8 n@«pt i not (gﬁlfﬁ)rgnglf %Fet]echosen
éﬁllqﬁ%ﬁoéh Oxlnﬂl/lo‘f\"eﬁ %Pmrbfrﬁﬁ'f H{)cﬁ% &N i éwaikypléql@ﬂyp%lkynyl alkyl-

he preparation of a dlcarren{
foarbdriye, larye\mnhetﬂnoarlyd/radlcakma’éamawelydﬂézo@ndsﬂ eay form,

3 cine TR T bl Tery et o WS 5054 3 SHATEH! 8 Mhocyotc o
%JE&%'I[@ Hetérdey AR gro\ﬁ@ c’d?\%h (R0 eSaP6r 5 E6AQP8td StRon@ 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, alkyi,
alkenyl, alkynyl, alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radical and
trifluoromethyt;

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

e R'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 hydrates of these compounds;



4 R 4 Rl represents a radical chosen fromlinear or
branched al kyl containing from1 to 14 carbon atons

wapa4opissonal |y substituted, al kenyl, al kynyl PCT/EP2003/014539
cycl oal kyl, cycl oal kenyl, atheterocyclic radical, an
aryl radical and a 5 heteroaryl radical; R2
represents hydrogen; R3 represents hydrogen; R4 is
chosen from hydroxyl, al koxy, al kenyl oxy, al kynyl oxy, .
angl alg9, the pnssitdasaite tiyereofiithoRphaymagaeutioqliry le acid or

0 R12 and R12 [ be | ' r diff

Fasec b dfmatvRye fenilarepficll Rbcsiap piPylnd? BPinese com
rﬁb@hgg_en and an al kyl, al kenyl, al kynyl, alkyl -

carbonyl, aryl or heteroaryl radical; or alternatively

R12 and R12' may form together with the nitrogen

5 atomt %tnvéﬂliéppw?@f?@r o@ﬁ%‘?%ﬂ&o&@%@%id‘f e cqmpounds of

bi cycl i erocyc group contai ning a total of
Famay Qrs witmmibgbitany abtivity drb kgnurdnae 3-hydeoxytesseewhich are useful

i ndependently of each _other, from nitraqgen en, and .
Joi i prepacation af Aavesficapent forBaiRiayerfos,anger SRarmgt of dia-

1.8] . i [l .
et e
wibiowh, inneftiche i dentical or different, chosen from

hydr oxyl, hal ogen atom. al kyl, alkenyl, alkynyl,
10 al koxy.» AVKgPtasents @P@‘Ya%ﬁ'é{r@fjﬁ?yl , heterocyclic

radi cal and 20 trifluoronethyl; #®13 is chosen from
hydrogen and an al kyl, al kenyl, Aqkynyl, aryl, het-
eroaryl, -N(RL2R12) or -N(R12) radi cal; R4

represents hydrogen; and R15 i's thdsen from hydroxyl,
al koxy, al kenyl oxy, al kynyl oxy, yl oxy, 25

cycl oal kyl oxy, heteroaryl oxy and heterocycl yl oxy; an
al so t ite Fog8PIAsentfe che@dlicgal Chasdno fraspt lagdr o¢ @g‘ed alkyl

DEFGBFo, 10 30, RSCHBR BRYIEIE ColBieh, Sigsftiec. aleny.
20/HyD 60 A8alRET /cERANKNYI 45 B@terddyclic radical, an aryl radical and a
15 heteroaryl radical;

e R? and R' together form a bond, thus forming a double bond
between the carbon atoms respectively bearing R?and R';

o R?®represents hydrogen;

e R*is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,

20 heteroaryloxy, -N(R'2R'?) and -N(R'3)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 heteroary! radical; or alternatively R'> and R'® may form,
together with the nitrogen atom to which they are attached, a monocyclic or

25 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,
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and al so the possible salts thereof with a
phar maceutically acceptable acid or base, or

wa@bdanomsee vel y t he pharmaceutical |y accept abl ep@T/@B2008/814539

of these com pounds. 5 Anather preferred group of
conpounds consists of the conmpounds of famly (le)
Wth inhibitory activity on kynurenine 3-hydroxyl ase
whi ch are useful for the preparation of a nedi canme

faditenyhe aliyavie nalkeoxy, aatkybior rasks mRSIEIQATYlgi heterrayetc rlaﬁl@al and
?ﬂ&oéé&wﬂds (le) belonging to the general formila

hed above, in which: 10 Wrepresents the

di val ewt FT‘ﬁdSCcﬁiosenRﬂrEm Mdi%lgén afd aremlledeienyl, alkynyl, aryl,
radi cal chose ,p from | %r branched al kyl

twierappll.m (R & iofoN YQRbJadigabA%nd optional Iy

substi t utgsl nyl, cycl oal kyl ,
cycl oal’ k%ﬁ reﬁgéﬁ@%er oc@i‘%\(c r adi cal, an aryl radical
M &Isolﬁéqid@'sm ygeomslirical andi? apwbéklléohtﬁyetMereof and the

forma bond, thus form ng a double bond between the
RsEble tauiemerie iyms e beari ng R2 and R14; R3

f hyd I,
A0S AR S AREES of s PoipRamlsy (0 Vo0

Iaetdealearthé qaqs&b@l@ﬁll@ﬂ?i@)eo&mdh ApRapnaraBticallycaareptable acid or

be i den or di ent chosen
bRsei gt em?éwﬂyyﬁ"@r ﬁ%fﬁy AN T lfgse com-
?dﬁﬁh& al kenyl , al kynyl , aIkyI car bonyl, aryl or
eteroaryl radical; or alternatively R12 and R12' nmay
form together with the nitrogen atomto which they

are attache nmonocyclic 0 i Ligc.heteraqc .i .
o oun Agkpting 3 BROBEE VafaRE of 3ngS%EEhE MR . fvention
Jrelate?s) t8 fHe “iser of C&&ﬁﬁé\md@dﬁpﬂhﬁh@mﬂf)’ with aﬂhlbltotW%rcnwty on
romnitro gen and sulfur, the said
H@nemmze;ﬁ%wdr@?l%ee whigh aspuisefHbior jhe srenaration of a medicament
ou ona n
ggr Jﬂ% Brlevggﬁ%n %2(#'3 gf@agr?%% i V\L én?gé ﬂwesué%ﬁ& Edthgbunds (if)
n@to e @bﬁérarf@hhulac@p§§def inexvabo\ty, CMWhlcmaI ogen

o W represents the divalent radical:
R

A

R

at om

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
heteroary! radical;

e R? and R'™ together form a bond, thus forming a double bond
between the carbon atoms respectively bearing R? and R'*;

e R® represents hydrogen;

o R*is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R**R'?) and -N(R'?)OR'?;
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WD 2004/ 060369 PCT/ EP2003/ 014539 22 al kenyl, al kynyl,
al koxy, al kylthio, aryl, heteroaryl, heterocyclic

wo asitoedzeand trifluoronmethyl; R13 is chosen PEDREP2003/014539

hydrogen and an al kyl, al keayl, al kynyl, aryl,
heteroaryl, -N(RL2R12) or -N(R12)OR13 radical; and s
R15 represents hydrogen and al so the p035|ble

t i o i.cal isoners,ther
Oooer b b e, AL H = RiieE el Bt e, affBgenmeare chosen,
hindeperderstly dheson @tﬂ@”ﬁqmﬁfhyd?é‘giarﬁéﬁ@ ahmkﬁ%lﬁbmllealké/nyl alkyl-

sal ts thereof Wi th a pharnaceutically accept abl

ofarbepylp ANyl °6rh9é¢'[0@FHaﬁdml.y0f redtepmativelc &Uf i ard IR'° may form,
@@ﬁ{e‘?‘t\h% Rh@%l‘r’?&erﬁfatérﬂeﬁﬁe %Wt $r% atteﬁ 0§ d 4 WohSeyciic or

er varitant o e presen

|hmzym:1t0| heeteroayichic geoupocoritainivsg aOtbtaI QIEON UG a@ém&amﬂo)ﬁg which 1,
% with in |b|tor activity on 15 kynurenine
25

@ é‘x?feag Os&fh ipHerRgndandiyiofl eachy othes, ﬁ@@@pantr@gieanomen and
t
IR, B9 160101 e PR OBORORA cABALAET: 228 o 4 couvie

‘ g}mmiSaand opﬁomdly(belng$ubeﬁtutadb\jukmmeeor more\hhemlcal\g/roups which

div t
BB B pEnkEH .t EiEhb BROTN o BBy, thaln@sRcAtom, alkyl,
c 0
?"t‘?”ln'aﬁ"‘“'ZLEE??%‘%{ ARy ) cReRiGardl ORBIRI ol racical and
dyﬂw&m@gyl a heterocyclic rad| cal, an aryl r adi cal

and a h r.oaryl ra i cal R14 together forma
bond, t°h * f18r gr&%@ygr%ﬁ‘da”QSa'BeQW\ge@”fW': alkynyl, aryl,

GRAORANA] ‘?ngtwwﬂz)oh@qraur&l F%%,roand Rl4; R3

represents hydr ogen; R4 Ts chosen om hydr oxyl ,
al koxy e & 'Résighossn frahkquorxyy allaxy| alkenyloxy, alkynyloxy, aryloxy,

ASEREAG 0N O htero IS B HeBtycly io%’z) OR13;

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
compounds.

Among the compounds of the general formula (l), and according to
another variant of the invention, the compounds are chosen from the family of
compounds (Ig) consisting of:

- 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-methyl-4-(3',4'-dichlorophenyl)-4-oxobutanoic acid;
- 2-hydroxy-3-phenyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- 2-hydroxy-3-benzyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
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WD 2004/ 060369 PCT/ EP2003/ 014539 23 R12 12' and R

whi ch

may be identical or different, are chosen,

w0 nabepesaent | y of each ot her, from hydrogen aneiCEEP2003/014539

al kyl ,

het er
form

al kenyl , al kynyl, alkyl- carbonyl, aryl or
oaryl radical; or alternatively R12 and R12' nay
together with the nitrogen atomto which they

Gt aup BRI o PRORESP RO FoROBHERDI BT POV €

gr oup
1, 2
from
het er
3 or
by on
i-dent
atom
aryl,
trifl
al kyl ,

2- rﬂeﬂ”fylaﬁ @’ - diﬁlcsmphenml-elpmut&nahmcdcmeach ot her,
nitrogen, the said

BSIPICCAT A M CPD BB A RS ng 1, 2,
5-4061)-5- ésbzgwﬂﬁu&psh&gy i Qraﬁwh .@acmubst i tuted

€ or nor
2efbdoror4-(d’ fﬁﬂlaﬂﬂﬂrpphémd)m Q‘prntammlm amydr hal ogen

il 4D R e

i d
af‘ﬂﬁ%ﬂ?"“ (3R43mtrﬁoﬁﬁ§@99| “2?&?%‘299?@%% 2an2)

or - N@Rnemmnieneead(aé,ér d:chl@cﬂopfmrm)ré -0XRbY @M oiq aeid;

hydr o
cycl o
al so
t here
the s
the p
accep

B e Bl B R BV A% oy ana

tznﬁemat{y ’ai@ﬁm;fhémh) 2086 Blitadpld &cidl; | soner s
of , and he possi bl e tautoneric forns thereof
@-m&t@é-‘h%%?@h&f@@f\%’fv%%@ifr@bé@ﬁ‘@mg and al so

P45 7ol flenti o 2o PURRBR G, T’

phar n@cmﬁzwﬂ43y4aa©am@hmygr4>dmmtanblct dide

conpo
(1),

i nven
25 co
4- (4

unds. t he conpounds of the gneral formul a

mhat(e% riayclr@xy i3 4iedichlaronlianypird-prgbutancate;
Fy (%) SABRRAT 32 CriENBRSIhyHIE-bRE dedfbae; Of
Jﬂubm&e(nlyBWb)o 2 tmtedmbamd c acid; -

2- hydrox -4- (3 -di fl uoro henﬁ s- -oxobutanoic aci d;

- 2-mé 91040?'3%%!) 4:0%p15aBl

aci d;
2- hyd
Gic a

and also the possible geometrical and/or optical isomers thereof, and the

» 4- oxobut anoi ¢
r4og?’ rPeh%)yP 4 ox% 2 buteg?lgh C(I)? ophenyl ) - 4- oxobut an
@u-(cx’ fluoro 4'- methoxyphenyl) -4-0x0-2-butenoic acid,
2-methyl¥4-(3’,4’-dichlorophenyl)-4-oxo-2-butenoic acid;
3-methyl-4-(3',4’-dichlorophenyl)-4-0xo-2-butenoic acid;
3-phenyi-4-(3',4’-dichlorophenyl)-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-hydroxy-4-(3’-chlorophenyl)-4-oxo-2-butenoic acid;
2-hydroxy-4-(3’-ﬂuorophenyl)-4-oko-2-butenoic acid;
2-hydroxy-4-(3’,4'-dichlorophenyl)-4-o0xo-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;

possible tautomeric forms thereof;

the solvates and hydrates of these compounds;
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2- hydr oxy- 3- phenyl - 4- (3", 4' -di chl or ophenyl ) - 4- oxobut an

wWor@4men369 - PCT/EP2003/014539

2- hydr oxy- 3-benzyl - 4- (3", 4'25di chl or ophenyl ) - 4- oxobut an
oi ¢ acid; WD 2004/060369 PCT/ EP2003/014539 24 -
2-nmet hyl -4- (3", 4" -di chl or ophenyl ) - 4- oxobut anoi ¢ aci d;

- 2-methyl -4 -(3 4' -di fl uoropheny Ir? 4- oxohut anoi c
AN also_the possible salts thereof wsth a’pharmaceutically acceptable acid or

ot it 8 GRRFOSRAARAY plogpab Bl o8t these com
quouhdss -

2-fluoro-4-(3",4" -dichl orophenyl) - 4-oxobut anoi ¢ aci d;

- 2-fluoro-4-(3,4" -difluorophenyl)-4-oxobutanoic

aci d; -According t another nt of the mventlon a family of compounds
2-thiometh ? ﬂ ? h?orop henyl) - 4- oxobut ar¥0| c P

dth)chaving the abovementloned general structure (l) is defined, for which:

2. met ) 506 af% i bl Rappteny! ) - 4-oxobutanoi

2- phenyl - 4- (3", 4" -di chl orophgmsyl ) - 4- oxobut anoi ¢ aci d;

10 - 2-benzyl-4-(3', 4" -dichlgrophenyl) - 4-oxobut anoi c

acid; - .

3-met hyl - 4- (3", 4' -di chl or ophgnyl ) - 4- oxobut anoi ¢ aci d;

- 3- phenyl 4-(3', 4" -di chl ordphenyl ) - 4- oxobut anoi ¢

aci d; 2 3 Rt 12 12 14

3- benzyl e 05 Rar BaiR Br o e AR .25 5 dlefing abgyeyand

- et h)" R15 is chosen from athlol aIkyIthlo alkenylthlo al %/nylthlo arylthio,

r ox or ophen - oxobuf anoat e
;(cyc Ikylt%}@g }/eroarylthlo or heterocyclyﬁhlo r%ld) cal;

o 3R o R AP o R989 e

Zoelrdiot téﬁr@gémfwwdﬂ)orﬂalmtm&rd@waﬂ?nm c aCI d; -

4- (3" -nitrophenyl) - 4- oxo- 2- but enoi ¢ aci d

zar(ds algq e opQﬁSJtﬂet awpsh@ﬁy|a;1dlprosaathalbl§pmﬁiﬁcth@éeqf and the

0%l qw%/Fa-uETgn?Ilor-md? crhelr%?fbphenyl ) - 4- 0x0- 2- but enoi ¢

ahédplvates and hydrates of these compounds;

3- net hyl - 4- -di ch| or ophenyl ) - 4- oxo- 2- byt
@g\ddalsg the p(ossmle sallts thereo? \Aﬁthya)pharmaceutlc Lily acceptable acid or

Zbcal%%?rd}"_ahén{a%weﬁ/ il PRAGRARNRENNY 2abc&Ptabk PrIPOGE Bf these com-

Pcumwisy | - 4- (3', 4' - di chl orophenyl ) - 4- oxo- 2- but enoi ¢
acid; -
2,3-di methyl -4-(3",4"-dichl orophenyl ) -4-o0xo-2-but enoi c

acid; g Com ounds of family (lh) are novel and, in this respect, form
2- hydrox - f chl orophen{/ () -)4 0x0- 2- but enoi ¢ aci d; Pech

zartqmmmmact(cs the Ipueserpimverition4 Fubeanog, & compeudgs of family
imt}yhav%xgntlrey nbtewéjr'tr?yhh%&ﬁpcear@hl)cmt p%(pen?le? létn%'?% Shis respect,
are useful in the treatment and/or prevention of diabetes and its complications.
The compounds of family (lh) are consequently also useful for the
preparation of a medicament for the prevention and/or treatment of diabetes

and its complications.
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2- hydroxy-4-(3', 4" -difluorophenyl) -4-o0xo0- 2-but enoi c
aci d; and

WQ 20068y - 4- (3" - chl or 0- 4' - met hoxyphenyl ) - 4- oxpe REP2OEM 4539

oic acid; 30 and al so the pessi bl e geonetrical and/or
optical isomers thereof, and the possible tautoneric

fornms thereof; the solvates and hydrates of these
conpounds; WO 2004/ 060369 PCT/ EP2003/ 014539 25 and |

al so t lire guisktiir| the sedmpounds ebffamilyh(l) show inhibitory activity on

h tcall t abl i d. - :
R araRi YRS BRalRLcReY: f TFeg R afa, Bhsgmad) aptsiabeti
%ﬁ;tipitygse com pounds. 5 According to another variant

of the invention, a famly of compounds (Ih) having
t he abovenenti oned general structure (1) is defined,

for which; t ' i cak ;

ria " Aibreiey e SRR $he Boffnbah ARt Rty (nfBchsists ofthe
dohigrmdapves fanity () beHyingtochesgeneraldormulshfloh, which:

al kyl thi o, al kenylthio, alkynylthio, arylthio,

cyci oalek Y represenisttbe sivalentiagical: het er ocycl yl t hi o

radical; with the restriction thatiswhen R2, R3 and R14

each represent hydrogen, then Rl cannot represent a
thiol or alkylthio radical; ang{aLQ? t he possible

geonetrical and/or optical isoneris,thereof, and the
15 possible tautomeric forms t heffdof ; the sol vates and

hydrates qf these conpounds; and al so the possible
salts thé é@P’%ePF?%nBWiFﬁ%E%ti cally acceptable acid

or 'base'Réor%Pgédsteﬁf H%rio\j?hyoF Q?mgréaﬁgﬁ&g/gﬁilgm ly

accept abl rugs’ o eSe com poun 0’ The

conpourdR3abpfasentyhydrbgeny e novel and, in this
respect, f4o_rm anot her subject of the present
i nvent i'oR* isughasenrisere, hydiexyoafkexndalkenylpxy: alkynylpky. aryloxy,

SRIEroAO MBS op e N RIS T Fhe P e rent
and/ or 4pIE?eand oR'%f whicabehay Bnddenticat oopldiffatengnare 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
trifluoromethyl;

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

" R™represents hydrogen, or forms a bond with R and

o RS represents an arylthio radical;
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25 The conpounds of famly (l1h) are consequently al so
useful for the preparation of a nedicanent for the

w@e@deaisson and/ or treatnent of di abetes and PCBHEP2003/014539

conpl i cations. WO 2004/ 060369 PCT/ EP2003/ 014539 26 In
addi tion, the conpounds of famly (1h) show inhibitory
activity on kynurenine 3-hydroxyl ase that rmy be
linked to the observed antidiabetic, activit

pr ef er 28d @gofthai Rapshile eomalHER) AYOLPPtIFR $quf§/ $thereof, and
é@?éﬂgﬁﬂlﬁ' t?h?qrﬁéné *bermsctﬁg’&%r pnds of the famly (1i)

€ genera mula (1) in which: W
r epr es ¢md solvhesdinchhydratesaofithase compbun&d4 Rl

re resents an ar ical; 10 L epresent

or pf or REdAp8 1he y\ﬂolsﬁ%féﬁahs tri@é“~‘?§§!ﬁé£ﬁﬁ§"ﬂ98‘?%b°@% acteptable

‘%I% d & 5‘é’e°—‘ed? difePiat Wﬁ?@/ harﬁié&@m{calf’}fl aw prodrugs of these
yny oxy aryl oxy, teroaryl oxy, "- N R12)

chiffRb2n@R13; R12 12' and R, which may be i dent| cal or

different, are chosen, 15 independently of each
ot her, fron1hydrogen and an al kyl, al kenyl, al kynyl,

al kyl - r’it_?’fbd uf,*or?\lf)?xfhnéi)s!r oh@hﬂrqu Wat el iatsd preférred are the com-
alternatlv form together wth

may
tpoands of mw élt)mmeépmdlaa to teg gemerahiargtiad), ig which:
nonocycl eter i c group contai ning
a total 8§r%p%§eﬂgﬁﬁ?éﬁ€ﬂetﬁﬁﬁﬁ%&hich 1, 2, 3 or 4
are chosen, independently of eachytéther, from
ni trogen, oxygen and 20 sul fur, tjhe said heterocyclic
radi cal al so optionally conpri si 1, 2, 3 or 4 double
bonds and optionally being substiguted by one or nore
chem cal groups, which may be identical or different,

chosen fr tom al kyl, al kenyl,
al kynyl Fgmﬁgﬁeﬂﬁléﬁh?ﬁ%%agrasl het er oaryl ,
het er oqu?‘-lr@ fe?éélntisﬂhymgen{ rifluoronethyl; 25 RI3 is
chosen fr ﬁydrogen and an al kyl alkenyl al kynyl ,
aryl, « R represents hydrogen;
e R*is chosen from hydroxyl and an alkoxy radical;
e R' represents hydrogen; and
» 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;
and also the possible salts thereof with a pharmaceutically acceptable
acid or base, or alternatively the pharmaceutically acceptable prodrugs of these

compounds.

