WO 03/ 047561 PCT/ EPO2/ 12357 1 Use of 4-oxobutanoic acid derivatives in the
treatnent of inflammation The present invention relates to the use of a

4- oxobut awoios/oarsed deri- vative for the preparation of a pearepazerss? cal
conposition for treating inflamma- 5 tion. 4-Oxobutanoic acid derivatives
have al ready been described in patent application WD 98/ 07681 as

anti di abetic agents and nore particularly for treat- ing

non-i nsul i n-dependent di abetes. Thus, the present patent application

rel ates firstl yUseof hoxobatanoiaacit aesivatives imthe 4Areatrobnt cfiinflamaration
derivative conformng to the general fornmula (1) for the preparation of a
medi canent for treating inflamuation. The conpound of the formula (I) is
defined as fol | owsTheGebent indentidrBreldfesito thki e b8 406R3Htardie MeidPdasie
chosen, independently of each other, from - a nono-, bi- or tricyclic
aryl group vasinedonthegpreparation ef a pharnaesutical samposition far ieating mflammmac
group C%OSGt frompyridyl, pyrimdyl, pyrrolyl, furyl and thienyl groups;

- an al Kyl Bﬂ)up containing from1l to 14 carbon atons; - a cycl oal kyl group
contai ning from5 #oOKolswtahoie didderivativessiidve alreatyhioéen deseribed iarpatent

ooerert o Ak Il 8L S e RSN AP Porsr 6 st
subst i t uentj§, aRSABulin-dependent diabetes.
Thus, the present patent application relates firstly to the use of at least
10 one 4-oxobutanoic acid derivative conforming to the general formula (1) for the
preparation of a medicament for treating inflammation.

The compound of the formula (1) is defined as follows:

COOH
|
6 Ny O
15
in which the groups A and B are chosen, independently of each other,
from:
- a mono-, bi- or tricyclic aryl group containing from 6 to 14 carbon
atoms; _
20 - a heteroaromatic group chosen from pyridyl, pyrimidyl, pyrrolyl, furyl

and thienyl groups;
- an alkyl group containing from 1 to 14 carbon atoms;
- a cycloalkyl group containing from 5 to 8 carbon atoms;
- a saturated heterocyclic group chosen from tetrahydrofuryl, tetra-
25 hydropyranyl, piperidyl and pyrrolidinyl groups;
where the groups A and B may carry from 1 to 3 substituents chosen
from a C4-Cs alkyl group, a C4-Cg alkoxy group, a Cg-C14 aryl group, a heteroaryl
group chosen from pyridyl, pyrimidyl, pyrrolyl, furyl and thienyl, a (C¢-C14)aryl(C+-
Ce)alkyl group, a (Ce-C14)aryl(C1-Cs)alkyl(Cs-Ci4)aryl group, a halogen or a tri-
30 fluoromethyl, trifluoromethoxy, cyano, hydroxyl, nitro, amino, carboxyl, (C4-Cs)-



froma Cl-C6 al kyl group, a Cl-C6 al koxy group, a C6-Cl4 aryl group, a
heteroaryl group chosen from pyridyl, pyrimdyl, pyrrolyl, furyl and

t hi enyl, wWO(0@®041344) aryl (Cl- C6)al kyl group, a PCT/EP02/12357
(C6-Cl4) aryl (C1-C6) al kyl (C6-Ci 4)aryl group, a halogen or a tri 30
fluoronmethyl, trifluoromethoxy, cyano, hgdroxyl, nitro, am no, carboxyl,
(C1-C6) WO 03/047561 PCT/ EP02/ 12357 2 al koxycarbonyl, carbanoyl,

(G -Co)al kyl sul fonyl, sul foam no, (C -C6)al kyl sul fonyl- am no, sul famoyl or

( Cth|6) al léydlmafbdrwm carbgmoyp ;(C@Csba’lkb’flsﬁlfdriye Silllfbam%immlﬁ(_ﬂhiid)ﬂgﬂsglf?nyl-
met hyl enedi oxy group, a solyv t hereof or. a salt of this acid. n a
prefgrred eﬁ‘fﬂ%‘&?ﬁﬁ'ﬁmegl ?fr@1?¢5@t'fvf38m0f\y}?é“'@9&{8% anoic acids are those
of the formula (1)gf QwW“BF'?heA%@tiﬁgﬁi@f&ﬂ?%ﬁ%éthglﬁhég?bgﬁ{t%m‘sa s&WaE! es

of aryl groups that may be mentioned include phen
[ 3- napht hyltherebf for @acsadhgfl thigracids. The C1-C6 al kyl groups may be linear or

branchedq. Exanpl es,t hat 10 be.nenti d.include, nethyl t hyl , opyl,

i sopropyl, butyl, ’%_@bﬂﬁe{f&*e? mb%ﬂm& ogﬁlge d’é‘(‘ﬁ’?'longtt%%ﬁég’(dﬁ‘l’ga'@{‘? @é’ﬂﬂ koxy

groups may aetRo$keof tHeeRirmela [y MWhigH A Si@BrarescHdaeh fro dp@ giisd. oned