By way of illustration, examples of compounds of family (lh) are:

o compound lth-1:

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

o compound lh-2:

2-phenylthio-4-phenyl-4-oxobutanoic acid,
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heteroaryl, -N(RL12R12) or -N(R12)OR13 radical; R14
represents hydrogen, or forns a bond with R2; and

werd4nepsesent s an arylthio radical; WO 2004/ 0BOB€92003/014539

PCT/ EP2003/ 014539 27 and aBso t he possible
geonetrical and/or optical isoners thereof, and the
possi ble tautoneric forns thereof; the sol vates and
hydr at es of these corrpounds and al so the possible

sal ts t herewhpeundh!3phar maceutically acceptable s

| tern r maceuti cal |
Sl PRV aP L B P B Ui BB Arong < he”
compoundg i) that are also preferred are
the com p&fm S dl}hgml (1j) corresponding to the
@e@écaloromenultanq)rztyphewlmombutamcmobpr esents the

di val ent radi cal L5 Rio R1 represents a phenyl
radi cal ; Mts hydr ogen; R3 represents

Iy @ mﬁyrpﬁényrﬁ%ﬂo)! @-ph@ﬂ?ﬁm-o&bﬁmahmf@i&ﬂ and an al koxy
radi cal 4 represents hydrogen; and R15

repr esent s___mmu_llﬁl o radical; and also the possible

SRR LRI PO A GRBEA SR’ o ok

hydr at es, OéorhESﬁﬁ‘d qprjrpounds and al so the possible
W

salts ther €0 pharmaceutical |y acceptable acid
(ﬂrC)tmﬂhﬁxyﬂhI0a4-1pd§enn|t4*%bbutaﬁ@l0rﬂm¢,rmceut ically

accept abl e prodru f these conpounds. 25 By way of
il ustrafr%ﬂgmg@%i&igs of conpounds of family (Ih)
? ?enzyltﬁﬁi]@ le Jﬂbl(obutanorc acid;

2' “napht hyl t

i 0) - 4- phenyl - 4-'oxobut anoi ¢ aci d;
e compound |h-9:

ethyl 2-phenylthio-4-phenyl-4-oxobutanoate;
e compound [h-10:
ethyl 2-(4'-fluorophenylthio)-4-phenyl-4-oxobutanoate;

e compound Ih-11:
ethyl 2-(4’-chlorophenylthio)-4-phenyl-4-oxobutanoate;

¢ compound Ih-12:
‘ethyl 2-(4’-methylphenylthio)-4-phenyl-4-oxobutanoate;

e compound |h-13:
ethyl 2-(4’-methoxyphenylthio)-4-phenyl-4-oxobutanoate;

e compound Ih-14:
ethyl 2-(2'-naphthylthio)-4-phenyl-4-oxobutanoate;

e compound lh-15:

ethyl 2-cyclohexylthio-4-phenyl-4-oxobutanoate;

e compound |h-16:

ethyl 2-benzylthio-4-phenyl-4-oxobutanoate;
e compound Ih-17:
2-phenyithio-4-(4’-methoxyphenyl)-4-oxobutanoic acid;

e compound lh-18:
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conmpound 1 h-2: 2-phenyl t hi o-4- phenyl - 4- oxobut anoi c
aci d; WD 2004/ 060369 PCT/ EP2003/ 014539 28 conpound
wo 2003060329 (4' - f | uor ophenyl t hi 0) - 4- phenyl - 4- ox oPCIL/BPIN® 014539
aci d; conpound | h-4: 2-(4%-chl orophenylth
i 0) - 4- phenyl - 4- oxobut anoic acid; 5 conpound |h-5:
2-(4' - et hyl phenyl t hi 0) - 4- phenyl - 4- oxobut anoi ¢ aci d;
conpound | h-6:
(14flucwigphﬁnym@hﬁf(ﬂhmsjh%yﬁh@nw 40XOboIRNAURSEE aci d;
conpound |

2-cycl ohex%-%?—%ﬂgl—lbp%%nyl 4- oxobut anoi ¢ aci d;

QO(IZID@MB%Mbr&Jth|o3-4bgmméthbx;£ph@mnexlwkotﬁlutanebtam;o| c

acid compound

2- phenyl‘t mmggmﬁ-ﬂnzﬁ_4 oxobut anoate; 15 conpound
%h et h

et Y8R 4+ dpethosKRng Y gXgBHIAnoic. gt

conpound. | d5rdt
2-(4'-chl o‘rﬁﬁ%ﬂ“h—ﬁ)% phenyl - 4- oxobut anoat e;
2odpmetioxyphenylthig)-4t(dymethoxyphenyl)-4-oxobutanoic acid;

2- (4" - et hyl phen hi0) - 4- phenyl - 4- oxobut anoat e;
¢ |Seastig ol

conpoun

@4naaﬁﬂnpnmme(ay Hétm@)ypﬁea9§wbxdbma@@iuta@rmat e;
conpound T h-14:

2-(2' -napmgmlmmg)_)mmenyl 4- oxobut anoate; 25

SRR i SR gSebl ol adoP”
e compound {h-24:
2-benzyithio-4-(4’-methoxyphenyl)-4-oxobutanoic acid;

e compound Ih-25:

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

e compound Ih-26:

2-(4'-fluorophenylthio)-4-(4’-chlorophenyl)-4-oxobutanoic acid;

e compound |h-27:

2-(4’-chlorophenyl)-4-(4’-chlorophenyl)-4-oxobutanoic acid;

e compound |h-28:

2-(4'-methylphenylthio)-4-(4’-chlorophenyl)-4-oxobutanoic acid;

¢ compound lh-29:

2-(4’-methoxyphenylthio)-4-(4'-chlorophenyl)-4-oxobutanoic acid;
¢ compound |h-30:

2-(2’-naphthyithio)-4-(4’-chlorophenyl)-4-oxobutanoic acid;
and 2-carboxymethylthio-4-phenyl-4-oxobutanoic acid (f);

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

the solvates and hydrates of these compounds;



10 oi ¢ aci Accordongptwiadother pditicular aspect of the inventio

et hyl 2-benzyl t hi o-4-phenyl - 4- oxobut anoat e; compound

| h-17: 30 . .
wQ@2@heengbke hi 0- 4- (4' - met hoxyphenyl ) - 4- oxobut anoPCT/8R10d3/014539

co(ﬁ)gogﬁd | h-18: WD 2004/ 066869 PCT/ EP2003/ 014539 29

2-(4' -fluorophenyl thio)-4-(4"-nmethoxyphenyl)-4-oxobuta

noi ¢ acid; conpound | h-19: 2-(4'-ch|orop3§nylth

ic 8?11-3(‘;1 ggé" Ildhl & goﬁﬁé RsEdie sars )fﬁ’é’ﬂéto? With“a Brarmaceutically acceptable

2-gcid onbasy) phalterhativedy the- gHammeidutisIBh 8806 PtabieBrBRHIGR of these

i i o conpound | h-21:
g%f)ﬁmmﬁoxyphenyl t hi 0) - 4- (4' - met hoxyphenyl ) - 4- oxobut
52 A T o A 2RSS 941 9 entgRoBmoRahe ciferen

2-(2' -napht hyl Thi oé—
5 aypdants10f teerfponula (Ih-ab®ve that are preferred are the compounds for

ggﬂﬁ,‘\D@%ﬁﬁi‘:ﬁg@;ﬂf@;i;”&ﬁQPﬁY%h?gﬁ'(&Hf-k()’f( WA alkyl, aryl,

2eheloalkih hi pyrddyit -pyriniieny PR 4- RIMPULARMNE 2¢tfhnydrofuryt
npound | h-25:" 15

Z?%r@wmwranw, piperighl arpypiedidiply), whichk abe bptioh allyesiibdtituted.

conmpound. | h- 26:

2- (4" -fl uorophenylthio)-4-(4'-chlorophenyl)-4-oxobutan
henyl ) - 4- (4’ - chl orophanyl ) 4 agobor 2N Gompounds

2-(4' -chl orophenyl)-4-(4'-chlorop -4-

aef'@?f%rnu{ac@)nym eneﬁ\gﬁemrz-w-met hyl o

Eﬂf}%%éu'ﬁ%' ez A AhBRIFHEAY Y AoREBNANICAGd S d the R and

ZBQmemnhdmmyphenylthio)-4-(4'-chlorophenyl)-4-oxobuta

noi ¢_aci d;

2- (%C@’ngﬁfhﬁf@g@?f$%$€%l)§wﬁbuwnpimmmnohnm cR and S

15 asbfhers thereof: |

- 2¥cyclohexylmethyl-4-(4-methoxyphenyl)-4-oxobutanoic acid;
- 2-benzyl-4-phenyl-4-oxobutanoic acid;

- 2-(B-naphthylmethyl)-4-phenyl-4-oxobutanoic acid:;

- 2-benzyl-4-(B-naphthyl)-4-oxobutanoic acid;

20 - 2-[(4-chIorophenyl)methyl]-4-(4-methoxyphenyl)-4-oxobutanoic acid;

25

30

- 2-benzyl-4-(4-methylphenyl)-4-oxobutanoic acid;

- 4—(4-f|uorophenyl)—2-[(4-methoxyphenyl)methyl]-4-oxobutanoic acid;
- 2-benzyl-4-(3,4-methylenedioxyphenyl)-4-oxobutanoic acid;

- 2-benzyl-4-cyclohexyl-4-oxobutanoic acid:

- 4-phenyl-2-[(tetrahydrofur-2-yl)methyl]-4-oxobutanoic acid.

According to one particularly advantageous aspect according to the
present invention, among the variants of the formula (I)° above that are
preferred‘ are the compounds for which R' represents an aryl radical or a
heteroaryl radical.

Among the compounds of the formula (1) defined above that are pre-

ferred are the compounds of the family (lla) corresponding to the general
formula (11) in which:
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and 2-car boxynet hyl t hi o- 4- phenyl - 4- oxobut anoi ¢ aci d
(f); and al so the possible geonetrical and/or optical

w0 saars@s6e her eof , and the possi bl e tautoneri cPEDERB03/014539

thereof; the solvates and Bydrates of these conpounds;
WD 2004/ 060369 PCT/ EP2003/ 014539 30 and al so the
possible salts thereof with a pharmaceutically
acceptable acid or base, or alternatively the

phar naee®’] B&| Ry and B m@rahisalginedrabgsepf t hese
conpounds o Accordi%cﬁo one particul ar aspect of the

i nvent PoR r@RAS§Nt Paerdr s variants of the

fornmul a J).a t r ' N .
for i B e £ pghyi3aglchErortRahy ARy A ositon
i3nandyoe 8 wittr aal &liky!, oraalikdxy radicdlppiefgtablypymathyll r methoxy, and a
pyrimdyl . pyrrolyl, furyl, thienyl, tetrahydrofuryl,

tnéPF‘HM/fﬂfCB‘iﬂ)r anyl, piperidyl or pyrrolidinyl, which

are optionally substituted. 10 According to another

particul ar aspect of the invention, the conpounds of

tanel fsomtten pospibde egatinmétécanantifasnoptical sisemiess thereof, and the

PosSRI e BB 0! - - racem ¢ o o
ﬁﬂgﬁgl%é{e'si%r{cﬂhflér‘d%somﬁéyél:ofhp%ﬁasl;t anoi ¢ acid and the

| soners thereof; -

Zndyalso e oseibhy isalis thiereef withya pbaymMacautisaly aeseBlable acid or

cid; -.2-benzylz4-phenyl -4.. ' id < )
SeEaon R A B Shatareiy PR 4 Ep e driotngs,of these com
gyl - 4- (P-napht hyl ) - 4- oxobut anoi ¢ acid; 20 -
-[ (4-chl or ophenyl ) et hyl ] - 4- (4- net hoxyphen - 4- oxobu
t aLgi C A@@.ﬂ@grpfamiy 2llb) of %o]rnpou(r1ds of the ngmulayglﬁ is represented by

- benzyl - 4- 4 : gf10i ¢ acid; -
ih? goﬁ%ﬁgﬁgéﬁ% gé(é&??@mn%{anggif/@ﬁ}&ﬁ[]) nmet hyl ] - 4- oxobu
t anoi ¢ saf*dR®, R’ and R®, which may be identical or different, are chosen,
2-benzyl - 4- (3, 4- net hyl enedi oxyphenyl ) - 4- oxobut anqj ¢

andependeptly of arh sthgre fromeRydrogem,d halogepialort @fitrg gadical and
BRI L L 7 T e am pcoin

aR® eadicale T dhd R'talst pessibly forming, together with the carbon atoms to
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
trifluoromethyl, nitro or alkoxy radical; and

¢ 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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present invention, anong the variants of the fornula
(1) above that are preferred are the conpounds for

wobeoaleiB69 r epresents an aryl radical or a heteeDaP3003/014539

radi cal . 30 Anmong the conpséends of the fornula (11)

defi ned above that are pre- ferred are the conpounds

of the famly (lla) corresponding to the general

formula (I1) in which: WO 2004/ 060369

PCT/ EP2@06/drig 5@ @ne3irefatbed Rariam7ofathé iRgeatien,athe compounds of

d f
S kasind O e sheren TREAFRCIR: SoptRBRGR, Slbstit ut ed

' n pogl M‘# htrﬂa
radi cal 'hbgfbe?’ g\rl ably 39 lé% le@?;zﬁ#g?&)b@gﬁghg%fbnamlde

napht Hyamin@dNedd+(3- mﬁn@pmwtma@l;ﬁnw@w@ngéun@mamm

ot ofteh BB s P BRbOS ook Y lpedfenditidhiifue: o

t hese scpapRetResy-NLA- @ dit@psen Ihﬁ|&Q©BSJMbenS@ﬂ1é§JIfonamlde
thereof with a pharmaceutically acceptable acid or

base, 4dﬁeH]OtX¥rM'zﬁ4'| Saityorheayhiiazakeaylinenzeng suionamidsi e
prodr ygs ﬁufné@ﬁé&porwl%&? S@- rf\GSQﬁ‘éﬂeys ﬁl‘&‘zby%-yl]bghzé}fesulfon-

conpoun )isr ent ed
gomigeunds of the general fornula (II) i n which: 15

R5,, R6, R7 and R8 be ent i r
d| f f eMNabf(2- ngO&]ggﬁ@rompﬁg@mbﬂwgpl Y'lfgefﬂeﬁl%'%‘?r}ze”e'
Mfyeegen, a halogen atom a nitro radical and a
Pﬁ%uoﬁ%e?ret hyl radical; the radicals R6 and R7 also
p035| IN-f4- {3 fluonoes- tmfh@eomethwphemyt)treasz%wﬂr4anetm'lbenzene-
kCh ttl;f are attached, a benzene ring, optionally
SYPSPAMHSd by one or nmore 20 groups, which may be

i_dent isC i brAde;and
OO et N4 nefRARaOL Q?g?zﬁﬁmal o o

and R:G@amrr@ Ns[4déffiu®é@-5a%lﬂtﬂ@f0r@@iby eayhthiazebasy/lpeazene-
%gﬂmatrl Al nd/ or optical isomers thereof, and the
BRI ’@ automeric forns thereof;

- 3,4-dimethoxy-N-[4-(2-fluoro-5-trifluoromethylphenyl)thiazol-2-yl]-
benzenesulfenamide; 4

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 acceptablbe prodrugs of these com- .

pounds.

Among the compounds of the general formulae (l) and (ll) and variants
thereof discussed above, compounds with substantial inhibitory activity on
kynurenine 3-hydroxylase as defined above are particularly preferred.

The compounds of the formulae (1) and (I1) defined above are useful for
the preparation of medicaments or pharmaceutical compositions for the preven-

tion and/or treatment of diabetes and its complications.



the sol vates and hydrates of these conpounds; and al so
the possible salts thereof with a pharnmaceutically

w@ecwapstsld e acid or base, or alternatively theCT/EP2003/014539
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pharmaceutical ly accept abl 83prodrugs of these com
pounds. 30 WD 2004/ 060369 PCT/ EP2003/ 014539 32
According to one preferred variant of the invention,

the co nds of. the formula.(ll) are chosen fromthe
li st Cgﬁ@? ﬁqﬁ{@a&e_u ical composal'héns %hus comprise as active principle a

AphEinavoiodicaty BRedtvaadmBurt of 4thbagbne chBERETIRY i mula ()

onam

de; -
4064 ﬂ% fQrmalg ghn awpwfénwmbina&m withyorje en meoredfillefsyrvehicles,
P08y Srpreelenarsdit AR AtFblR AbPhaTIAGSisal aseantable mon-

naxicdénert excipient usually used in the production of pharmaceutical composi-
3, 4-di met hoxy- N-[ 4- (3-ni trophenyl)thiazol -2-yl ]| benzene
s¥@%nani de; -

4- met hoxy- N-[ 4- (3-ni trophenyl)thiazol - 2-yl ] benzenesul f

onani de; - 2-naphthal enesul fonic acid .

[ 4- (3- iThe ppaenatguticabeorpdsitidndnsastagineldivin beanivafious forms,
ﬁf‘ﬁﬂ‘(%f BHYRBIegePHS f PEIBEo S hGaRHERS SURPesiiries, yinjectable or
“dFApID Ao atirs, SpAtEREA M - iim- i

N- [ 4- (3-f1 uoros 5 HAERRE b, RYPRERRIPH dimocqated o syblingual
-tablets; | 9noheds packets, dozeriges; creams, ointments, dermal gels, aerosols,

'4é get hyl - N-[ 4- (4-ni t rophenyl )t hi azol - 2-yl ] benzenesul fo
né i

de; 15 -
4-ami no-N-[4-(2-fluoro-5-trifluoronethyl phenyl)thiazol
-2-yl ] benzene- sul fonam de; and
3, 4- di ridtenwRiking pase may beadaptedr a¢dandingrtetthg Inalheeydnd severity

i o vl - | i de: and al .
e e DB 5 R Aot AR abichsn e patents
anyd afewerthtpsgéraral, HauUNIEBbEE wWilPFdryd hetweeh 5 le;ga?% 2000 mg

sol vates and hydrates of these conpounds; and als
RSE Jay & Ofer oF Mase isagetintakephadvaniagedwsly Ibetween 10 mg and

REOAE A8 a0 g SAABRET Tl T L0
pounds.

It has been discovered, surprisingly, that the kynurenine 3-hydroxylase
inhibitors have the twofold activity of controlling the secretion of both glucagon
and insulin. Specifically, in the absence of glucose, the secretion of glucagon is
stimulated whereas that of insulin is not. In the presence of glucose, the
secretion of insulin is potentiated whereas the secretion of glucagon remains
normally inhibited.

Such a dual activity affords a considerable improvement over the proc-
esses for the treatment of diabetes currently used. Specifically, the risks of
hypoglycaemia are very greatly reduced, or even virtually nonexistent, even
when the prescribed doses and/or number of administrations are exceeded or
have been poorly controlled. .
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25 Anong the conpounds of the general fornmulae (1) and
(I'l) and variants thereof discussed above, conpounds

woRtdd/osesest anti al inhibitory activity on KynuP€nERBO03/014539

3- hydroxyl ase as defined aBéve are particularly

preferred. The compounds of the fornulae (I) and (I1)

defi ned above are useful for 30 the preparation of

nmedi cament s or pharmaceutical conpositions for the

pr evenThé|presermtdr’rwent]mreaoneemueiﬂlydabbelteweartd atpocess for the

T e
gﬁet éa%(Il Mbtasd %bﬁsu@tm@h@%ﬂﬁfﬁﬁ’ibfé@i ?%'dha%fa@émldéﬂyaéﬁé@ﬂt/e dose

|'east one conpound. of the fornul a or of the
dbomeloa njare)Gorap sothat inhititrsymigenine &nhUﬁfQ:XrYtaS& ofrtppdormula

I'le vehi S,.0r sweeteners, i.e. any
bh?fg 8f8HHu%Hiﬁﬁ§égﬁpgéggﬁy ‘accept abl e pon s toxic,
inert excipient usually used in the producti on of
phar maceuti cal conposi- tions. harnaceutlca

conposAQOgsthemﬁnMM%@fdhﬁA fprmwé hthah haye dnhiBfery activity on

ki BBRe o HERERARRET (RFLAFIRG, SRR nat ey, by, entioned

m@tu‘dées pl ain, sugar-coated, filmcoated or
subl i ngual tabI ets, sachets, gxo ket s, Ioz nges,

creams: oi fdehrdichigenhenydedr ?'&%'Slaé" ' etc. The
Ki d gth t
And sever 193 R fiforBiRBRATARKESUEANRA b, 00 03 b
admi ni st r amedmy| de{® 4’ dmdload);srmrtyfh)e4-paxobe’talnoate age and
i ght. |, th bet we 5
My and- zooﬁg?ﬁ Rustrogqut- 4 RhipfPHari-ox A g dE 456"
i nt akes, @ZIZaﬁ)‘?(ﬂ’éi%M -(@et M@@ghéﬁym -SKbutdR6Ie e,

for exarrpl tween 5 20 It has been
di scover ed Rﬁ)@hydﬂow% -nhmphtenyl)wtéytnmbman@c acid,

cont ot 11 niFana BBy A ArdEnlR SRl O gholoadl:
insulin. Spgcohyamxyw-(3'¥ mepﬁaﬁﬁ)-atm@iummc atide
secretion of glucagon is stimnulated whereas that of

i nsulin is(fod hyrirp%(@r”éﬁ&k&@m@hegvlwo@@btﬂwlc acid;
Secr et 1o Bk HRR HgRRVERI 3 kSR RERy ) Agropytanoate
- (R,S)-2-hydroxy-4-(3',4’-difluorophenyl)-4- oxobutanonc acid;
- (R, S)-2-methoxy-4-(3',4’-difluorophenyl)-4-oxobutanoic acid;
- (R,S)-2-methoxy-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- (R,S)-2-methyl-4-(3',4'-dichlorophenyl)-4-oxobutanoic acid;
- (R,S)-3-methyi-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- 2-hydroxy-3-benzyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- (R,S)-2-methyl-4-(3',4'-difluorophenyl)-4-oxobutanoic acid;
- (R,S)-2-chloro-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- (R,S)-2-methylidene-4-(3',4'-dichlorophenyl)-4-oxobutanoic acid;
- (R,S)-3-phenyl-4-(3',4’ -dichlorophenyl)-4-oxobutanoic acid;
- methyl (R,S)-2-benzyl-4-(3',4’-dichlorophenyl)-4-oxobutanoate;
- (R, S)-2-phenyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- (R,S)-2-benzyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
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Such a dual activity affords a consi derable
i nprovenent over the proc- esses for the treatnent of

waolc@detmssy current|ly used. Specifically, the riBREEPR{003/014539

hypogl ycaem a are very greatly reduced, or even
virtual |y nonexi stent, even 30 when the prescribed
doses and/or nunber of adm nistrations are exceeded or
have been poorly controlled. W 2004/ 060369

PCT/ EP2003(B) 14833 -d&zhidrophends-drixo-2rbeitenma acid;
consequent al so,relates to a, progess for the,

treat ment "’d(%ﬁe‘tdzg‘,or. W')r’ﬁ'ﬂ?(ﬂ%s'é‘éteap'ce"f‘?'ﬁi nat es
the risk O(fE)Wgségiub?@&mr@n-cx-bkas-zs@m@nercogcﬁas

consi sting I'n m ni steri'ng a pharnaceuti c.a’l Iy
ef f ecti ve @k (3'ehlanphenyljrdraxocbptantis acidat i nhi bit

k i - | th la_ s (| f
the- 1 of mut A aeRB Rt ol bR e Lompounas
of the.f or(raglzﬁn{éthyltchea’,m\'tmldrabhbwlpnmmmbwémioacid;

kynur eni ne droxyl ase, non-limting exanpl es that
may be- nendd MI-M(%’&’MIorp(phenyl)-4-oxo-2-buten0|c acid;

4-(3',4" -di | ) 4= ' i\ Bsnmim acid-
V05 o RBRE deo RRIBNRASH 2ot sy,
4- (3", 4' - dimip-nyeioxgaa 3 -chicrsphertaydaie:2-bufdioic acid;
S) - 2- hydroxy-4- (3" -chl or - oxobut anoi c. aci

henyl ) - d;
- (R S)-2- H%@-Bx«}my(%(3’gﬁeg%ﬁwﬁgﬁ-mz%%%m’%'gi
id; 15 AAvAD- n amid-
S+ 2. hiyr o) SYdeR 4 (4 Shioropeny);-axe 2 butenclc agid;
(R - (E)-2-hydr'oxy'-4-(3’,4’-dichIorophenyl)-4-oxo-2-butenqic acid;
asz:, ﬁ hy ar o()%:ﬁhg/grdxg?-tf-?é’%h-ldﬂ[u%?g&ne}/nlﬂ):dﬁb%%%%r}\%llccacid;

(S) ;12' hydr gethvt- (@)-2hydicshl (P pnarMorofhenpRdt &eP2 Butenoate;
aci d; '

ar)i- 2- hydr oxy-4-(3', 4' -di chl orophenyl ) - 4- oxobut anoi c

acid; et h%{y d -(34'-dj nyj)-4-0x0-2-butenoate;
(RS) - 21 hy deVY (B:3-Bydpxyet-EhidsFisiRrmphenvl-gxise Ryteneate:

, 20 ( Iso th ible geometrical and/or optical isomers thereof, and
S) - 2- h)g/eg? o":lx‘?/cz 4-9( §'°,S?1" - dlgf | uor ophenyl) - 4?oxobut anoi c

e pdossible tautomeric forms ther_eof; .

é? |82j th_rgeéo eé%'sdé'n%gf‘nyd‘}afe@gf'tH@éeOB&ﬂBXLﬁdsA‘,' oxobut anoi ¢

(R g) - andERiISOWe pobSibledsalth Hresowhiery bhardnacealticaliy aicceptable
acid, -

@rE) orbans:, oy laltamagively thei RarmaspHiFally)aceepiaie Ripditgs of these
acid: - (R
§?g§°|"r‘\gg%yl -4-(3',4' -di chl orophenyl) - 4- oxobut anoi c
aci d; -
o VSL%é'ﬁ&é’r‘?&znyéfs‘é'r%?;téé‘ 10 % oot SROEE DreVention Bt Heatment
of diabetes and/or its complications, comprising the administration, to a patient
requiring it, of a dose of one or more compounds that inhibit kynurenine 3-
hydroxylase of the formula (1) or of the formula (1l) defined above, such that it
produces a substantial inhibition of kynufenine 3-hydroxylase in the patient.

In particular, the process defined above allows the prevention of diabe-
tes, especially in the case of patients presenting the characteristics of the diabe-

tes pathology, without this pathology yet having been declared. The criteria for
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(BE)-4-(3 -nitro

(R S)-2-nmethyl -4-(3",4"-difluorophenyl) -4-oxobut anoi c

w@200d/060369 PCT/EP2003/014539

(RS)-2-chloro-4-(3",4"-di chborophenyl ) - 4- oxobut anoi c
acid; -
(RS) - 2-nethyl i dene-4- (3", 4" -di chl orophenyl ) - 4- oxobut an

(@%?ﬁ‘gé ﬁﬂ dhisi patheleay Are definedy yhexgmples in Righetgsdrare, vol. 25,

agughl. BUanudp Hyh2, _
(RS) - 2-benzyl™-4- (3", 4" -di chl orophenyl) - 4- oxobut anoat e;

é?. g) i _ZArRBFiB%é %b‘n%libg'tlidrgsi. ﬁ1halt?rr1a03P Bg n%é%tfo%_e%ggﬁgc?arm/ é:re arterial

(WyperteAsionnz viabdtéSreldteddi inhhMhRRs y;brbcés@é@b%éé}%'aﬁglopathy,

aci d; WD 2004/ 060369 PCT/ EP2003/ 014539

(TBjcreangiopathy g iciahelico prehyanathy, operipherat @abencamewmpathy and
: henyl ) - 4- oxo- 2- but enoi c acid; -

(r%unﬁpastgy O?Id{??ﬁgt:#gir ) 4- oxo- 2-but enoi ¢ acid; -

(E)-4-(3" -chl orophenyl) 4 0X0- 2- but enoi ¢ aC| d 5 -

X0- 2- but enoj c aci d

(E) - 2- hi#t H”ﬁ"“@”gge%“ Oallsb/mtB?cﬁ%@mwf) dsqobihe io'iwﬂléﬁo(ll)cand (in

SMBer ooy 19ve oo [9Ung B R UsF In e vglign gnor treatment

afidiabstes and its complications, according to a mode of action that is hitherto

iialf(g \%r\/llmé%hlg%hérapeu{ngpeldrOphenyl) 4-oxo-2-butenoi c

(E) - 2- hydr oxy-4-(3' - chl or ophenyl ) - 4- oxo- 2- but enoi c
acid; 10 -
(E) - 2- Hyrgrigxgntipn 3lsofrelates themybyess fox onanufactminganedicaments

154 B Yisament andios Prevanes, ol sianetes. B partsulas apsinsuiin-depend-

&t dﬁlabetes and its compllcatlons by mhlbltln kynurenlne %h%/droxylase in
(E).- dr’ oxy-4-(3',4'-dichl orop - OX0- 2- eno
cYVfH@i at east one compound of the formula (l) or (II) is subjected to an in vitro

Qggt & W?Hlf?&%’ ﬁ?’ ‘WyRuréhind!d-hyoRMIEEY bha 4h8* Riofo LN reSponding
(oEbmﬂelyytdrthﬂ)saﬁ (e%ts dre tHerhtordmdIRsty In) the-fexe-ot-Pphamtdceutical

GE)’”—DE’SH% &J?yoaa'tYsW'th addition of GoRBaAYMgcattisrby acoeapiahiafiller or

" {8hiclednd al so the possible geonetrical and/or optical

i soners thereof, and the possible tautoneric forns
t hereof; the soI vates and hydrates of these conpounds;

20 and_al so he, possi bl e salts thereof with a _ )
phar naf::l—ﬂ??lycgg S’/‘eﬁﬁﬁ%‘blﬁ eelatgsity & pragess fopscreening candidate

@bh\?ﬁgggé Y@‘oéé%ggﬁ Jgfh%r PRRGEHTIT B tréafhGRRIr MPatsetBE O d'ESpecially
non-insulin-dependent diabetes or its complications, by inhibiting kynurenine 3-
hydroxylase, the said candidates not corresponding to formula (1) or (Il), 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.

Among the candidates that will be preferred are the compounds already

known as having antidiabetic activity.
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The invention also relates to a process for the
prevention or treatnent 25 of diabetes and/or its

W@ eoralobesas | ons, conpri sing the adm ni strati on, PCDER2003/014539

patient requiring it, of &7dose of one or nore

conpounds that inhibit kynurenine 3- hydroxyl ase of

the formula (1) or of the fornmula (I1) defined above,

such that it produces a substantial inhibition of

kynur efhaexanplds that fakaw illustrate, prithasitplaging any limitation of any

fi L1 [ l. .t h .
B a8t i1 58 OBt Bt g A" Ty gl e
??ﬁﬂeﬁ@ﬁén PréSsybs hd the adtavitat 6f boinecsf the ddrmpolirdsedescribed
es pat hology, w thout this pathol ogy yet. having been

dbeveriedantitiabeti¢ tastivily flests\and desisoeh3gbibition of kynurenine 3-
E rlogg ggS/ 014539 36 di agnosing this pathology are
& . for exanple, in Diabetes Care, vol. 25,
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di abetes,.and its conplications, by inhibiting
ktharr eni ne 3-hydroxylase, in which at |east one

compound, Abg! BRI BIER. {1 hidlh L] I od: SRR P it L0 1%8-149°C

in vit n of “kynurenin
Zcdpitrpxuiaag poanyd the nol ecul es respondi ng

Phe. 1 oPsotén ANMAa,(280eMFoaisorsntorpbasialesh, DRISO): 8.74. pom,
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SRUARELANS bl chisedynliet MLoTSRRSH R, 12 rom 12

abff C@OR)es to a process for screening candidate

conpounds for activity in the prevenijon reat . _
of di a&é&wﬁ_@ﬂg@éﬁ éﬂ"ﬂ;)i 2 404 iq';é?géjpg‘n ; 1326.6;
ihabetes or its conplications, by inhibiting
Kynuiéeni ne 3

TLC analysis:

silica, eluent: methylcyclohexane, ethyl acetate, acetic acid (50/45/5).
Rf: 0.53.

The compounds of the family (Ih) as defined above were prepared

according to a similar process.

Preparation of ethyl 2-(4-methoxyphenyithio)-4-phenyi-4-oxobutanoate

(compound lh-13)
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hydr oxyl ase, the said candi dates not corresponding to
formula (I) or (11), in which process the candi date

W@oopow3des are subjected to an in vitro test OPCTI/EP2003/014539

i nhi bition of kynurenine 33Bydroxyl ase, and the

candi date that has responded positively to this test

is selected. 30 Anpong the candidates that will be

preferred are the conpounds al read known as havi nC?.

08 @lﬁ&bhmamal\athyl.bamymmlmetfé@2 mol) is dissolved in 6 ml of

9
PCT{ EP2003/ 014539 37 Th | t hat foll
ret0dena: BNIORKBHBL (2 pIAUICHERTE | TRT, steropfagn 0280 g (1
lelgDifkafiht) b¥es-hitRE%tRidphERGES Beri A@dsdibj ects of the

invention, in particular.the preparation processe

Tihe reactierr meditmes left at @PRCHPr TRNQUBERNGhIendeengentated under
above in antidiabetic activity tests and tests of

VARYYt i on of kynureni ne 3- 5 hydroxyl ase. Preparation
THaBhRIePoRASsIAtddPMs afen purified on a column of silica (eluent: 90/10
2-(2' - napht hyl t hi 0) - 4- phenyl - 4- oxobut anoi ¢ acid (com
syclabexanergthybacetaie)g (0.04 nol) of commrerci al
3-benzoylacrylic acid are dissolved in 90 nL of

nmet hyl ene .chl ori de. 2- Napht hal enet hiol (0.04 nol; ‘1

estlatedl vasiht: 0390 Heyiekioe 66.6%8hall.r eact i on mediumi s

| eft for 20 hours at 20C and then concentrated under
vacuum The crude solid product isolated is then

tpfrbgdﬁf@mw%zd‘ro;@mz, SOREAR e Bk, cHiblotghpd of f by

rystallise romisopropyl” 15 ether.
l1s@6 ppev tipleyI8H; 34 5Ppy, mukiptet-2H;18©66rppm; sigalati $id; 401 ppm,

e s B B BB 7 5 B DB, GFERrom. 7.7
%)?ﬂ‘,ﬁdo{,%@pgipg 535,9,28 singlet, 1 H 7.9 ppm multiplet,

arom ; ppm COOH). Infrared spectronetry
(cm'): 1702.8; 1680.7; 1595.0; 1435.2; 1326. 6;

ke spee et Dl g Einde Foldn e g 207 021

(1285%/ 5)

The ethyl ester compounds of family |h as defined above were prepared

according to a similar process.

The compounds of family lh are collated in Tables | 1-4 below. The purities
were determined by HPLC/MS.



25 Rf: 0.53. The conpounds of the famly (1h) as

defi ned above were prepared according to a simlar
w@eaansse9 30 Preparation of ethyl PCT/EP2003/014539

2- (4- met hoxyphenyl t hi 0) - 4- ghenyl - 4- oxobut anoat e

(compound | h-13) WO 2004/ 060369 PCT/ EP2003/ 014539 38

0.408 g of commercial ethyl benzoylacrylate (0.002

nol) is dissolved in 6 M of methylene chloride in a

round- bottonmed flask under argon. 0.280 g (1

equi valent) of Z-met hoxyttiogghenol s then added—The
reaction mediumis | &t atg20C for 72 hours and then

concentr at ed under he crude oil isol ated
|s t hen purifi gd~QQ o+ silica (eluent: 90/10
ngﬁ@Qﬁ{ et : sol ated weight: 0.390 g;
yi eI 56. 6% 27 10 Prot©OH NMR (200 MHz, sol vent:
deuterated chloroform: 06 ppm triplet, 3H 3
ppm rRfSH pI et Numbese | ppMassi nyl &uritgH;| 4 Yeeldopin m.p. (°C);
nul tiplet, 6. 72 ppm doubl et, [ 2H(®W)om|, 7(%8P pprisolvent*)
t S|'5H romih7.78 33BM1 daublgg, 2H ag1om 15146 -149
r’“/;pect ronetry (cm1): 173D.6 ; 1685.1; 1498. Yisopropyl
u‘ 287 6;| 1248.21;| 1213.6.| The ethyll ester ether)
copRoyBds of Tam I'ypd N -as GaE U ab g e g7 gpa eq'32_135
cor ding td . a SI m |l af process| The conpounds of (ethanol at
y Ih are coI lated ip Tabl es 1 4 bellow. The 85)
" . P (= e \ A [aYaVW. N aYaTatel o)
[JUI I lI [S3S) S}NSI]—ZEESL 11 BC %Q4g’4L\.a IVL) gng Luu-és\.-z u.:..11.14-116
(isopropyl
F ether)

SH 4h 320.8 99 72.5 140-142
(ethanol 85)
Cl

SH 5h 300.38 99 66 132-134
/©/ (ethanol 95)
H,C

3

SH 6h 316.38 99 77.2 116-118
/©/ (ethanol 50)
H,C.
0

SH 7h 292.4 99 6.8 117
(ethanol 50)

(ethanol 95)

©/\SH 8h | 300.38 99 52.7 143-146

* solvent recrystallisation

5 Table I-1



Conpounds Ih OH R-SH Nunber Mass Purity Yield MP.

(©; (solvent*) SH 1 h 336.41 99 81.1 146 -149
woeaprapy! ether) SH 2h 286.35 99 67.6 132- 2GHEP2003/014539
(:-:r. (ethanol at 85) SH03h 304.34 99 68.4 114-116
(isopropyl F / ether) SH 4h 320.8 99 72.5 140-142
(ethanol 85) d 1)", SH 5h 300.38 99 66 132-134

(ethanol 95) H3C/ O /SH 6h 316.38 99 77.2 116-118
(ethanol 50) H3C~ sH 7h 292.4 99 6.8 117 (ethanol

50) SH 8h 300.38 99 52.7 1&3-146 (ethanol 95) *
sol vent recrystallisati ond 5 Table |-1 WD 2004/ 060369
PCT/ EP2003/ 014539 40 0 S @npounds | h

Compounds [h

O\/
R-SH Number Mass Purity Yield m.p. (°C);
(%) (%) (solvent*)
SH 9h 341.41 99 33 oil

Y

/©/8H 10h 332.4 97.4 24 oil
F

/©/SH 11h | 34885 | 95.2 19.8 oil
Cl |

D/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

©/\SH 16h 328.43 99 41.2 oil

Table |-2




O R-SH Nunber Mass Purity Yield MP. (C; (solvent*)
C sH 9h 341.41 99 33 oil SH 10h 332.4 97.4 24 oil 1/
W6 2@H0dm 348. 85 95.2 19.8 oil ci SH 12h 328. BGT/8%#2043/014539

24.2 oil H3C SH 13h 344.43195.7 56.6 oil H3c,0 jcr

SH 14h 364.47 94 9.6 oil 1ySH 15h 320.42 99 75.8 oil

SH 16h 328.43 99 41.2 oil Table 1-2 s WD 2004/ 060369
PCT/ EP2003/ 014539 41 0 SCR O Conpounds |h H3CQ\ O OH

R- SH Nunber Mass Purity Yield MP. (C; (solvent*)

334.37 98.2 51.3 108-110 (@t hamf '50) F SH 19h
350.82 99 68 120- 121

(@)
ompounds lh
Comp HiCr g OH
R-SH Number Mass Purity Yield m.p. (°C);
(%) (%) (solvent*)
SH 17h 316.38 99 70.4 121-125
©/ (ethanol 50)
A L-SH 18h 334.37 98.2 51.3 108-110
/©/ {ethanol 50)
F . :
SH 19h 350.82 99 68 120-121
/©/ (ethanol 50)
|

SH 20h 330.41 99 23.2 137-141
/O/ (ethanol 70)
H,C

SH 21h 346.4 99 68 137-140
(ethanol 70)
H,C<
0]

SH 22h 366.44 99 87.4 167-169
(ethanol 50)

SH 23h 322.43 96.7 30.4 120-122
M (ethanol 50)

SH 24h 330.41 91.8 72.5 105-109
©/\ (ethanol 50)

* solvent recrystallisation

5 Table!-3
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(ethanol 50) d SH 20h 330.41 99 23.2 137-141 i
(ethanol 70) H3C SH 21 h 346.4 99 68 137-140
wQetdaanasy 70) H3C, 0 / SH 22h 366.44 99 87.4 1BCTEED03/014539
(ethanol 50) SH 23h 322.43296.7 30.4 120-122 (et hanol
50) SH 24h 330.41 91.8 72.5 105-109 (ethanol 50) *

sol vent recrystallisation
PCT/ EP2003/ 014539 42 0 SCR O Conpounds Ih ( OH C

s Table 1-3 WD 2004/ 060369

R-SH Nunber Mass Purity Yield MP. (Q); solvent* sH
25h 320.8 98.5 78.5 166-169 (d8hanol 85) SH 26h
338.79 98.6 81.2 140-14 85) F SH 27h 355.24
97.8 82.8 154-156
Compounds |h
Ci
R-SH Number Mass Purity Yield m.p. (°C);
(%) (%) (solvent*)
SH 25h 320.8 98.5 78.5 166-169
©/ (ethanol 85)
SH 26h 338.79 98.6 81.2 140-141
/.©/ (ethanol 85)
F
SH 27h 355.24 97.8 82.8 154-156
/©/ {ethanol 85)
Cl
SH 28h 334.82 99 62.9 151-153
/©/ | (ethanol 85)
H,C
SH 2%h 350.82 99 54.2 117-119
/©/ (ethanol 70)
HC<
SH 30h 370.86 96.6 82.7 141-145
Oe (isopropyl
ether)

* solvant recrystallisation

Table 1-4
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C / SH 28h 334.82 99 62.9 151-153 (ethanol 85) H3C
[/ SH 29h 350.82 99 54.2 117-119 (ethanol 70) H3C 0 /

WG kho30ko38¥0. 86 96.6 82.7 141-145 (isopropyl eeh®P003/014539

solvant recrystallisation 43 Table 1-4 WO 2004/ 060369
PCT/ EP2003/ 014539 43 Study of the inhibitory activity
on kynureni ne 3-hydroxylase in rat Iliver s

Experi nental protocol Rat |ivers are honogeni sed (1:8
wei ght/volunme) in a buffer solution conprising: -
0.25 Msucrose - '50 MM pH 7.4 Tris; 10 - 1 nM EDTA;

and - el 2 e AR PSRN P 0B GrfiF AL YOEAISIAE in rat

TTIC Iucu 111

jper buf fer sol ution described above (1:2
werght /vol ume) . 15 The kynureni ne 3-hydroxyl ase
i nhi bi Exparimentaimseteraled by i ncubating 10 pL of the

honoge .
Vari ouE%igwgt%%W%ég? E%%&{%Q\k&@ﬂhfbﬁfmég% r;"alvpabuﬁ@g solution
fcbﬁ@insmg ume of 100 pL at 37C for 5 mnutes. 20 The
conpounds are tested at concentrations of between 1 pM
and - 0.25 M sucrose

- 50 mM pH 7.4 Tris;

- 1 mM EDTA; and

- 1 mMDTT.

The homogenates are centrifuged for 10 minutes at 12 000 rpm. The

pellets are resuspended in the buffer solution described above (1:2
weight/volume).

The kynurenine 3-hydroxylase inhibition is determined by incubating
10 uL of the homogenate with NADPH (2 mM), kynurenine (100 pM) and
various concentrations of the test compounds in a final volume of 100 pL at
37°C for 5 minutes.

The compounds are tested at concentrations of between 1 pM and
300 uM. 3,4-Dimethoxy-N-[4-(3-nitrophenyl)thiazol-2-yljbenzenesulfonamide is
a compound from the company Hoffmann-LaRoche (Basle, see J. Med. 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 experiments is repeated once and the ICsy values (in
umol/L) are caliculated and given in the form of a mean of these two
experiments.

By way of example, (R)-2-benzyl-4-(4-fluorophenyl)-4-oxobutanocic acid
(compound i) has an ICs value of 1 + 0.2 umol/L, whereas 3,4-dimethoxy-N-[4-



wae pbdtonmee de | s

300 pM

3,4-Di nmet hoxy-N-[4-(3-nitrophenyl)thiazol -2-yl]benzene

a compound fromthe conmpany PCT/EP2003/014539

Hof f mann- LaRoche (Basle, sa¢ J. Med. Chem, 40

(1997), 4738). 30H Kynurenine was tested according to

the protocol described by Carpendo et al.

‘(Neurosci ence, 61 (1994), 237-244). 25 Results: Each

¢3- nitrcmhempk)thuamirtzsyllbe@zeeps;dtomnmde écempounad k) 08 an ICs value
in nol /L) are cal cul ated and given in the

Pgﬂﬁn*o?(‘ @‘n of these two experinments. 30 By way of

exanpl ges(fd cénbeing Tép;(eéeﬁtamoé@mﬁmbé -cf- f@mﬂmmﬁam given in
acid (conpound i) has an | C50 value of 1 0.2 pnol/L,
\'Ahbleedisb@Oh% dn rwkinB i - INd{catasptie sagamsuement of the percentage of

5 F%ﬁﬁrfq?gﬁﬁﬁéﬁﬁ% hg rlox¥las'e]%:gw eheé%tme to the Cé)é’lthl (100%).
(conmpound k) has an I C50 value of 10 2.1 prol / L.
Resul ts concerning representative exanples of famly
h—are given in _Rrapre 1T gerow, Th Which 1s I N@{ cated
t he measupeneng”of the perdentage of 5 (eni 87 ng
Kynur eni ng | ase adtivity rel ati o
co QSR 0 SCR OO ©F
Ky ne R SH Ilh Kynurenijne 3-
i nk A on hydr oOH ase i nhilbition c r
control SHlh-1 23 21 Nzz-l SHI1h-980 8 SHIlh-2 704
RBH h- 10| 66Ilv I Kspurening 5o 4 SR-BHL 1 1 44, 6lh Kynurenine
3-hydroxylase 3-
inhibition hydroxylase
inhibition
10 uM % 10 uM %
control control
SH Ih-1 23.2 ©/SH Ih-9 80.8
©/SH ih-2 70.4 /©/SH Ih-10 66.7
F .
SH th-3 50.4 /©/SH Ih-11 44.6
F/©/ Cl
/©/SH Ih-4 34:8 ©/SH lh-12 63.3
cl H,C
SH Ih-5 45.4 SH Ih-13 55.2
oy o LT
0]
H,C
SH th-7 81.3 “/SH Ih-14 30.0
- SH - )
©/\SH ih-8 68.6 , Ih-15 95.0
©/\SH lh-16 84.4




F~C SHIh-4 34.8 SHIh-12 63.3 C H3CI/ ~ SHIh-5
45.4 j:::r S" 1h-13 55.2 H3C sH Ih-7 81.3 1 SHIh-14

wW@000d/06886b | h-8 68.6 SH I h-15 95.0 SH | h-16 84pdr/¥¥2003/014539
2004/ 060369 PCT/ EP2003/ 014839 45 O SCR O SCR OO
H3C0 O OH C OH R-SH I h Kynurenine R-SH I h Kynurenine
3-hydroxyl ase 3- inhibition hydroxylase inhibition
10M% 10M% control control SH I h-17 16.0 SH I h-25 67.6
SH1h-18 6.6 | a SHI1h-26 55.5 F ~F/ SHI1h-19 4.1
SH I1h-27 34.9 | <cil"a SHIh-20 13.3 1 /sH 1h-28 50.5
H3 C~ HCs" Ih-21 17.4 SH 1h-30 24.3 H3C 0 SH
h-22 8.5 SHI1h-23 38.1 JSH Ih-24 18.9

R R
o s o s
0 0
H.C. OH OH
e Cl
R-SH th Kynurenine R-SH Ih Kynurenine
o 3-hydroxylase 3-
' inhibition hydroxylase
inhibition
10 uM % 10 uM %
control control
©/SH th-17 16.0 ©/SH ih-25 67.6
/©/SH Ih-18 6.6 /O/SH Ih-26 55.5
F F
/@SH h-19 4.1 /@SH Ih-27 34.9
Cl Cl
/©/SH Ih-20 13.3 /©/3H Ih-28 50.5
H,C H,C
SH Ih-21 17.4 SH Ih-30 24 .3
w O
SH lh-22 8.5
,SH Ih-23 38.1
©/\SH ih-24 18.9
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5 WO 2004/ 060369 PCT/ EP2003/ 014539 46 Study of the
antidiabetic activity in NOSTZ rats The anti di abetic

wW@eauwsdsy9 of t he conmpounds of the fornul ae (I1)PemdEPLob3H14539

orally was determ ned on aréexperinental nodel of
non-i nsul i n-dependent di a- betes, induced in rats wth
steptozotocin. 5 The nodel of non-insulin-dependent

di abetes is obtained in the rats by nmeans of a

neonat Stud Jcﬁthth dmbéﬂ'ueadu itpfin NOSTD rats

st ept ozot ocr n. Iabetic rats used are ei

ol d. Tﬂ'é\eaﬁmﬁlfigetéﬁ actiyiiysefathe ¢omREYREs @éﬁh%goﬁm\:‘\gﬁ (f)oa”d (i)
b R AT ST 4558 g o

gdexisj immme? |ofrat79\gim stgptarotd€in? a.m to 7 p.m) and
of | a”eﬁp&éﬁgeeﬁwmaéu?a%@wpéw ditfefesol GhFEeg i 45E rats by
nﬁ?arlé@r‘%H%naééﬂh iR (oﬁ%ﬁ@eﬁy%mbﬁf f@%&émszétwle?hours

ore the tests uring wh perlo
renoved hepmabehosatsmsenbam atght .wedks olat Iher animajatase housed,

|l D4 th the t
Tt sy, SRl 188 g0k It ool b AL Bplfal pouse at a
‘Pég&lﬁfédol%ﬁibé?bt@@%f 29 1gipECemd aib Aééteéﬁ@%sﬁ)fw cy?dlél@f ight (from
the animals with pentobarbital ium (Nenbutal (r)),

300 . to7opm. tanmd@rkrzeszsdk@m T .pdm thé aehd- dhetrfieod QPPS'Sted of a

AR Ra P B AS t B6  a  SgE TP wn e

-enbéption wf {dstihg tW@ mmrt;Ibélﬂd)r@rtheqmuﬂdnhQWhlcRQJenod the food is

def i ned previously

_rempyed fp@sitataorpiive)statedhenyl - 4- oxobut anoi ¢ aci d) and

5 SO A BT B 1 ) vty o s

wesduaty avodicts atfieptiolk figat adrmmésteatioar ofmbet priodpcbamd 80 minutes
descri bed above. The

SRBI AIRESIR B AP GHREGE cHnGeToPAIRlelg o dian (legputal®), a
FhoCpigoa e i BlkeliTim Mo ERERH TRERN 00 oy "B1. (200
ng) DA AmShdthe B8mpa0AdsoY the Forfuld (1], th9cerhPouhds 8f the family
](-lclgl) elszpe_c%allly the compounds of the subfamily (li), in particular compound lh-1
defined previously (2-(2'-naphthylthio)-4-phenyl-4-oxobutanoic acid) and com-
pound Ih-3 of the subfamily (lj) (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 treatmenrt) 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-3 7 10 -12 -21
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WO 2004/ 060369 PCT/ EP2003/ 014539 47 These results
show the efficacy of the conpounds, especially of the

wo ovoaobeseg | h), in reducing glycaem a in the di POFEPD03/014539

animals. This antidiabetic4activity is correlated with
an inhibitory effect of this famly of nolecules on
kynureni ne 3-hydroxyl ase. 5 Study of the effect on

gl ucose production by the liver Materials and nethod:

The heThieseyressltsishowstheaktitaty wh thbecdmpeands, ¥pechally of the
rats fasted for 24 hours, ~accordi ntg to the net hod
dersayla kg, infedueing gycaemia i He diabafliq aoimals. 29. 10 83,

The fo i ; : : T -~ .
nepat ol aaigbRtcTHCoRy < coftek e wil ol nivitogy gifect of this
Hedily of moledutes pn &grureairsf 3-AyBroytdsase/ dexanmet hasone

at respective concentrations of 5x10"5 M and 5x10"7
M wth preincubation of the products at the test

doses. gad{Nof e WLt BH # mca's'e?rédaéﬁohtsg fHe liv8e

cells I ncyu or ours a Tn a

Kr ebs/ Mateji@igandirhetiodat t he abovenenti oned

concentrations. 0.1 M i nsylin i I ef

Subst a8 neRmongan arg Ko R didtmufie S8F of Vybfhr JhfifSted for 24
hbakd, eackbldidd 1o fe M@hbERREOEEH Methsdd DellBiof 013 11975), 29-
to.18 hours 1n RPM 1640 20 nedium free of glucose

B3t suppl emented with 1% gl utami ne, 100 U nL

peni ci | i.n.and 7x10-5 M
hydrocjﬂf{ygg%'}g'gﬁg%o%’%@ﬁqg%%egf washing in pH 7.4

PBS bufif §he Hdpatesies arr eultured ot €6itd 98 Homes imBIMEManedium in

37C in a Krebs buffer f)ee of glucose and of insulin, .

demPaesaneg POAMR gyelagg/idevametiasone Weqq@cfm% concentrations of
anGge enge :

BB R0 Ao B0 SRR BRLe SRR HE0ES et coses.

e 'VRAEHing fribEt AACRBS Thaffdrd ey celid arx iryubaiad $oratheee hours at
performed (Table 111- 2%. Quantification of the lgl ucose
i3 °@enfa Kieks/AMPHUDEN buiferat the abeyrrpentiriasdcgneredions. 0.1

GG A 5, 2 Getenes o RRE R TERE offttmens are
ipeefobraed ¢abred(lum vi a the Lowry net hod

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 7x107° 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 lac-
tate/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 111-2).

Quantification of the glucose 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).
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30 (BIO-RAD Dc protein assay, Bl ORAD 5000116). WO
2004/ 060369 PCT/ EP2003/ 014539 48 The results are

wezgupsserl as nnol es of gl ucose produced per nBCDEP2003/014539

proteins. The statistical u&st used is the t test.

Results: It was thus denonstrated that tryptophan and
kynurenine are 5 powerful inhibitors of hepatic

gl ucose ﬁr oduction in vitro. By way of exanple,

Conpounli g Hesultsrape exprassedsys amples of glucose produced per ng of

(Borénbenry Liafrefidaltb AU MA L ey, OxObutanoi ¢ acid
(conp ) an

(R'S) E)gfukjl)elnzyl -4-(3',4" -dichl orophenyl ) -4- oxobut anoic

3 hycr PRI Tt Ak B ledlonatiaied Vigtdnsopean ener iurenine are
T RIS BF e R HTRRE, PloBUt(Y) Tp o alpy b exampe,
T Tt S0k i 1 Sy g+
AR HEtS 2o 8B pnEang 1 - Blebhenayed 3 4 egioraphenyl)-+-

% i i Btvid-Bkiilirénih /4]
bt onppingl| Tonh PSS el Phfaronae

pRhiRiPLs, egratfound de bemwresfiatinkibitorsdofch épaticqylucose production in
Al t tration GP rotei
R At Y e P R TS W 01 T0 oM 7 1



100 /IM5 3 Table 111-2 15 WO 2004/ 060369
PCT/ EP2003/ 014539 50 Conpound Concentrati on Hepatic

w@bkamaosesepr oducti on I nhibition (NM (ol / ng BET/EP2003/014539

protein) (% MCA 10 67** 49 101 6 1 88 7 13
Conmpound i 10 73 4 28** 100 39 3 62** 0 101 6 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 22 O
101 6 - 199 5 2 Kynurenine 10 97 6 4 100 66 4

25** 1000 22 2 78** 87 .12 Tryptophan 10 518 8

12 100 111 5 81*%r0 $geﬁtﬁﬂgpmgm%’9 *}eﬁ’@?%‘%#%%t on

the secretion of the paygIARIGIECHSE PRO@RCtion
stimulated by AMPc / DEX

Test concentration HGP Proteins
Products % of control % of control
1 uM 103 113
|h-1 10uM 83 117
100 uM 15 85

Table 111-1
Products tested on primary hepatocytes
Hepatic Production Glucose
Basal Lact/Pyr 2 hours

Test concentration [GP roteins
roducts of control of control

1 uM 10 i
-1 10 uM D7 D1

100 uM D J

Table lll-2
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5 insulin and

gl ucaaon,

in NOSTZ di abetic rats
Mat erials and nethod: The pancreas is taken from

waréiambmsey ender ed di abetic by injection of

streptozotocin on the day 60 birth (Portha et al.

PCT/EP2003/014539

D abetes, 23: 889-895; (1974)) and anaest hetlsed Wi th
pent obar bi tal (Nenbutal: 45 ng/kg; intraperitoneal 10
route). WO 2004/060369 PCT/EP2003/014539 51 The
sol ati on asbrR@htrdfibhn | ¢lephli® PoGREESS EhRdeRLbA WNsibition
hEearaung fomp nodi i cayiniolkhpeRprotsingl .. Nature| (%)
5.5 11972), +25- 126) of-rthe PToOToCOT trescrbed uy e
SMiGAan et |dP. (Diabetes, 15 (1966), 466-472). The|®7
pffect of tle conpounds anqfet he reference substances
'S tested po—+or—35—mnptes—{+romt—=20—mnutes—to—t
55 m nut ¢ ¢d) in Krebs J88fer in the absence of 13
g 8'3‘89%” 'afid .t hen for 3)7§1mut es (fromt = 55 m nufgg
ot 85 HBnutes)in-the presence—of 16-5-M
yjl ucose. TheoOBoncentrat 88 108 the hor mones, insulin62*
mﬂgrnrag% Secret ed Er ne mediam s nmeasur eq_
Via a conpégtfitive radio unoassay using the kits: | 10
nsulin-CT|@ s Bio-Inte matii @nal , Schering and 30
Lomageid - 1Q902=—Bioche mguno SYSTEM_Tespectively,,
The resultg dre expresse t he nean SEM (gtandar&
error of ngapyp of seve 35 sexperiments. The 65**
pt-attst+ecal—test—tusedt—T—the—Scthreffetest—Ts Resulfts:
=f f ect of §Pyptophan and®Pf & detabolites on the -
>é€ﬁ1§5urﬂ~ﬁk ofyoi nsulin awgoghugggon | n perfused 0
sol at ed p#rereases—FHrem-NO-STHE—d+abet+ecfrats—Fgytre
L shows thiﬂoﬂryptophan 460 Fulldtes insulin secreti ¢r2
n a gl ucos$e- dependent In a diabetic rat
3ancrgas_ f;?_m_l_grl v Ej ;ﬁgﬂq’)sehnmn 20 that -
ryptophan dtinul ates gl @8agdn secretion in a 2
ucose- (g pi dent manne Inza diabetic raft pancreag.
Y]W%’HF d_like tr 1376h an__stimilates the
secretion ()f100nsu| in (—Bgutre, 3) and of gl ucagon 25
Fi gure 4) |n g gt ucosefgeEpendent Tanner in a_ 2s o
Hi abeti c_rat!'%%ncr eas. 88 + 2 : ’8
0 587 £ 12 -
Tryptophan | 10 518 £ 8 12
100 111+ 5 81"
Table IV

Study of the effect oﬁ the secretion of the pancreatic hormones

insulin and glucagon, in NOSTZ diabetic rats

Materials and method:

The pancreas is taken from animals rendered diabetic by injection of
streptozotocin on the day of birth (Portha et al., Diabetes, 23: 889-895; (1974))

and anaesthetised with pentobarbital (Nembutal:

route).

45 mg/kg; intraperitoneal
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Figure 5 and Figure 6 show the secretion profile for
insulin and gl ucagon, respectively, stinulated with

whgomnessne (at 10,4 Mand 10"5 M in a PCT/EP2003/014539

gl ucose-dependent nmanner i®¥la diabetic rat pancreas.

This stinulation is simlar 30 to that obtained with

trypt ophan and kynurenic acid. WO 2004/ 060369

PCT/ EP2003/ 014539 52 Effect of kynurenine

3- hydr Thyl isskationtdna penfissiom of fiee paocraisome s peiforsned according

and lﬁggc%ﬁqggl ehfr%zgﬁyﬁléfl al %393@@95 i@’f aéé)omf NQe protocol
Hé@b#%é@b; an'&t A Dabétes] m(mfb 86-4725.agon -

secretion progm e as for. tryptophan, 'kynurenine and
kynur eflihe efteat. ofﬁhes:orrmrhmmdsaoﬁ oﬁthmyefaeansv@ewbsiances is tested

o5 S T L8 30 BB b e n e

abdedde qu&@ 'emai thfen f0rB0 hilnated (Ii{ifonﬁﬂttwwomlnutes tot=85
respectively, wth conpound k). 10 STUDY OF THE

ACTUESTin the presenaEDf FAS MM GiUePse.f ect of the cheni cal

o ubosd B AaATARD P B AR o iEq Bcbpn, SRrpted into

kRO IREdIBNSid Medisttdd viala dompdtitivieoradidienimdassayafsing the kits:
g;gerhans obt ai ned by digestion of exocrine
Iib neafi Eis tBlgéu@rwtmaboﬁpae@m&s@d dnlycagem plAeM- efjiochem

nﬁ]n%oéy)st&hag%s%'é&gvé?%e i ncubated for 90 minutes in

e presence ncentrations of glucose, (2.8 nM
or 8 nihe resolts hee pxpressent as thersxance SEM (standarhecal of mean)

ound The insuljn secretl on is a d .by, RI A
(Oh SPHeI RXRBAERIS 8istaHStiFREeabY RS BB RS 84 ous
chem cal conmpounds to stinulate insulin secretion is
estimated by calculating the stinulation factor*. A

Remudtend stinmul at es the secretion of insulin if this
(20t 1 g i hiog iRl 15 Bl b2 a0 Y oot insuii
(At g Ridagoh iHerfisedsyISted pancreases from NO STZ diabetic rats
Figure 1 shows that tryptophan stimulates insulin secretion in a
glucose-dependent manner in a diabetic rat pancreas. Similarly, Figure 2 shows
that tryptophan 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 pancreas.

Figure 5 and Figure 6 show the secretion profile for insulin and
glucagon, respectively, stimulated with kynurenine (at 10* M and 10° M) in a
glucose-dependent manner in a diabetic rat pancreas. This stimulation is similar
to that obtained with tryptophan and kynurenic acid.
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0 G= secretion of insulin (pmol/mn. islet) in the
presence of glucose al one o G+Product Product= seof

WO peulososef pnol /mn. islet) 30 in the presence PET/ERB®03/014539

same concentration of glucédg2e and of the test

chem cal conmpound. WO 2004/ 060369 PCT/ EP2003/ 014539

53 Figure 11 shows the insulin secretion for conpounds

| h-18 and (i) at 10-5 Mat glucose concentrations of

2. 8 mvEffest oihkynyenioe S-bgdepylaey inhibitgsoon3be sepretion of

CLAINS 1. e of at. | eas e. DOu hat i nhihits
TRelE e hikabiostynaBBFusan” EORREY HantiEase i SN0 572
Rabétidpas for the prevention and/or treatnent of

di abetes and its conplications, i nhibition of

b
kynur edheckyBLURgRIne By Mydrexylase iibitars Shaw:thersames insyin and glu-

R Eh R RSP 1B R A Ty s

@bsphiatioh insayg be &eB. in Bigures Fodred 8(stimuldtionmoflinsulin@ral of gluca-
2, in which the conpound corres or']__ds to the g$ne al ]
gopmiesP]atiyelys Wih CRERGERE ik Iando Mmiiures |9 ands Oréstigulation of

onsiin 3ntfor dRicagdn, refe Sy ubh Boffpdhdio, P O R S R

radi cal chosen fromthe follow ng radicals: R15 R16
R17 11

STUDY OF THE ACTIVITY ON ISOLATED RAT ISLETS

Effect of the chemical compounds on insulin secretion as a function of
the glucose concentration, in vitro, in isolated islets of Langerhans in static
incubation:

The islets of Langerhans obtained by digestion of exocrine pancreatic
tissue with collagenase, and then' purified on Ficoll gradient, are incubated for
90 minutes in the presence of two concentrations of glucose, (2.8 mM or 8 mM),
in the presence or absence of the chemical compound. The insulin secretion 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 compound stimulates the 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 G=secretion of insulin (pmol/min. islet)
in the presence of glucose alone
o G+Product =secretion of insulin (pmol/min. islet)
in the presence of the same concentration of glucose and of the

test chemical compound.



| and /O Rl14 Rl represents a radical chosen from
i near or branched al kyl containing from1l to 14
we aedamnozat ons and optionally substituted, al keprgi/EP2088/014539
al kynyl, cycl oal kyl, cycl oaBkenyl, a heterocyclic
radi cal, an aryl radical and a heteroaryl radical
R2 is chosen from hydrogen, a hal ogen atom hydroxyl,
thiol, carboxyl, alkyl, alkenyl, alkynyl, alkoxy,
al kyl t hi o, al kyl car bonyl, alkoxycarbonyl aryl,

Dot OBy BLShERs b, 858 sBEBERG Lot

R Mae BluddsBalopaentrations of .8rmmyand 8l , al kyl
al kenyl ;” al kynyl , al koxy, alkylthio, aryl, heteroaryl,

cycl oal kyl and a heterocyclic radical; R2 and R3
together al so possibly formng a group =CR16R17; or 5
alternatively together formng, with the carbon atom
that bears them a cycloalkyl radical or a
heterocyclic radical; R4 is chosen from hydroxyl,

al koxy, al kenyl oxy, al kynyl oxy, aryl oxy,

het er oaryl oxy, -N(R12R12'), -N(R12)OR13, linear or
branched al kyl containing from 1 to 14 carbon atons
and optionally substituted, al kenyl, alkynyl,

cycl oal kyl, 10 cycl oal kenyl, aryl, heteroaryl and a
heterocyclic radical; R5, R6, R7 and R3, which nmay be
identical or different, are chosen, independently of

each other, from hydrogen, a hal ogen atom and a
nitro, cyano, hydroxyl, trifluoronethyl, alkyl,

al koxy, cycloal kyl or aryl radical; the radicals R5
and R6, on the one hand, or R6 and R7, on the other
hand, may 15 also form together wth the carbon
atons to which they are attached, a benzene ring
optionally substituted by one or nore groups, which
may be identical or different, chosen from a hal ogen
atom a trifluoronmethyl, cyano or nitro radical, an
al kyl radical and an al koxy radical; R9 represents
hydrogen or an al kyl radical; 20 R10 is chosen from
an al kyl, an aryl and a heteroaryl radical;
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R12 and R12' , which may be identical or different,
are chosen, independently of each other, from

whyarogsm and an al kyl, al kenyl, al kynyl, al KyPET/EP2003/014539

carbonyl, aryl or heteroaryh radical; or alternatively
R12 and R12' may form together with the nitrogen
atomto which they are attached, a nonocyclic or 25

bi cyclic heterocyclic group_containing a total of 5 to
10 atons, anong which 1, XLAIMS 4 are chosen,

i ndependently of each other, fromnitrogen, oxygen and
sul fur, the said heterocyclic radical also optionally
conprising 1, 2, 3 or 4 doubl e bonds and optionally
bei ng substituted one. or nore chem ca

roups,
Ghi b Ustng! atiensind cambaRnaiTkAdnBIRIS kyAueing Bivcroxylase, for

a|€g%9,grg %Ff%%‘ed’i&é’rﬁ}en?@@(@? pre )ﬁ’h’tl%ﬁgﬂg}’%@%‘%ﬁﬁi@nt of diabetes

madiitsadoraplitationsf by mhdnitesrngt kyrnieeioeB-bydrdgglase.
PCT/ EP2003/ 014539 56 R13 is chosen from hydrogen and

an al kyl, al kenyl, alkynyl, aryl, heteroaryl,
N( Rl%%’ezécétﬁdmgj(ﬁléﬁaﬂ?ﬁig i aictRlte nB@fbakﬁerﬁh@Wh@fm@entlon
ydr ogen, en atom hydroxyl, thiol car boxyl,

ankiydr trestioeny bf nmmﬁ\uyn -depierdept dlabegaswmcblts complications.

al kyl car bonyl, al koxycarbonyl, 5 aryl, arylal kyl,

het er oaryl , cycl oal kyl and a heterocycl ic radical; R14

Ry alsde fé&d@r@ngo'ﬁ@' Oidim R2, ort IMainh oM ing vhicloutrlee compound
bond between the car- bon atons respectlvely beari ng
chiyespords taibwetgerrral faraulrdl) rtodne genatal feinmuig{W):

forms, with R2 and with the carbon atgms that bear

them a ring containing a total of 4, 5, 6 or 7

carbon atons, anong which 1, 2 :

wi th an atgm chosen from nitrogen;

the said rj|ng pOSSI bl,y conpri sing or nore S\ 10
unsat ur \,\/u§d< f orm of (ﬁ)s foub B s), /amﬁ
bei ng Opt | ubstltut ed by one ¢y b iNal s,
whi ch rrayFbe i denpi cal or differentR choSesgfromRxo
al koxy, al koxycarbonyl and al kyl carbonyl oxy; R15 is

chosen from hygrogen, a hal ogen atom hydrogyl , thiol
15 carboxyl, al’kyl, al kenyl, al kynyl, al kyl carbonyl,
al koxycar bonyl , al koxy, al kenyl oxy, al kynyl oxy,

aryl oxy, cycl oal kyl oxy, heteroaryl oxy,

het er BtWiSN:oxy, ~al kyl thio, al kenylthio, alkynylthio,

aryl thi o,y GYEL QALK 2t il Qenh FLAEAENSL Rom the following radicals:

R15 R16 I2‘17 1"
) 0O
/‘\ ! j/\ ; /llj\ and 7 /
R14 .

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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het erocyclylthio, aryl, heteroaryl, cycloal kyl and a
heterocyclic radical; Rl4 and R15 al so possibly

WO zooaenges t oget her with the carbon atom that BO/BERDB014539

them a cycloal kyl radical s8r a heterocyclic radical;

and R, which may be identical or different, are

chosen, R16 " independently of each other, from

hydrogen 3a hal ogen, atom an al kyl, aryl, heteroar

or cycl®odt kigl C'}%%Pcﬁpmaﬂ!djr&gﬁ@tér%mﬁ @tqr’aduh&aroxybrthlol alkyl,

SR UGS SR o R A S nteronyc
Gad'teaheterocycl i c radical; and R' is chosen from

hydrogen and an_al kyl , aryl, yl al k het er oar yl
et or o ST aFRG e doBP T IR0 GhoSBaY f§|rr|ragnga|a@grou|o <CR'R"; or

raq‘t‘e'rr%ﬁfvelyariggé‘tﬂgr pfo%ﬁ@:] Wﬂhgfﬁégrbafr%n ni&? begrs them, a

function;” 30 and al so e possi ble geonetrica

aytioaldy| iaticed 03 at hetesalycliaradligadssi bl e  tautoneric

forms thepeof; WO 2004/ 060369 PCT/ EP2003/ 014539 57

the soI’ 'eis %eﬂyaqrat*@sdremﬁu;@éy,c@#ﬁawﬁag, alinaylaxs Aryloxy,

h &
RerBANTHY) NRRIZHSZ), DRIFOIOMIY findaPEASARERLY BG) bintaining from

or alternative
ghéo r‘récmmpoaaﬂomsaaodpmmmnallprammsugﬂecdzf alklaeyle allomyl, cycloalkyl,
e accor di whi ch the

RS Bekenvy arv B and g ﬁ'@?%rpcvq'nrﬁmca\”( ' Cn e
accor diphgyst gsapy LieReS whith ﬁ’\r tf&bﬁbﬂﬁér@nﬁ@ré Rhosen,

the 10 conpound of the gener
frdependegtly lofr eache rateen, dsgmt Iaycknges,epahatogleyn atomnand a nitro,

BORRb R S5 RGP SRTL e Shorg! Sos SRS

Rp% ﬁdﬁ%ﬁ@aﬁs&m R°aoh Ak oAk HaMeS 8P Ffsréﬁ”ﬁ R N6Ath&bther 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
identical or different, chosen from a halogen atom, a trifluoromethyl, cyano or
nitro radical, an alkyl radical and an alkoxy radical;

« R® represents hydrogen or an alky! radical;

e R'"is chosen from an alkyl, an aryl and a heteroaryl radical;

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
trifluoromethyl;
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15 containing from1l to 14 carbon atons and optionally
substituted, al kenyl, cycloal kyl, cycl oal kenyl, a

whetanewsgel i ¢ radi cal, an aryl radical and a he¢EERZN0YD14539

radical; R2 is chosen fromshydrogen, a hal ogen atom
hydroxyl, thiol, carboxyl, alkyl, alkenyl, alkoxy,

al kyl thio, alkylcarbonyl, alkoxycarbonyl and aryl; 20

R3 is chosen fron1hydrogen a hal ogen atom hydroxyl

t hi ol , ealR§lis chaiseenfrom awmg,en ahdyan Hilkylaradkemyls| alkynyl, aryl,

el N B 25y S el % 2% 0

al kenyl,0 | a
- N Rlle@”) " El%{%%r?%rg hy o oér]elge?g che%w hP/droxyl thiol,

carb@iyhi emgylf atkanyl?_%allwnyb alkoxyaelkyhhis, abe/lcardonyl, alkoxycarbonyl

Ay STl BEERA bisht e oo o als B i ane

RE2 may\aiseHof thshd @RART BHusdforid &denble @érﬁi bR the car-
i ndependent [y of each other, fromh ydrogen apd an

dogyatoms tespertively hgaymg tha ﬁybstnt@qptg(ﬁ [andgis; orclternatively R'

5O A5 A0 R TR 0B o
ablay oy B, 4amyle or N(o%lﬁ&ﬁa}oms aMbRQZMﬂEﬁa rzdr eadnay Id%lmplaced

i s.chosen from hydrogen, a hal ogen atom_ hyd .. .
tithorn ateay gsan frgrrkmtroggpk@,xygen agrqgo&tg)furam@péwi gng possibly

gflﬁ)(dr&ﬂ{gg?%' r Rok® Ongpg\nﬂﬁs Ig;‘{ryét rfws orﬁfﬁghgﬂek%hd(s), and

orma

cﬂwag eptumu:llybsnbsa&nedi g aree or bmme aadicals; edyiet mayeby identical or
bst ituents Rl

t
AifirentychpSeq bR R0.a %owa earbanyAndalsiieanianfoxy
bear t Rey1s gl bAGSEPTY hY@ro%en Oég%al% e at‘ém5hgﬂro§<yl thiol,
carbon atons, anong whi C f e e
\Matﬂnom aal kgl omlkdmyisenalkymrh namyhn@elmrmh,d abkpgmarbomd alkoxy,

Ak as i REVIGRN, VDY Eu Celky oy B ETBERIRY, hetprpoyclyloxy,
%ﬂmﬁm °%|b@ﬁ‘ﬁ!hhd’ Sé!l'R?ﬁ)HfHkS ed R:the &JcidikAthicidi Bélefoaryithio,

e 1dentica ferent chosen fr'om oxo,
aueltmyyclwtmoxwamma%mycmatwl @admahgﬂemqychc ragicals

chosen of (¢ a%%ggﬁso possﬁly?gren%na,t Poraethh rw %(Yhé carB'ogldtom that

bears them, a cycloalkyl radical or a heterocyclic radical;

e R and R', which may be identical or different, are chosen,
independently of each other, from hydrogen, a halogen atom, an alkyl, aryl,
heteroaryl or cycloalkyl radical and a heterocyclic radicél; or alternatively

e R' and R' form, together with the carbon atom that bears them, a
cycloalkyl radical or a heterocyclic radical; and '

e R'"' is chosen from hydrogen and an alkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloalkyl or cycloalkylalkyl radical, and any protecting group for

an amine function;

and also the possible geometrical and/or optical isomers thereof, and possible

tautomeric forms thereof;
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15 carboxyl, al kyl, al kenyl, al kyl carbonyl,
al koxycar bonyl, al koxy, al kylthio and aryl; R 16 is

w@ bageen3ty om hydr ogen and an al kyl or aryl radPCBEP2003/014539

R17 represents a hydrogen atom and R11 is chosen

from hydrogen and any protecting group for an am ne

function; 20 and al so the possible geonetrical and/or
i soners thereof, and possible tautoneric

tical
?&‘elrég}i/‘ﬁt@?@@ﬂ; h%@'i%te&ﬂf\f/@?@sﬁ%ﬂﬁ‘)%;at es]c of t Eese :
comesc gL ) g ATl ghspive ot or

abage,nert akerhgtivdly thd pharmaceutically yaceepediapredmys dfubsse com-
of these compounds. 6. Use according to one of Cains
1p?l6n‘§§,' in which the conpound belongs to the famly

(la) of the general formula (1) in which: WO

2004/ 060369 PCT/ EP2003/ 014539 59 Wrepresents a

dhval elseragapeting dhGiaim 3,riowhitke tieotompoagd hetingas! te:the general
F‘H)?m 6 711 R is 1l ,-N~and ~O- R Rl represents

ara IC(A' chosen fromlinear or branched al kyl

containing froml to 14 carbon atons and optionally
substituted, al kenyl, 5 alkynyl, cycloal kyl,

kel oaVRengecordingett@r ary cone: afathe aprecedingr glaimadiinawhich the

LRAr dj ; | s ,chasen fro -
P Bourt? of 18 dendiClcifiuia, Buss e G “Tavagiggptcs. taken
aldpdrated/ dreinydomisih&tyony:| . al koxy, al kyl t hi o,
al kyl carbonyl, al koxycarbonyl, aryl, heteroaryl,
cycl oal*kyW BReesevie Bedivalent iradicabirkesen from s ifallowing radicals:
chosen from hyey ogen, a hal ogen,atom hydroxyl, thiol,
al kyl, al keny{l, al kynyIFf y, al kyl ttho, aryl ,
het eroaryl, cycloal kyl and het erocyclijc radical;

O .
. . NG ;
R2 and R3 tdgether atso pos8ibly form piNa gridih
=CR16R17, or R

e R' represents a radical chosen from linear or branched alkyl
containing from 1 to 14 carbon atoms and optionally substituted, alkenyl,
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, alkoxy, alkylthio, alkylcarbony!, alkoxycarbonyl and aryl;

e R®is chosen from hydrogen, a halogen atom, hydroxyl, thiol, alkyl,
alkenyl, alkoxy, alkylthio and ary!; ,

« R?and R® together also possibly forming a group =CR'®R"":

e R*is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'?R'?), -N(R'®)OR'?, linear or branched alkyl containing from
110 14 carbon atoms and optionally substituted, cycloalkyl, cycloalkenyl, aryl,
heteroaryl and a heterocyclic radical;

« 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;
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alternatively formng, together with the carbon atom
that bears them a 15 cycloal kyl radical or a

whetanewsyel i c radical; R 4 is chosen from hydPOR¥P2003/014539

al koxy, al kenyl oxy, al kynyls8éxy, aryl oxy,

het eroaryl oxy, -N(R12R12'), -N(R12)OR13, linear or

branched al kyl containing from 1 to 14 carbon atons

and optionally substituted, al kenyl, alkynyl,

cycl oakbkR" is mhdseal ffemyhydmg}eh ahetar @iy atietiyh alkynyl, aryl,
het erocyclic ra%g, R12 and R 12' 20 , which may be
|U@:nt RcaloraN(Bi 9P& emdicali e chosen, independently of

each thgm ér I% ﬁgﬁnhg@r&p@ ai"ﬁ’dlo Bﬁédhxdroxyl thiol,

al kyny al Kyl - "car eter ary

earkixyeratiefi alkenylRakoaydalRilRiio, r&ﬂyylf:anbnnyl tatigredybarbowniyt, laryl and
t he nltrogen atomto which they are attached, a
ak ycllc or bicyclic heterocyclic group containing

y'e ?ﬁﬁ"}‘) algh fémtn PehPWARSR?, B{RTEr gcé‘déubl%%c?nd BetWeeh the car-

are osen, ependent 'y of each her, from 1
biohraigmas, reemggmel;abelanmgjtrfajsubatlhmrsal n@delﬁocgrcalﬁematlvely R

d I
i W el Do eunEe: el badhy et agiiGiPhtining a
tHranbrs 4,95 ovBScarhbh GomEBdmRAgIvAEBh 16 @ 0108 nﬁ’ai berreplaced with
chosen fr'om hydr oxyl, hal ogen atom al kyl,

20041006 6B69LPETNERINNEI and 3KYg60, e sail rlnﬁln&gﬁm}qu comprising

| k | kyl t t I ,.\h

Bas ohimaie s teiBid dn, it PR (2" BhERENEPhHR). and being
RydeRsRN saﬁgtltatécm bneablkeﬁwe radisaiey lwhiet yﬂnay be 1dent|cal or
het er oar N( or -N(R12) OR13 radi cal ;

idéferaots @?40$erbfrpnyqxq;geélﬁpxyaarkawb@%hoaylcﬁﬂd wyw.ca;aﬂnyloxy,

2yt 11 B dBgheshdigm. AlatBakh: £ ubighen 4bfP Hydron, thio,

@B)vﬁcﬁdyk)éﬂlk raak@mwaamylcammwpalmoy(h/cmwl laatoeoypau(gltmo and aryl;
radi cal ; may al so forma bond with R2,

t hu
form ng 8 d@@@@dfﬁ:ﬂtﬁ%ﬂ@@@ ansbag gky! @bﬁr»étrwe‘al
respecti bearing the su s R14 and R2; or
al t er nét F Feagnts; hwﬁp%ﬁgﬁrﬁ r(F]é and with the
car bon at:ptrps &I‘i@éerpﬁéh ki er’il ahb%)ﬁﬁfﬁté\tﬁhgﬂgro%g ﬁirain amine

of 3, 4, 5, 6 or 7 carbon a anmong whi ch

MWyﬂbe replaced wth an aton1chosen from nitrogen,
oxygen and sul fur, the said ring possibly conprising
one or nore unsaturatlons in the formof (a) double

ReacdIsd thépdssible geometrical and/or optical isomers thereof, and p033|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 compounds.

6. Use according to one of Claims 1 to 4, in which the compound belongs to
the family (la) of the general formula (1) in which:
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bei ng optionally substituted by one or nore radicals,
which may be identical or 15 different, chosen from

woz@¢/0ed3koxy, al koxycarbonyl and al kyl car bonyl PRY/EP20RY/614539

is chosen from hydrogen, ashal ogen atom hydroxyl,
thiol, carboxyl, alkyl, alkenyl, alkynyl,

al kyl car bonyl , aIkoxycarbonyI al koxy, al kenyl oxy,
al kynyl o cl oal kyI oxy het er oar yl oxy, . _
het eroc&%f%f sen éﬁ&%&aﬂﬁra ragioRb RYPEEN érorwtéwg:f{wna,radlcals:
arylthio, cyc oal kyl t hi 16het ergaryl thio,

het erocycl yl t i o, aryl, ryl, cyclp‘al kyI and a
het erocyclic di cal ;. nd R15 al so bos&%h

form ng, todethgr wth the bon ‘at omtM g ears
them a cycl oal kyl radi caI or a heterocycl i c radical;
R16 17 a whi CE? may i denti cal ﬂl fferent, are
chosen,® norgBEerﬂ?@ 18 @Acﬁh‘?ﬁ%r ro'T'r Reay drodsanched alky!

f‘tﬁirﬂﬁlﬂmgatf% ﬁrtoahKybarbéhyhtomg%ri??to%"tlegéw é?fbs;ututed alkenyl,

cycl oal Kyl radical and a heterocyclic radi cal
AlkgnhacyslealylRegcloatkeRyl & daterotycjiet rasticalj @n ang radical and a

y

at bears them a cycloal kyl radical or
, %g%@c@g‘#g radical; and R11 is chosen from

hydr ogan Réhds agh@¥ey frordr M%rdrogébfl & leéle?/&‘?t gfo?ﬁi‘r ¥ydroxyl, thiol,

heteroaryl al kyl , cycl oal kyl of cycl oalk
raadbexl, alkwld absenyb radeyewt, i allsoxy @lkylthi, auamcamoam atkoxycarbonyl,

f 539 61 th
#gFregq}?as&Pcﬁggéﬂ%?gaﬁgnﬁ% %Péﬁloca%qoﬁﬁ each 'WI

t h |
o cal o) SRR Trof RYIo8en, 8 igen Whsif, AaRbi thiol, alky!,
@lserwél algynynalkexcallsylthig,caiyt hetelioaay!; cyaidaliyksand iaeheterocychc

éﬁ:bpl e geonetrical and/or optical isoners thereof,
possible 5 tautoneric fornms thereof; the sol vat es

and hydr #Zeanaf RE hegethe? TSy NBISsSIB ot @S =CR™"R", o
salts thereof with § ‘phar nace%ﬁséa 3(/) accdgpt ?b?uﬁaccl;

Gtepatively dprr&mgertﬁge h\ee| wlthhawqomfhmeatqn@amay bears them, a
SRR B B B Ry R RRIER e Compound bel ongs to

the fagi |FV‘ |s(dH®)seﬁffrdrh€h)Qﬁ6WlahlkBQ{/ nwkén;&lb)(y,' alkvﬁwsiey aryloxy,

W r epresent s a g Y? Ladi ¢ al osen fromt

hedgreandexy, -N N(R JOR™, Imear or branched alkyl containing from
1 to 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, 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 monoéyclic 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,
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R15 R16 R17 and 1-~ R14 Rl represents a phenyl
radical,' optionally substituted by 1, 2 or 3 15

w@raupsosehosen from cyano, nitro, phenyl, benzptT/EP2003/014539

al kyl, al kenyl containing f6bom 2 to 4 carbon atons,

al kynyl containing from2 to 4 carbon atons, al koxy,

thiol - SR13" -S(O R13" and -S(02)R13' , and a hal ogen

atom . R2 is chosen from hydrogen, a hal ogen atom
raymykyalkyﬂw., odlkoxys palkiitip] ;ﬂ%'uﬂ%@tiemﬁ%'d hetryacyclis Tadical and

@’i‘ﬁ@ ﬁH, benZyI al kenyl containing from2 to 4 20
6 al koxy al kylthio and phenyl; R3 is

chosen of va?n@y@Hdwﬂnfrom hzhm@@n ah@nan famvlowde.nyt halkynyl, aryl,
opt i onal lcéﬁ ubsti tut ed 13, in particular benzyl,
dlekesaary! Bath QrfMﬁn

S radicglr bon at ons, al koxy,

al kyl LB fand BRSO “frori2nf LO9ENb54n 24/ nydroxyl, thiol,

pOSSi bI'y BCUB 8 7, isC X

fcbﬂdﬁ%yvdzﬂmyhlkeﬁplt Iaﬂ@ﬁyl Yl kxS tikylihied aﬂ&ylc@monylnalkoxycarbonyl
particul ar benzyl oxy, al kenyl oxy contaj ni ng from 2to

&fﬂa@'b’éﬁlkldt WFO%WWWPQW' a%ﬁmtmﬁ@clw@qﬁm to 4

%’2@ 5‘1‘3835@\ %W%ﬁ% ﬁé?ﬂt{%ﬁ%ﬁ% r@f‘? do %mé‘meen the car-

dop atboserespetinadtpbeaiing the etﬂbsm@éntetFlférandf Ryror alternatnvely R4

hydrogen, an nal | ubsti t ut r adi

S8, D560 B Py es T baE FOTEATeAPes! {herie & i gpntaining a
ke r t ar

IREBL P A oh e R aRgng. ARg i X e 3y be roplaced

withngh atouﬁalehosemfrogemtrfagem loy;dgergamd aﬂfurptheoaaidl King possibly

substj tuted al k

SoRBiNsIng. Biie Srring? Aafftiatorsy e ki, BE 48 DR bgnals). ana

%e‘ﬁ@ééﬁdﬁdﬂ? §utféﬂh3ed Ey”orféabbﬁfbr@traﬂiéalsa%mﬂhﬁfw be identical or
I's choSen froman optionally substituted al

ﬂa‘tereal, chpsemfrom ox9,a&lkoxye a&qauycaanbneWyaml:alrkvlsamqqéloxy,

[0 2,8 Bl SERO0e 2 nalbB, o 4B " Moy, o
%%fh}?ﬁ&l f r&@lhy%ﬂw aﬂkyb‘rﬂ}lOgﬁiky@fa%ﬁnwydéﬂkéwcarbbhw alkoxy,
alkenyloxy, alkynyloxy, aryloxy, cycloalkyloxy, heteroaryloxy, heterocyclyloxy,
alkylthio, alkenylthio, alkynylthio, aryithio, cycloalkylthio, heteroaryithio,
heterocyclylthio, aryl, heteroaryl, cycloalkyl and a heterocyclic radical;

» R'" and R" also possibly forming, together with the carbon atom that
bears them, a cycloalkyl radical or a heterocyclic radical;

« R'® and R', which may be identical or different, are chosen,
independently of each other, from hydrogen, a halogen atom, an alkyi, aryl,
heteroaryl or cycloalkyl radical and a heterocyclic radical; or alternatively
R' and R'7 form, together with the carbon atom that bears them, a cycloalkyl
radical or a heterocyclic radical; and '

e R' is-chosen from hydrogen 'and an alkyl, aryl, arylalkyl, heteroaryl,

‘ heteroarylalkyl, cycloalkyl or cycloalkylalkyl radical, and any protecting group for

an amine function;
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10 ally substituted al kyl, in particular benzyl,

al kenyl containing from2 to 4 carbon atons, alkoxy,
wa@bkéolosisso and phenyl; R14 may. al so form a bonBCWEPI003/014539

R2, thus form ng a doubl e Bond between the car- bon

atons respectively bearing the substituents R14 and

R2; R15 is chosen from hydrogen, a hal ogen atom

hydroxyl, thiol, option- 15 ally substituted aIkyI in

parti cwl a\ntrbeheyrestmttioanylhatcmhm rFRngRFradeFt‘b @ach represent

rbon 1sal k L 6

Erden AheT By s e o oyl AR HHihaly sobSia by am
(I"]‘éftér%ﬁrylaé doaﬁ%%tddtéihétér@éy}ﬁﬁb rad@alpaftl cular benzyl,

kenyl” ‘contai ning from 2 carbon atons, al koxy
aridyalisaitbe msm}eg;apme&rml md/q:elqpttc@bﬁ@menssthgreof and possible
g%dtr %%en at ognII the restriction that when R3, R2

o 'Cengrﬂ %?fleg ent hydrogen, then RL5 is other
tth@RoRAted &vd hyaditeabt thepé icorpouyidsubst i t ut ed by ar yl,
heteroaryl, cycloal kyl and a heterocyclic radic

and theqssitde @@3@ .tmr@ogwh@ pharacawdically asﬁerétable Acid or base,
o ARl U BB Bro RSB e Bffouncs.
and al so the p033| ble salts thereof with a

phar maceutical | y accept abl

Gt er fdsa aeq:q;dmgetopﬁ!farﬁa%elut@aam the &eg?asjfmoéelepaa tQ g family

g@%&%ﬁ%ggﬁgﬂﬁgﬂﬁ%g gpw e?ggg{)?gioﬁggto one of

d ai ms e 1 WO rdprasentdi ah divedestonmadicall ichoséosdromf itien radicals:
the famly (lc) of the g%neral formula (1), in which:

Wrepresents the dival t radi cal H R11-~ R14 5
R represents a radical | chosen from ljfnear or branched
al kyl ~containing fr o 1¥%arbonlat ons and

optionally substituted, R4l kenyl , ;

e 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(O)R™ and -S(0,)R'®, and a halogen atom;

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, alkyithio and phenyl, _

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;

o R2and R® together also possibly forming a group =CR'°R";

e R*is chosen from hydroxyl, optionally substituted alkoxy, in particular
benzyloxy, alkenyloxy containing from 2 to 4 carbon atoms, alkynyloxy
containing from 2 to 4 carbon atoms, phenoxy, -N(R'?R'?) and -N(R'3)OR"?;

e R'? and R'?, which may be identical or different, are chosen,

independently of each other, from hydrogen, an optionally substituted alkyl radi-
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al kynyl', cycloal kyl, cycloal kenyl, a heterocyclic
radi cal, an aryl radical and a heteroaryl radical

we2omepisesent s hydrogen; 10 R3 represents hyPCDERIN03/014539

R4 is chosen from hydroxyl 62al koxy, al kenyl oxy,

al kynyl oxy, aryl oxy, heteroaryloxy, -N(RL2Ri 2) and

-N(R12) OR13; R12 12' and R, which may be identical or

di fferent, are chosen, independently of each other,

tabrin padticganbenzy!aalkenyl tontalnieg jiom 21 teyAygarbanigipms, alkynyl

eprias oo o ke hal BIGRE i PRI Copetner with tne

ni trogenpat pkhEsethirein h 8heaRtdpehaty sabsmoesy alkyCradical
or bicyclic heterocycl ig@rgrgoup conp?gi n?yng atotal o ’

fn Ejpartl@éalt di}eﬁzylarajh@mwﬂainmg fom32dp 4 spdoghaéams, alkynyl
in endent f , i) , d
chnetng s 184 GEBeh BiRE: ald B " 2S00t L onal 'y

conpri §i pA® Js ciHoseh Pomarfeptidrially GupsidtechanyPRidicdah particular

bei ng substituted by one or noré chem cal groups, |
Wiehzyl, atkepybeontaiming fram 8riodt £akosnatoms &lemyl cortaining from 2

W o AP RTB LR SRy et er ooyel i ¢

radi cab ptlis dHdsehuesansididden, adlogsn aksrachydioxm, thiol, option-
hydrogen and an al kyl, al kenyl, al kynyl, aryl, 25
ladly substituted aligyiRirp ratticular beqzit, 2Jkgybconiginiag fromrsto 4 carbon

repres S en; .represents hydrogen; and
g@a%ﬂ@%&l@@ﬁg’ @%%th and/or optical isoners
H1epRefals@fstm Booneiogith FiethusLibanivg £ doablesodritebeiwfeen the car-
WO 2004/ 060369 PCT/ EP2003/ 014539 64 _the sol,vates and

bparaioms respectively ReafaLiigsubsiweatsB tard fossi bl e

oo SR G, TGRS i BS54 opton
afg epbattueedamgl, iy pariculdrasenzgh ralkeryuisdstaifing 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

e R'" represents a hydrogen atom;
with the restriction that when R®, R? and R'* each represent hydrogen, then R'®
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;
and also the possible salts thereof with a pharmaceutically acceptable acid or
base, or aiternatively the pharmaceutically acceptable prodrugs of these com-

pounds.
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9. Use according to one of Clainms 1 to 4, in which the
conpound is chosen fromthe famly (1d) of the

wa@eonanaizes ormul a (1), in which: Wrepresents POEEP2003/014539

divalent radical: R15 R146310 Rl represents a

radi cal chosen fromlinear or branched al kyl

containing froml to 14 carbon atons and optionally
substituted, alkenyl, alkynyl, cycloalkyl,

8ycl oéJSeeawqrdmgHetmeo@Milalmsr1at@|4;an whieh me/pomaeua@us chosen

d rparvl, radical pre S hydrogen;
"hg]ergﬂl@s@%t% tﬂ?,(gpga@l]fomgﬁ IS 'Eh@ygﬁ from
hydr oxyl waéﬂf@éénts&hbemdlé)Wad@bkynyl oxy, aryl oxy,
het er oaryl oxy, -N(RL12R12) and -N(R12) OR13; and R
whi ch may be identi cal or differ@lf, are chosen, RI12
12 i ndependently of each other, ffrom hydrogen and an
al kyl, al kenyl, al kynyl, aIkyI- arbonyl, aryl or
heteroaryl radical; or alternatiywfy R12 and R12' nmay
form together with the nitrogen atomto which they
are at,ag1edsy r@s%o‘éy‘“r{aﬂi‘égprcho%ﬁy@r'ohﬂ? R @eysﬂdn@hed alkyl
group containing a tota at ons, anong ch
a:pntammg from4 late %mbpn|atdm@e|addn0p90mﬁ")/eauh3fdut€@r alkenyl,

[ tr a the said
RUSEY b EFTHIRN o B SBRRaRY, = Belestibvgib 1BgRA an @y radical and
Befrodny/lleaditsr; 25 bonds and optional Iy being
substituted by one or nore chenical groups, which may
be i demt |F€aepmsedta‘mmf@g@n, , chosen from hydroxyl,

hal ogen al k al kenyl , al kynyl , al koxy,
al kyl t Ri gﬁgﬂsenﬁ%l@ygrgg &% . heterocyclic radical and

s A AL 108 i

R13 is c an” a 'ken
abtgmatylomym (R?R&t )earmh-rN/(IR )OHB 2R12') or -N(R12)OR13
;?glrrfﬁlydﬁoxy@r,‘é Lgi@ﬂ@ piqm y@eé{%@%%mnpog%‘ chosen,
ﬂ{d@p‘é’ﬁ)ﬂently 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, halogén atom, alkyl,
alkenyl, alkynyl, alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radical and
trifluoromethyi;

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

» R represents hydrogen;

o R represents hydrogen;
and also the possible geometrical and/or optical isomers thereof, and the

possible tautomeric forms thereof;
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5 cycl oal kyl oxy, heteroaryl oxy and heterocyclyl oxy;
and al so the possible geonetrical and/or optica

w0 saapsm6% her eof , and the possi bl e tautoneri cPEDERB03/014539

thereof; the solvates and hydrates of these conpounds;
and al so the possible salts thereof with a

phar maceutically acceptable acid or 10 base, or
alternatively the pharmaceutically acceptabl e prodrugs
dheﬁhbgteso@'rfi/hwmﬁfsof these ce@PREBESdi ng to one of

e #50td Batai o4 Peredf i BYRlinkBo FAF heggb@fle acid or
HaseVor anerraively theepiiinedcenticalydacedptablBysrodiuhsRdfthese com-
Rl represents a radical chosen fromlinear or branched

#OKPAS. containing from1 to 14 carbon atons and
optionally substituted, alkenyl, alkynyl, cycloal kyl,
cycl oal kenyl, a heterocyclic radical, an aryl radical
#d aUsDadwedrdingatoydne efdClaihs 1 824, dnaviidd the getipeund is chosen
forma pond, thus form ng.,a dquble bond between the
dranpiie gfwwl‘ﬁ)e%fﬁﬁﬁtge\?@f f%’é%tﬁ?gé’ WVIER: R14;  R3
represen i j n from hydroxyl,

al koxy,Q gﬁl&%@%ﬁ?wgl%&@o@g@agryI oxy, 25

het eroaryl oxy, -N(R12R12' ) and H#¥R12) OR13; R12 12
and R, which may be identical or |[different, are
chosen, independently of each/or‘hgr, from hydr ogen
and an al kyl, al kenyl, alkynyl, g®%yl-- carbonyl, aryl "
or heteroaryl radical; or alternatively R12 and R12

may for. 1 j t ' g t 0 j

t hey ar gh at ﬁ%@'ﬁégﬁ&a@mﬁg@?ﬁﬁﬂggﬁ %@O%%G&%B%Ched alkyl
RehidriAgOBOMLA530 1466caboy cdtomshaner optichally gubstituted, alkenyl,
cont ai ni n? a total of 5 to 10 atons, anpng which 1, .
2lkysybrevslaliylc Rselaalkend & BRtEPRYGIC oradicatnap#yl radical and a

THeRePolhyi FRHES; ©xygen and

o R?represents hydrogen;

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 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, a|ky|,
alkenyl, alkynyl, alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radical and
trifluoromethyl;



sul fur, the said heterocyclic radical also optionally
conprising 1, 2, 3 or 4 double bonds and optionally

wheinngemsebsti t uted by one or nore chemi cal gr OPEEEP2003/014539
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which 5 may be identical omsdifferent, chosen from
hydroxyl, hal ogen atom al kyl, al kenyl, al kynyl,
al koxy, alkylthio, aryl, heteroaryl, heterocyclic
radical and trifluoronethyl; R13 is chosen from

hydr oger zma'nancraislew froal hgasdgenakiynam al?lylalkenyl alkynyl aryl,
het er oaryl , g 2919 M( R12) OR13 radical; and 10
RI‘?"Q’QE%’SMBS Pbéﬂ KM “drdigaline possibl e

geonet ri Cﬁ“"?é(}ﬂ/egén@?yd@%m%?ﬁers t hereof, and the

possi bl e tau ereof; the sol vat es and

hydrat es @f'° {heresarofroatingdioxqln @l Oambaymysamyayloxy, aryloxy,
salts thereof with a pharmaceutically acceptable acid
orcyclogliyloxy, h%her%wwandm@rqqyelymr maceutical |y

a“a?\%pgl ngﬂ}é”p%%*b@? %orﬁé‘t‘?ﬁ gmﬁrDBM lséﬂr}eﬁéjst‘ﬁereof and the

accor 0 'one
c(pmseibtwtawombnsm“rms‘hheredfhe fam ly (1f) of the
general fornu 20 Wrepresents the

dlt%IS@W?tha%?‘JcBYéra %%ﬂhﬁiﬁgo';'ﬁfuf‘gﬁr esents a radical
f%ﬂ?ﬁé‘lgé tgé“#dggﬁé sdits 'ﬂﬁ&%@hﬁﬁipaé 'ﬂﬁ'agﬁﬁ@étﬁidallpgad‘deﬁfﬁble acid or

tons and optiona stitut
albasay br altatnayingly, theypharmacgemlcaﬂycammmiyl prodrugs of these com-
heterqcyclic radical, an aryl radical and a 25
hé’Pé‘Paéryl radical; R2 and R14 together form a bond,
thus formng a doubl e bond between the carbon atons
respectively bearing R2 and R14; R3 represents

hyl@k ogdige mozdm/tom@a@f GlimEnZo0%/i0 1EED thesgompaund is chosen

rrady R U sele RSy Mallitnid ) e,

R12 12 o W represents the divalent radical:
R15

S

R

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
hetéroaryl radical; ‘

e R? and R' together form a bond, thus forming a double bond
between the carbon atoms respectively bearing R? and R";

 R3represents hydrogen;

e R*is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,
heteroaryloxy, -N(R'?R'?) and -N(R'®)OR"3;

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
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and R, which may be identical or different, are
chosen, independently of each other, from hydrogen

wana4anosad kyl , al kenyl , al kynyl, al kyl - 5 car bpayEP2003/014539

aryl or heteroaryl radical ¢66or alternatively R12 and

R12' may form together with the nitrogen atomto

whi ch they are attached, a nonocyclic or bicyclic

het erocyclic group containing a total of 5 to 10

dicyetic hatarogyelici group,containiBigoa tetahokS dbdgLeatoms, among whnch 1,

20l B 4 eenosea. TEEBEBEGENN of Eaah dihenTesn st SRR Fgen and
%EHBF 5 ledlhetgroﬁclw rafdlicH AR Fo O RAP LSNP | 213bt ¥ double

bei'ng substitute one or nore chem cal’ groups,
\bbndb anmqpthmallyié:emg:alubsmutadfb)eoeetor rooresehernicahgroups, which

R demipel o aterat, “snien, 5Bt Wikl foligen atom, atky,

%ﬂé&rﬁyﬁ' afkflyl, télk&woawmmayla , Rﬂéierc%rﬂ(‘lhoﬁét@rddy@m radical and

hydr ogen and an al’kyl alken al kyny aryl
Wefluaromeihyl; - N( RL2R12) or -N( R12) OR13 radical : an

d
A L A R L 'gﬁ{%ﬁg Py, am,
RRt@bany CINR®H'Z) sndN@® 'SoRFaagrRas idide geonet r i cal
and/ or optl cal isoners thereof, and the possible

tautom!r |Fb fenrasemtaéwdmgemo the sol vates and hydr at es

el 855U FRYINE ol o PrCAERL Bt angrot. ano e

%%lel@fau%mw@%rh'}éeth}érédfe pharmaceutical Iy acceptable
prodrugs of these com ounds 25 12. Use according to

dhe: selvatgsaantshydratpsiof Thﬁsﬁvﬁpmﬁoﬁﬁ@s’conpound i s chosen
ﬁﬁ?%‘gg gé ?Bsts%lé 59 rteBF V\fi’tﬁnf gﬂarr‘flgéé'&'tlic%llgl ldccebfhble acid or

oun IS C osen

Haké, oﬁ@ltbMatyalydhexmarmboembalt)@amgmmbcbrodrugs of these com-
2- hydroxy -(3",4"-d ifluorophenyl)-4-oxobut anoi c

feupds. 30 -

2- met hoxy-4-(3',4'-difluorophenyl)-4-oxobut anoi ¢ aci d;

-2 1hydrl.dlsalaﬁcordwgytbme(($f Clalmdnctbl 4rio Mi'édy the dempobod dsichosen
i WO 2 / 060369 ﬁOOS/ 539 68 -
;%\/mll:y Wﬁ@ ih e genejal 9 m(':l'ac yl ) - 4- oxobut an

0' C aCiydiy represents the divalent radical:

Rﬁ

o~

R

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? and R™ together form a bond, thus forming a double bond
between the carbon atoms respectively bearing R? and R';

« R?represents hydrogen;
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2- hydr oxy- 3- benzyl - 4- (3", 4' -di chl or ophenyl ) - 4- oxobut an

wWOoR4603d9 - PCT/EP2003/014539

2-met hyl -4- (3", 4" -di chl orophenyl ) - 4- oxobut anoi ¢ aci d;

- 2-methyl-4-(3",4"-d ifluorophenyl)-4-oxobut anoi c

acid; 5 -

2-chl or o- 4- (3',4' -dichl orophenyl) -4- oxobut anoi ¢ aci d;

- 2- chleoRR- 8- thaem ﬁumfmwomydhempb(y amenphuyaabaynyloxy, aryloxy,

%elt?')ﬁé%o’ﬂy (§|(R12R12 ang d}l((ﬁ; I) 4- oxobut anoi ¢ aci d;
- 2-T1 yop24a43' R - nidhu ShP BVl ntle X 8P WifBRIE, are chosen,

acid; -
mdepemlenlﬂy lof #acB 'otler; tronhhxodroglaew!ld) antatkyb alkenybiatkynyl, alkyl-
acid:

faﬁ%‘?'ﬁ’yl F‘H’én%r hetesoanyt radical: 1o pltemtiyely. BxoiidaRor gnay form,

%‘géiher with the mtrogen atom to which they are attached, a monocyclic or
2-phenyl -4-(3', 4" -di chl or ophenyl ) - 4- oxobut anoi ¢ aci d;

bigyclie gyeroaycel@ groupgioptainingps éotal pt §-toxiébataanaiamong which 1,

% EPhg1 5. GhpeR InflensgeBn ahsPsD A1BRLHRTUIraseR; Gvoen and
suBulOfﬂﬁélﬁbmhétéroc@chcdratfda)rawmrﬁawc@m@@m 2. 3 or 4 double

d
%glasﬁaﬂd apticnally'being RubstEWIesEN Pna.o5 BRI ShrInicaheraups, which

S;ﬂ%llﬁerglcal or dtfggrerlt %rro en fro d r}/qrsngyzl_ hal n atom alkyl,

Iorop 0X0 ano

alkenyl malidppyl, alkoxy, alkylthio, aryl, heteroaryl, heterocyclic radlcal and
g - 2-benzyl -4-(3', 4" -di chl orophenyl ) - 4- oxobut anoat e
”ﬂu ramedivli | uor ophenyl ) - 4- oxo- 2- but enoi ¢ aci d; -

j gg . k:lo gr@ﬁ\éka}l ﬁoﬁxﬂﬁ%@[léheg% Car?cddlgzl afi®nyl, alkynyl, aryl,

enoi ¢ aci
helctoafyl, uN(B-’%R‘ jrot HO(R/PIGR I radiéahamd2- but enoi ¢ aci d;

- 2-met h¥{154 (3',4" -dichl orophenyl) - 4- oxo- 2- but enoi c
aci d: is chosen from hydroxyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy,

Egﬁgtaw,oxfr hterdaryixG Hnar RRBRIYEN 0%y 0% 0- 2- but enoi ¢

andheisyl the (idssible djepimetriopheanglior - dpticad-i8emerenberof, and the
acid, 25 - , .

Q%%'h?ytla-“@r(‘gr"f fprms BRreSfophenyl ) - 4- oxo- 2- but enoi ¢

g%, Sopuates and fydrates of tese LOMPOILS, ) 4. oxo- 2- but enoi ¢
anddlso the possible salts thereof with a pharmaceutically acceptable acid or

dr ox | or.0 - 4- 0x0- 2- hyt enoi,c aci 9 -
baRgapb aYematien g uimeEnorcalb Adesiahle dHBredcpihese com-
gohﬁggoxy 4- (3,4 dlchlorophenyl) 4- 0x0- 2- but enoi ¢

~acid;

2- hydroxy 4-(3',4' -di fluorophenyl)-4-o0xo0-2-butenoic

321y B aceqdnadp cge s Claiae lde bl TSN inegamponag fchosen
fofn & miQIgOeth@asEHePalReimER200 3 Whidh3the compound is chosen
from:

- 4-(4’-methylicyclohexyl)-4-oxobutanoic acid;

- 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;
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69 and al so the possible geonetrical and/or optical
i soners thereof, and the possible tautoneric forns

wo benmeispy t he sol vates and hydrates of these cpapEROSN14539

and al so the possible salts8thereof with a
pharmaceutically acceptable acid or 5 base, or
alternatively the pharnaceutically acceptabl e prodrugs
of these com pounds. 13. Use according to one of

€|ha| Pr@ hydrexw3-phenyh#dB 4 Héickleramhanyl)idsoxofidanoicacish
107 vinlygfelinetaxk ASaERAEAbILRERY - Oighutpfiqiicil

R2 R@;mahyl RJ(B 4R342h|oro;5kika31y$)mioiﬁl4utanelcm|dtef| ned
above; and osen froma thiol, alkylthio,

ﬁ' kengrmgthy!- 4e(Bk9nf§/'F'PW°@heaV9/14r¢ﬁqputaWQ e&k kyl t hi o,
hi
et er 9ghybif 43%‘2{ %‘?ﬁl%@ﬁé%ﬂh@ dgérgdlé%nd 15 with

the restricti 4 each
pepremerﬂofoyd-n(ﬁa’g@mfludwephma) 4<oanbutanoepacséent a thiol

I th d al
oeomm el S el S AR ARG ang ¢ ne
possi blfﬁJotr@Mt??mr Uﬁluﬁ%ﬂﬁénﬁlbﬁf 8RibuthAsic Hidrat es and
hydrates of these conpounds; 20 and al so t he p055|ble

sal t s2ithiomeethyhd-(3/,4- @W@enyloéawxqugtagm e acid

accepeanp bndn H& BB B BRAGNGR adig

accor lemantym%all miléﬁlorcbﬁhewl chokdisutandie@oid i s chosen
fromthe zs e%@'ih'l of the general formula (1),
1%

Fn mg@e”ZMT@p‘i ©orheaybiderehitancigiacl:  R15
repr\é\g gs an §3@9d15ﬁ§4d§?fe‘?1%’%%&%an89 adi;

3-phenyl-4-(3’,4’-dichlorophenyl)-4-oxobutanoic acid;
- 3-benzyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid,
- methyl (R,S)-2-hydroxy-4-(3',4’-dichlorophenyl)-4-oxobutanoate;,
- methyl (R,S)-2-benzyl-4-(3’,4’-dichlorophenyl)-4-oxobutanoate;
- 4-(3'-fluorophenyl)-4-oxo-2-butenoic acid;
- 4-(8'-chiorophenyl)-4-oxo-2-butenoic acid,
- 4-(3'-nitrophenyl)-4-oxo-2-butenoic acid,;
- 4-(3'-fluoro-4’-methoxyphenyl)-4-oxo-2-butenoic acid,;
- 2-methyl-4-(3’,4’-dichlorophenyl)-4-ox0-2-butenoic acid,;
- 3-methyl-4-(3',4’-dichlorophenyl)-4-oxo-2-butenoic acid;
- 3-phen'yl-4-(3’,4’-dichIorophenyl)-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-hydroxy-4-(3'-chlorophenyl)-4-oxo-2-butenoic acid,
- 2-hydroxy-4-(3’-fluorophenyl)-4-oxo-2-butenoic acid,
- 2-hyd roxy-4—(3’,4’-dich|6rophenyl)-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;
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R2 represent hydrogen, or fornms a bond with Rl14; R3
represents hydrogen; R4 is chosen from hydroxyl,

wa@béoanyozeal kenyl oxy, al kynyl oxy, aryloxy, 5 PCI/EP2003/014539

het eroaryl oxy, -N(RL12R12,) 6and - N(R12) OR13; R12 12
and R, which may be identical or different, are
chosen, independently of each other, from hydrogen
and an al kyl, al kenyl, al kynyl, al kyl- carbonyl, aryl
Gindhelsyr @ Wossiie cgdametrical taadlfat optidal Bdheasdthiedf, and the
may form together with the nitrogen atomto which
Hes§ible tauematn IMSINeRRfeycl i c or 1o bicyclic

j W] al of 5to 10
gﬁé%%ﬁ)@ %@‘é%s‘i%%b@gﬂ%lp% th%’e chosen,
iamdegleadhratdossible salth thereef withr @ pharmacgatically>aapeptabbel acid or

ul fur, the said heterocyclig¢ radical also optiona
Bosgr kg matively BegmhamassyichNarckt i REBrugA fese com-
&ﬁ,iunas_substitut ed by one or nore chem cal groups,

ich my be identical or different, chosen from

hydr oxyl, hal ogen atom al kyl, 15 al kenyl, al kynyl,

lkoxy, al kyl thi et er.oar yl. [ :
A o s aecorPore RS TR in g HEEEESnglound is chosen
itk feeniyd(IRofah Yeneddi 6mylila (B! kwavith: aryl
heteroaryl, -N(RL2RI2) or -N(R12)OR13 radical; Rl14

r epr eseni¥ regrésepisithe glivalentmadigabond with R2; and 20
R15 represents an arylthio radical; and also the

possi bl e geonetrical and/or Mptical isonmers thereof,
and the possible tautonericiforns thereof; the

sol vates and hydrates of tfiesg~ conmpounds; and al so the
possi bl e salts thereof withQR pharmaceutically

accept abl e aci d, or base,,,or alternatively the

phar maCelh:?i Bg,l RY %‘@Eégt% b 51%ﬁ6@ﬁ}é§r%ﬁsﬂ¢@§8d@&%ye; and

pounds. 5. c ' ' ' i . .

Dot SR ROl A%E® R, ol gy, arvivio
pieaiylthier Avierodryithiol o hdte @eyclyhidGadicas0369 ‘

PCT/ EP2003/ 014539 71 Wrepresents the dival ent 15

Wity g restriction that when R<, R” and R'* each represent hydrogen, then R

cannot represent a thiol or alkyithio 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.

14. Use according to Claim 13, in which the compound is chosen from the
family (li) of the general formula (1), in which:

o W represents the divalent radical:

R15

A

R
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R15 R14 Rl represents a phenyl radical; R2
represents hydrogen; 5 R3 represents hydrogen; R4 is

we bagerosby om hydr oxyl and an al koxy radical; P&L#EP2003/014539

represents hydrogen; and R05 represents a phenylthio
radi cal ; and al so the possi bl e geonetrical and/or
optical isoners thereof, and the to possible
tautomeric fornms thereof; the solvates and hydrates of

these GoppPoERMsentth éhﬁ?adlbﬁ possi bl e salts thereof
wi th a pharnmaceutical l'y accept able acid or, base, or

al t er nat R@eepretsbet pydrogan con foons layberstwith &fe prodr ugs
_of these W s 16. Use according to Claim 13,
in whi 8hfX rPgethosen from

2- benzyl
2- (4 Z¥re I? %‘gﬁgﬁqﬁ%ﬁ@*&ﬁgnyFeﬁ)‘;oxo%'ﬁ}llg)r%l%Ikgz:yloxy’ aryloxy,
gg(wga?ldrlﬂm ld}slgfiﬁl rare) -NKRIHERT; 4- oxzbut agm c acid;
flu i 0 0X0
aci d; *2R(2'aet OXY‘%@B F]%W é) %ﬁt&ﬂ/lo4 E‘Jﬁ&fﬁﬂ aﬂEﬁ Cchosen
iR oS dor s sha: s,

Eamyohawylarhhmemwbmnew oditeraatively o8| °dandsR'? may form,
obut anai

é? éﬁ’h %Ht hyl E,l,lﬂr'ogéa ?)tﬁ wéplgg(grb%}f gﬁ%ﬁt@cﬁggt ﬁymonocychc or

i
&cﬁépc Ebt&b%@g@fggﬁ éﬁbffnlpgfd‘ﬁtaﬂopg:@ubﬁlgﬁf :rq%%rggewhlch 1,

e Bder 2-gra’' chaseny Instepentenilyo pf eaplmm r, Aropx d¥iregatL Axygen and
V\Qf&ro %@f 8%%%69% %TéI%P%%Og l%Fs%Sc;gp%lonéﬁy 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, aikynyl, aryl,
heteroaryl, -N(R'2R'?) or -N(R')OR" radical;

« R represents hydrogen, or forms a bond with R% and

o R' represents an 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. |

15. Use according to Claim 14, in which the compound is chosen from the
family (lj) of the general formula (1), in which: '
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et hyl 2- (4' - met hoxyphenyl t hi 0) - 4- phenyl - 4- oxobut anoat e;
et hyl 2-(2-naphthylthio)-4-phenyl - 4- oxobut anoat e;

wetlnloeBeéxycl ohexyl t hi o- 4- phenyl - 4- oxobut anoat BCT/EP2003/014539

et hyl 2-benzyl t hi o-4- phenyl’14- oxobut anoate; 5

2- phenyl t hi o- 4- (4' - met hoxyphenyl ) - 4- oxobut anoi ¢ aci d;
2-(4' -fluorophenylthio)-4-(4"-methoxyphenyl)-4-oxobuta
noi ¢ aci d;

2- (4" - thwr@@ﬂé@emstthe@)vaclerﬁtﬂradmt hoxyphenyl ) - 4- oxobut a
noi ¢ aci

, 2- (4" - met hyl phenyl t hi 0) - 4- (4" - nﬂ%ﬁoxyphenyl) 4- oxobut
anoi ¢ aci d;

2-(4‘-nethoxyphenylthio)f4-(4'- xyphenyl)-4-oxobut
anoic acid; 10 R

2-(2 -naphthylthlo) 4- (4" - met hoxyphenyl ) - 4- oxobut anoi ¢
aci d; e R'represents a phenyi radical;

2-C clohe yl t hi o- 4- met hoxyphenyl ) - 4- oxobut anoi ¢
amé . )&representstgydrogen yp yh-

2- benz I phenyl) - 4- oxobut anoi ¢ aci d;
2- phen;x/l t p%sseil,ts ﬂﬁfrggé%’henyl ) - 4- oxobut anoi ¢ aci d;

2- (4 fogwr@bhe@eﬂﬁ tfroimoydtoky andhdro alikpky radiald - oxobut an
oi ¢ aci

2- (4 _ehiRS? spiHergMs-lwdregens @er ophenyl ) - 4- oxobut anoi ¢
aci d; o .

2-(4' - e yfﬁ{gﬁﬁn?tﬁ %’je%’“(‘@ 4 d#fao’r ophenyl ) - 4- oxobut an

0i ¢ agh@;also the possible, geometrical and/or optical isomers thereof, and the
2- (4' - met hoxyphenyl t hi o) - 4-(4' -chl orophenyl) - 4- oxobut a
possibiectagitomeric forms thereof;

act o; IR EOAs hEhydtaleS otRogs el T 0 oot cal

| sonemadt Aisvent, pestible &lmmeemzﬁswm a paatmmmmaﬂy)raweptable
t hereof; the sol vates and drat es o[ %@?
&citheupass, %trﬁiteam%tafe%@epm%’m%ug%' YAG0RRIaRIP RIPAOg of these
PEH gutically acceptable acid or base, or ‘
rnat [ veI y the pharmaceutically acceptabl e prodrugs
of these conpounds. 25 17. Use according to any one

o et Bk S R e
- 4-(3 4 z@fnlzg Q;hﬁw 144 Wé‘ﬁ& Qfy;act d; 30 -

net hyl 4- (3 Iorop eny -4- oxo ut anoate; -
(RS) - 2- hydquymétr(y&sheﬂyltbmﬂhpmmwmxnmbmwnacw;aC| d;

2-(4’-chIbrophenylthio)-4-phenyI-4-oxobutanoic acid;

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

e 2-(4’-methoxyphenylthio)-4-phenyl-4-oxobutanoic acid;
¢ 2-phenylthio-4-phenyl-4-oxobutanoic acid,

¢ 2-carboxymethylthio-4-phenyl-4-oxobutanoic acid;

¢ 2-cyclohexylthio-4-phenyl-4-oxobutanoic acid,

e 2-(2’-naphthylthio)-4-phenyl-4-oxobutanoic acid;

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

o ethyl 2-(4’-fluorophenylthio)-4-phenyl-4-oxobutanoate;
o ethyl 2-(4’-chlorophenyithio)-4-phenyl-4-oxobutanoate;
o ethyl 2-(4-methylphenylthio)-4-phenyl-4-oxobutanoate;,
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- (E) - 2- hydr oxy- 4-

WD 2004/ 060369 PCT/ EP2003/ 014539 73 -
(RS) - 2- hydr oxy-4- (3" -fl uorophenyl ) - 4- oxobut anoi ¢ aci d;

WO 2(0R8y0329 hydr oxy-4- (3" -ni trophenyl) - 4- oxobut aPOI/&P2003/014539
72

acid; -

(RS) - 2- hydr oxy-4-(3', 4" -di chl orophenyl ) - 4- oxobut anoi c
acid; -

(S)-2-hydroxy-4-(3',4'-dichl orophenyl) - 4- oxobut anoi c
acid; 5 e ethyl 2-(4- methoxyphenylthlo) -4-phenyl-4-oxobutanoate;

(R)-2- hydroxy- -(3',4' -di chl or ophenyl ) - 4- oxobut anoi c
aci d; -mgethyI|2 2 naphthylthxo) -4-phenyl-4-oxobutanoate;

(RS) 2- hydy RyVs éy&%heﬁmh% SRR EbLidoR¥but anoat e
( RS) 2- hydétﬁylyz Heh2ylio- 4CbﬁédyPﬂQﬁJ@©@Ydﬂoa49 :0xobut anoi ¢

acid; - ) - 2- met hoxy- 4-
i f1uor omeﬂrphyanmm&dbéf m&ih@xwﬂeayl) -4-oxobutanoic acid;

g?,sé 2 mat£ %%luoré&énylthlo')(:hwr o&nox pﬂen@l)%—%ggﬁﬁgﬁd% acid;

23821 2_ metélﬂ. :HdrdphényIthi®td -4 ARBRIBK phén B aRiKoBlIBIC acid;

(R S) - 3-ae2-(¢/imédthyBheyhitiopHi (d+omtieoyiphenyldobxatananaic acid;
acid; -

2- hydr oxy-Z{(Hengtroxypheny!thio)- %1%$fash)é9ﬂﬁr)yl)44 9¥aBuiaggic acid;

oi ¢ aci d; id;
(RS) - 2- et it RRPYIIo) - TaethoNupl A st SxeBuRnRG: 20
acid; - e 2- -cyclohexylthio-4-(4'- methoxyphenyl) -4-oxobutanoic acid;

(RS)-2-chloro-4-(3", 4" -di chl orophenyl ) - 4- oxobut anoi c
aci d; i s -2-benzylthio- -4- (4’ methoxyphenyl)-4-0xobutanoic acid;

(R 5)-2- éhxenﬁﬁ\ng A4 Bniofoptiri ) LoBEGERbIs dsigxobut a

noi ¢ acid;

(R S)-3- 40@wlfrlféné&ner@lthrél)mh{marméﬁwédwm@k@bum &cid;

acid; -
(RS) 2- ber2y4’-atﬂcér®'phenyl)34dl4l chiopiphenyl)-4oxxiita naiccnid;

(R 9) - 2-pri rmathyiphenyithip)dr @ eiRERNeNY:48BRNtERgIcAcid;

acid; - - )-4-oxobutanoic acid;

(RS) - 2- b'enz;ﬁ rﬂe??xyphenallthm or 4pt$grl1c§/rf)§)heny2<obolj(t anoli c

acid; 20 2-(2'-naphthylthio)-4-(4'-chlorophenyl)-4-oxobutanoic aC|d
i.c_aci

(E)-4-(3',4" -di chl orgphen xo- - but en

(E)-4- eed &iSOdhwRﬂﬁS@g@]s%Fgetw ifon bl iSodgrs inereot, and
.0- 2- but enoi ¢ acid; -

Er% Pﬁﬁ%'e- H %’%eny%xh%’e@xo 2-butenoic acid; -

(E)-4- ¢ sanlvﬁ’respﬂr&hlyyc)ratesm&dhesmommpoundac| d; 25 -

gf? d2 rarﬁahé/lso Ltlhé possmle sal?s erBor w}ﬂw)a 6h8?(n(1)aceu |caﬁy acEeptabIe

gzc:lmgéhb!ésé} -draitefnatliefthersliriakltidalpdtepbie pRodrugs of these

Eobmmzmdsﬂf-(:%' 4' - di chl or ophenyl) - 4- oxo- 2- but enoi c
aci d;
(E) - 2- hydr oxy-4- (3" - chl or ophenyl ) - 4- oxo- 2- but enoi ¢

3¢, d; Use accordlng to anY one of Clalms 1 to 4, |n which the compound is
uor ophenyl ) - 4- oxo- 2- but enoi ¢

abpsgen from:
- 4-(3',4'-dichlorophenyl)-4-oxobutanoic acid;
- 4-(3',4'-difluorophenyl)-4-oxobutanoic acid,;
- methyl 4-(3’,4'-dichlorophenyl)-4-oxobutanoate;
- (R,S)-2-hydroxy-4-(3’-chlorophenyl)-4-oxobutanoic acid;
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(E) - 2- hydr oxy-4-(4' -chl or ophenyl ) - 4- oxo- 2- but enoi ¢

wa200d[066369 PCT/EP2003/014539

(E) - 2- hydroxy-4-(3', 4" -di clBor ophenyl ) - 4- oxo- 2- but enoi
c acid; -

(E) - 2- hydr oxy-4-(3',4"'-difl uorophenyl)-4-o0xo0-2-but enoi
c acid; WO 2004/ 060369 PCT/ EP2003/014539 74 - nmet hyl

( E) - 2- hydr (R)6)4-h@irosy <4ei3cfiLorophieanli4roxomranictadidsnoa
te; and

(E)-2- hydr(fg'yégzl? -pydroxy 43 RitirhsREiA-9XxbwWapos afitienoa
te; and alg t@ﬁg@rg%?mbé(s%g&i%@répﬁéﬂ yIRAYxBbufiMoiCadid;

isoners th he possi bl e tautoneric forns
thereof; t bﬁ) 2-dlydenys4-£8i dt {djehieropbeny!)-dhmab utamyio anids ;

har mateut [y ARuEsTau ZictighaRenYdtafytancic acid:
g:c ternat I vméthmﬁ SﬁélthF@éyM €34 viigHeophahys-4rs RS0 ate;
ese gp)oun S Use according to one of

C ai ms- 1 t 6A.5)-3-hyduexy4-(3hé’ dl@hpmm@nuat%ﬁg@butanopw@ld

S am s Ik eon b Siiigotond-boOpBidfok dic
family. (11 g, Sf2- h@h@@nﬁwl4’fdwﬁmﬂo@héhyb-4oumutahonc acid;
R5, R6, R7 and R8 are i ned above

r egr eant s(’ﬁ:ﬁir%@'@rﬁhylaﬂn@ 4@@!@@%@@&%%@%6%
' b
Lfavv: f ﬁ' an I@@He\@ﬁ%o%‘lt H@F\ {)ﬁh&‘;@f er ggPUérfmﬂé@H

or mstb :noxyz reyaitiosey - 3mnn¢p¢}($iyl -dlc&dbm@henyalm@l taoko;:mtarhmc acid;
Bnd the. pUASHA-Baadrb A8 TRBr e lriBroD AR acc
sol vat es agﬁ,tég&dgﬁlbﬁfm% Almémoﬁgiﬁ&égggd@ox%Naﬁb%%ddm

possi bl e sal ereof wWith a utical
accept abl e(RS)e-methyifiebasle(3’ éf-d@htmonhekanwndbetan0|c acid;

R S D N Y e e
whi ch the gRRAYRdSPeIeRgR-4-03' 4'-dichlorophenyl)-4-oxobutanoate;
- (R,S)-2-phenyl-4-(3',4’-dichlorophenyl)-4-oxobutanoic acid,;
- (R,S)-2-benzyl4-(3',4’-dichlorophenyl)-4-oxobutanoic acid;
- (E)-4-(3',4’-dichlorophenyl)-4-oxo-2-butenoic acid;
- (E)-4-(3',4’-difluorophenyl)-4-oxo-2-butenoic acid;
- (E)-4-(3'-fluorophenyl)-4-0x0-2-butenoic acid,;
- (E)-4-(3'-chlorophenyl)-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
- - (E)-2-hydroxy-4

-(3'-chlorophenyl)-4-oxo0-2-butenoic acid;
-(

- (E)-2-hydroxy-4-(4'-chlorophenyl)-4-oxo-2-butenoic acid,;
-(
-(

3'-fluorophenyl)-4-oxo-2-butenoic acid,;

- (E)-2- hydroxy -4-(3’,4'-dichlorophenyl)-4-oxo-2-butenoic acid;

- (E)-2-hydroxy-4-(3’,4'-difluorophenyl)-4-0xo-2-butenoic acid;
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the famly (Il b) of the general forrmula (I1) in which:
WD 2004/ 060369 PCT/ EP2003/014539 75 R5, R6, R7 and

wW&2004b036h nay be identical or different, are BODERI03/014539

i ndependently of each other74 from hydrogen, a hal ogen
atom a nitro radical and a trifluoronethyl radical;
the radicals R6 and R7 al so possi bly form ng, together
with the carbon atons to s whic they are attached, a
benzene ri AMEthypt (Bhaihygraxybd(3’ Hrldéﬁ‘ ®rppHaAaY-exa-g-butenoate;
%P ups, which may be identical or different, chosen

m a hal ogen atomand a trifluoronethyl, nitro or

al koxy-r adetrsfl { EpahydRSkyad (3’ RlQicrierophedplf-i4nexb- aktmtenoate
10 and al so the possible geonetrical and/or optica

- soner angralsedhe RasaiDIe lse0psiEeaH | and/eroBHERli i m@mhereof and
drates of these conpounds;

and'z)sgg'ble tEStO?%HCaE)F@Sgg tés?)yt hereof with a

phar nau-szoluaielsyar&tlwyajrawsl of these compobads, or

alternativ t he ph; |cal cceptabl e rugs

of t hedBd §3/8'6‘Fr198§ﬁ'3 I?s r@é’@oa%’gﬁ ﬁaf% %‘ﬂ a%ceptable
h fhackOticdllyCAbcebeatie m B®f th

A e oo e Khedthace lutily doepfatieProdiegs bf these

4ompolbiogds- N- (4- napht hal en- 2-yl t hi azol - 2-yl ) benzenesul f

onam de; 20 - 4-am no-N-[4-(3-nitrophenyl)th

i azol - 2-yl ] benzenesul f onam de; -

48”Et e &bdo‘ifdihé t6idnestEIANS § b 82 f which! the@ergismd Belongs to

nam de;

thergemerad fasmylai(l)a- ( 3- ni t rophenyl ) t hi azol - 2-yI ] benzene

sul f onam de; -

4- met hoxy- N-[ 4- (3-ni trophenyl )t hiazol - 2-yl ] benzenesul f

qsarri dse acc%fﬂmghbitabme&.ula‘lamh d 8ainl which the compound belongs to

3-nitrophenyl)thiazol - benzenesulfon- 25
nily (lla) of the general formula %/l) in which:

N L 7, B ot e TR ggy )zl 231 -

N[ 4-(3- ﬁgu@pﬁbs@ntsrwdrugé@r@tdwl phenyl )t hi azol -2-yl]-4
- met hyl benzene- sul fonam de; 30 -

4- et hyl R [sactiasen trempm phenyltratisabloptioprily sHbsiitutad ingosition
aantl\(g}gl.‘ 4 with an alky! 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; '

fhe 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. |

20. Use according to Claim 3 or Claim 18, in which the compound belongs to
the family (llb) of the general formula (I1) in which:
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4-am no-N-[4-(2-fluoro-5-trifluoronethyl phenyl)thiazol
-2-yl]berizene- sul fonam de; and WO 2004/ 060369

WO BRBeD3/ 014539 76 PCT/EP2003/014539

3, 4-di met hoxy- N-[ 4- (2-fl uor®-5-trifluoromnet hyl phenyl )t
hi azol - 2-yl ] - benzenesul fenam de; and al so the

possi bl e geomet rical and/or optical isoners thereof,
and the pos$ etautorrerlcforrrsthereof 5 the

sol vat esﬂgn ﬁ%raﬂda@ oWhichemay dsisianties! onwiiffereab arpeshosen,

H%?‘QBF Lé%&gs{ ! gﬁﬂnt fg/oé}%%}g a a%l%@éhf%)ﬁr\éa nitro radical and

@hﬁﬂmm&thﬂahtjwaaccept abl e prodrugs of these com
pounds. 10 22. Cgnpound bel onging to the fam |y (Cg fgﬂa
dhe graieals R sand, & @A%o pessibly farmien: togaeryiedaacaridfpatoms to

Wh}@’%%& aér%ﬁt?%c!rhgdga%eerﬁ]e dﬁi’g{,. o@%onﬁﬁr sﬁ%st Jﬁfjeéig%%e or more

ghege) whichmaayt Ihe d)dient&bkw tiffeeantatheser trbmaa halogen atom and a
alkynylthlo ary io, 15 cycloalkylthio,
Ffef{l@rr%?mw H?'Uoé’rr qu@"é{r"@gVél Wéhio radical; with the

restrictpipo R14 each represent
hydroggnh ntdrﬁm%@%%d@m? reprg

canno €sent a thiol or
al kylthio radical; and al so the possible geonetri cal
and/ or ogtl cal isoners ther e? and, t he

.Si bl
t aut onBPH @lgethe RAsSiie geoms Hiéal ang/or, nggéﬁ'gbwgﬁ thereof, and
theﬁ)gﬁﬁqu jorfRdnaledp the possible salts

a pharmaceutically acceptable acid or
base, te ablv&tesaand/by@ratdsa)fﬁhesem@mpoun%I y acceptabl e
prodrugs of these co

Bccor diRg e die presBle BRI MAG wiim OnRRRRRSHtcally agpeptable

%%[P/e%rgﬁz Os%%ﬂt"g%ﬁl\/e %) thieMprdHTEBe A IR ARBPEAAE Prodrugs of these

compounds.

21.  Use according to one of Claims 1, 2, 3, 18, 19 and 20, in which the com-
pound is chosen from the list consisting of:

- 4-methoxy-N-(4-naphthalen¥2-ylthiazol-2-yl)benzenesuIfonamide;

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

- 4-methyl-N-[4-(3-nitrophenyl)thiazol-2-yl]benzenesulfonamide;

- 3,4-dimethoxy-N-[4-(3-nitrophenyl)thiazol-2-yl]benzenesuifonamide;

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

- 2-naphthalenesulfonic acid [4-(3-nitrophenyl)thiazoIQz-yl]benzenesuIfon-
amide;

- N-[4-(2-fluoro-5-trifluoromethylphenyl)thiazol-2-yl]-4-methylbenzene-
sulfonamide;

- N-[4-(3-fluoro-5-trifluoromethylphenyl)thiazol-2-yl]-4-methylbenzene-
sulfonamide;

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

- 4-amino-N-{4-(2-fluoro-5-trifluoromethylphenyl)thiazol-2-yllbenzene-

sulfonamide; and



10

15

20

25

Wrepresents the divalent radical: R15 Rl14 R1
represents an aryl radical; R2 represent hydrogen, or

wo oooamesebond with R14; 5 R3 represents hydrBgEREP2005414539

i's chosen from hydroxyl, al’koxy, al kenyl oxy,

al kynyl oxy, aryl oxy, heteroaryloxy, -N(RL2R12) and
-N(R12) OR13; R12 12' and R, which may be identical or
di fferent, are chosen, independently of each other,
f-r om 19ydrdirgethoxydN-ih (2tflugto-Sdtiflkergmetiayiptyerpil)thiaz ly2-yll-

0 carboqe{?l, aﬁ%’l or heteroaryl radical; or
RARENS QW' 2.and R12' may form together with the

RHindr QRN tid PosebIghdadméthiexl ahe/ct bphdadisotaronpeysdf] and the
or blcycllc het erocyclic group containing a total of
@osalbimaarttcvﬁe,ncé@fmfgﬁmqfh 1, 2, 3 or 4 are chosen,

PSRRI P B pories o900 onyoen and

erocyclrc radical also optionally
ePaRalss ithg pbssible 3alts tHerdofiblite 4 phaemndsewtichllgracoeptdile acid or
bei ng substituted by one or nore chem cal groups,
Rasenhor pHoMAivelethe RRgarmsceytieally %‘Fﬁ‘?méﬂés‘%ﬁdﬂﬂwf these com-
2¥%haéyl, hal ogen atom al kyl, al kenyl, al kynyl,
kKoxy, al kylthio, aryl, heteroaryl, heterocyclic
radical and trifluoronethyl; R13 is chosen from

D 9500305 Bl 3R P Bl Srurafly v
represgnip ydsaaRneRlivdighifagRahond w th R2; and

R15 represents an arylthio radical; and also the

possi bl e geonetrical and/or giptical isomers thereof,
and the possible tautoneric|forms thereof; 25 the

sol vates and hydrates of t conpounds; and al so the
possi bl e salts thereof w th gi4pharnaceutically
acceptable acid or base, or alternatively the

phar magepf'i Ral kY RCHPIRYB! ®'PapdRIYarebs defineds® Olaim 4; and
pounds. WJ 2004/'060369 PCt/ EP2003/ 014539

e R' is chosen from a thiol, alkylthio, alkenylthio, alkynylthio, aryithio,
cycloalkylthio, heteroarylthio or heterocyclylthio radical;
with the restriction that when R?, R® and R'* each represent hydrogen, then R'®
cannot represent a thiol or alkylthio 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.

23. Compound according to Claim 22, belonging to the family (li) of general
structure (1) in which: '
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78 24. Conpound according to Claim22 or Caim?23,
bel onging to the famly (lIj) of the general fornula

W@ k)o4ionozemi ch:  Wrepresents the dival ent radi eel/EP20RYB14539

R14 5 Rl represents a pherngl radical; R2 represents
hydrogen; R3 represents hydrogen; R4 is chosen from
hydr oxyl and an al koxy radi cal ; R14 represents

hydrogen; and 10 R15 represents a phenylthio radical;
and al soW heprpeentisihe dixadenttradical: and/ or opti cal

i somers thereof, and the posgible tautoneric forns
thereof; the solvates and hyfirates of these conpounds;
and al so the possible salts jthereof with a
pharmaceutical ly accept abl 45 acid or base, or
alternatively the pharmaceutRcal |y acceptabl e prodrugs
of these , conpounds. 25. Conpound according to any one
of O aPniR' 2epresepts afbé%ﬁ@ﬁ“ﬁ@ to the famly (Ih),

cei a2 FE JeedeentTufigheh. h B BN M H Xobut ano <
aci d; o R (dpresBhey QRit6gen;t h

i 0) - 4- phenyl - 4- oxobut anoi ¢ aci d;
2- (4" - | Gorioshosen tfran )hyirphdnglkody,caliseniylaxyi alkeeylexy, aryloxy,

- 4' - met ho epydit hi 4- oxobut anoi ¢ aci d;
%g erganﬁw{ )F(Mﬁg ﬂ )parfgﬁﬂé 1%gj:glbut anoi ¢ aci d;
2- car bOXW"’Ete{Bﬂ tﬁgﬂ2o fhiRRenydy 4re0%@bnticanasic dﬁfér@nt are chosen,

2-cycl ohexyl t hi o- 4- phenyl - 4-"oxobut anoi ¢ aci d
mqezwendapthy af each ojhet, iaeviyydragerx epdtamalkyl, aliemyl, alkynyl alkyl-

ShE A5 ke P oA 2 YR R may fom,
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'2R'?) or -N(R'2OR" radical;

e R' represents hydrogen, or forms a bond with R? and

« R' represents an 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.
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79 ethyl
2- (4" -fluorophenyl thio)-4-phenyl - 4- oxobut anoat e;

webdlosBeq 4' - chl or ophenyl t hi 0) - 4- phenyl - 4- oxobpd BRPEDE()14539

et hyl 2-(4'-nethyl phenyl thi7®) - 4- phenyl - 4- oxobut anoat €;

et hyl

2- (4" - met hoxyphenyl t hi 0) - 4- phenyl - 4- oxobut anoate; 5

et hyl 2- (2' - napht hyl t hi 0) - 4- phenyl - 4=oxobut anoat e; .

@dny| CGorppeurshagsAraiidotosClaie RA QrCleiB B 56@&9@)9 to the family (1))
| 2= it - yl - 4- oxobut anoat e;

?f gﬁ%ﬂ%’.‘%ﬁl?@t‘%m frbe\? fgﬁyphenyl ) - 4- oxobut anoi ¢ aci d;

2- (4' - bl yorempeeantstthe eivalerftdadizal:hoxyphenyl ) - 4- oxobut a

noic acid; 10 2-(4'-chlor ophenyl1 h

1 0)-4- (4" -met hoxyphenyl) - 4- oxobutRnoi ¢ aci d;

2-(4' -met hyl phenyl t hi 0) - 4-(4' - metlhoxyphenyl ) - 4- oxobut a

noi ¢ aci d; ;

2- (4" - met hoxyphenyl thio)-4-(4'- mR%oxyphenyI ) - 4- oxobut

anoi ¢ aci d;

2-(2"- maptitrepiasents) a phényl-radicabxypheny! ) - 4- oxobut anoi ¢

aci d; 2 _

2-cycl Oh&JPPﬁSSDEﬁ'@W'Q%‘P’hoxyphenyl ) - 4- oxobut anoi ¢
acid; 153 .

2- benz;?l ir89rf-sﬁﬂts-%dtrﬁ%?(?/’phenyl ) - 4- oxobut anoi ¢ aci d;
2- pheny! Fti©choseh froml lydrok riid) arfalsrp rddicall ¢ aci d;
2-(4' -fluqyophenyl thio)-4-(4'-chlorophenyl)-4-oxobutan
oi ¢ acdR " represénts hydrogen; and

2-( 3 - ghIReg Peod}ggé(r#t%'ad'ﬁﬁé;yhﬁm %rdﬁ)c%fﬂ.enyl ) - 4- oxobut anoi ¢
aci d; '

2-(4" - _ﬁgﬂf‘eﬂh@hﬁ@wdsbimé géotrfbtricdl andiph eptical-idomerd thereof, and
oi ¢ aci d;

20
2he possibleriawutammeris formsdiewofia’ - chl or ophenyl ) - 4- oxobut a

noi ¢ agi d; .
2-(2' - @a%ﬁ?’%?ﬁetshﬁnﬁ “W'?FES%&P%?%B%@HWS‘“% oxobut anoi c

aci d; and alés thé pessibks salte trpreoftvith aphandécsutizally aaceptable
i somers thereof, and ‘the r%(;ssi bl e tautoneri

:
@Rl @obase, s aligMmalively RRPIAFRIAsEEECHY qacepiakle wgé%sm;of these

"ﬁ% so the possible salts thereof with a
%ﬁa rrglggéti cally acceptable acid or base, or

alternatively the pharnaceutically acceptabl e prodrugs

fn%?i erﬂacfft? %;ggrlsc{lfégzgq iq%&?ﬁreg%?gﬂg%?# 24P Bé,i Bie%rr]\ging to thé
%}ﬁnwﬁplmsgﬁlf}oynzeffect I ve anount of at | east one
conp

ound defined in one of WD 2004/ 060369

PCT/ EP200 32-bénaZ@thio-4-phenyl-4-oxobutanoic acid;
o 2-(4’-methylphenylthio)-4-phenyl-4-oxobutanoic acid;
¢ 2-(4'-chlorophenyithio)-4-phenyl-4-oxobutanoic acid,;
e 2-(4'-fluorophenylthio)-4-phenyl-4-oxobutanoic acid,;
o 2-(4’-methoxyphenyithio)-4-phenyl-4-oxobutanoic acid,
¢ 2-phenyithio-4-phenyl-4-oxobutanoic acid,
« 2-carboxymethylthio-4-phenyl-4-oxobutanoic acid,;
e 2-cyclohexylthio-4-phenyl-4-oxobutanoic acid;
e 2-(2'-naphthylthio)-4-phenyl-4-oxobutanoic acid;
o ethyl 2-phenylthio-4-phenyl-4-oxobutanoate;
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80 the preceding clains, alone or in conbination with
one or nore pharmaceutically acceptable, suitable,

W06 | nert exci pients. 27. Use of a conpPCNEPAS3/014539

defined in any one of Clainmg 1 to 25, for the 5
preparation of a nmedicanent for the prevention and/or
treatnent of diabet es and its conplications, by
reduci ng the risk of ogll%caerri a. 28. Process for

manuf act ur eyl & (M&QE%@HY in)-4-peenylehoxettitapadicor

hon- i nsut 1 it ubpeRagIGoanButle) kitfeRhsa-qugoutancate:
conpl i ca} i oihg)| 2J((m -mbirsibrEnyItBRT4-sidhy-arm@biudandatehe

formula (1) or (Il) as deflned in one of Clains 1to
25 is subj etbybar( 4cmathqxuploemyltb\IQ)e%phenylr%hXleﬂﬁaoﬁa@r

k I I di
p§2i“£ Cvet yeyl Enk naniinidr & ehPavRorouRRPR R ned | n°
the formo al 1t I
wih sdor R 2RAEIBRERHIICA pIFATRAS I nodiel ! 003, LY

or vehi cé eethyb2-benzytiicdsshémyl-4saxabetameateandi dat e
compounds for activi té in the}gﬁ"{ ev§nt| on or freatnent
any.

of di abet ed-PhgANthiH4 -ANetHoxN u-PrORIESBBAKRIT:
di ab %
tynur en hee 8 ifuorGARIER) I mAoldPheH A Adxobytanoic acid

cor r esposdp g dmorb@hanymé) J-(@rmétHoxypReni]-dnexbhiutaraie acid;

of Cainme 1 to 25, whi ch 20 process the candi date
conpounds (4 @aﬁ]ymlth@)ﬂnﬁ -maih@mhe@yt) 4;pxobutanoic acid;

candi dat® RHamAKeRy Ry LT rRGrn M topugnoie acie
is selec] eﬂ-(2’-naphthylthxo) 4-(4'-methoxyphenyl)-4-oxobutanoic acid;
e 2-cyclohexylthio-4-(4’-methoxyphenyl)-4-oxobutanoic acid,;
e 2-benzylthio-4-(4’-methoxyphenyl)-4-oxobutanoic acid;
e 2-phenylthio-4-(4’-chlorophenyl)-4-oxobutanoic acid;
o 2-(4'-fluorophenylthio)-4-(4'-chlorophenyl)-4-oxobutanoic acid;
e 2-(4’-chlorophenyl)-4-(4'-chlorophenyi)-4-oxobutanoic acid,
e 2-(4-methylphenylthio)-4-(4’-chlorophenyl)-4-oxobutanoic acid;
e 2-(4-methoxyphenylthio)-4-(4’-chlorophenyl)-4-oxobutanoic acid;
e 2-(2-naphthylthio)-4-(4’-chlorophenyl)-4-oxobutanoic 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

compounds.

26. Pharmaceutical composition comprising, as active principle, a
pharmacologically effective amount of at least one compound defined in one of
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the preceding claims, alone or in combination with one or more

pharmaceutically acceptable, suitable, non-toxic inert excipients.

27. Use of a compound as defined in any one of Claims 1 to 25, for the
preparation of a medicament for the prevention and/or treatment of diabetes

and its complications, by reducing the risk of hypoglycaemia.

28. Process for manufacturing a medicament for the treatment and/or
prevention of diabetes, in particular non-insulin-dependent diabetes and its
complications, in which at least one compound of the formula (I) or (ll) as
defined in one of Claims 1 to 25 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 pharmaceutical composition,
optionally with addition of a pharmaceutically acceptable filler or vehicle.

29. Process for screening candidate compounds for activity in the prevention
or treatment of diabetes, and especially non-insulin-dependent diabetes or its
complications, by inhibiting kynurenine 3-hydroxylase, the said candidates not
corresponding to formula (I) or (Il) as defined in one of Claims 1 to 25, 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.