I ncl ude met hoxy, ethoxy, propoxy, isopropoxy, butoxy and |sobutoxg gr oups.
e

15 The hal ogens ma{Fxegipies sfnam ogroups othiahamay hber medtioned ingledenahenyddi ne.

The present i ' ' tomeric forms of the com pounds
of the gene%b%ﬁ@&!‘rﬁlggéwyi ?@&eﬁgﬁgﬁ‘&r@ﬁgﬁg di astereoi soners and epiners
of these conpoundsTherCh-gkkyl beoupsl may &2 linear eobrarthedx Exphplesothat tdys of
t he conpounds of the general fornula il) I ncl.ude pharmacol ogically

accept a9l e Reymentiongdhingludenmetlyli gL aPropy!, JSRRISRYL PUbH) {sebutyhplgrE M
salts, cal céméﬁw&mu%gj ne salts and other salts of the sane type

The C4-Cg alkoxy groups may also be linear or branched.

Examples that may be mentioned include methoxy, ethoxy, propoxy,
isopropoxy, butoxy and isobutoxy groups.

15 The halogens may be chosen from fluorine, chlorine, bromine and
iodine.

The present invention also includes the tautomeric forms of the com-
pounds of the general formula (I), the enantiomers, diastereoisomers and
epimers of these compounds, and also the solvates thereof.

20 Examples of salts of the compounds of the general formula (1) include
pharmacologically acceptable salts, such as the sodium salts, potassium salts,
magnesium salts, calcium salts, amine salts and other salts of the same type
(aluminium, iron, bismuth, etc.).

In a preferred embodiment, the 4-oxobutanoic acids are chosen from:

25 - 2-benzyl-4-(4-methoxyphenyl)-4-oxobutanoic acid

- 2-benzyl-4-(4-fluorophenyl)-4-oxobutanoic acid
- 2-cyclohexylmethyl-4-(4-methoxyphenyl)-4-oxobutanoic acid
- 2-benzyl-4-phenyl-4-oxobutanoic acid
- 2-(B-naphthylmethyl)-4-phenyl-4-oxobutanoic acid
30 - 2-benzyl-4-(B-naphthyl)-4-oxobutanoic acid
- 2-[(4-chlorophenyl)methyl]-4-(4-methoxyphenyl)-4-oxobutanoic acid
- 2-benzyl-4-(4-methylphenyl)-4-oxobutanoic acid
- 4-(4-fluorophenyl)-2-[(4-methoxyphenyl)methyl]-4-oxobutanoic acid



(alumnium iron, bismuth, etc.). In a preferred enbodi nent, the

4- oxobut anoi ¢ acids are chosen from 25 -

2- benzyl -wo(0dmsshoxyphenyl ) - 4- oxobut anoi ¢ acid - PCT/EP02/12357

2- benzyl - 4- (4-f 1 uor ophenyl ) - 4- oxobut anoi ¢ acid -

2- cycl ohexyl met hyl - 4- (4- met hoxyphenyl ) - 43oxobut anoic acid -

2- benzyl - 4- phenyl - 4- oxobut anoi ¢ acid -

2- (R-napht hyl et hyl ) - 4- phenyl - 4- oxobut anoic acid 30 -

2- l[o(enzylhl- 4- ( Ph naFﬁllbéni%ﬁ(mmhyl&o'ﬁdimﬁ%hbnyll)-4-oxobut€noic acid g

2-[ (4-chl orophenyl ) et hyl | - 4- (4- et ho enyl ) - 4- oxobut anoi ¢ aci -
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2- benzyl - 4- ( 3, 4-rtbe Isplvates]iemaptibmeys and salts blithesei acidsi d -
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(+) - 2- benzyl - 4- (4+§-Ruseryhaqytiuoto t4nRolbutanoid acid0 - the sol vates and

salts of these acids. The conpound that is nost particularly preferred is
2- benzyl0- 4- (4- fIthesepaéesand salikobtheseAdsacid, its sol vates, its
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to biological tests “desi to revea ranti-intlanatory a ty.

The in vi vdluacdpherny)-4foxbbatanbic acidpitaisoisates, ithenbotiomérs grid itsvealtst udi ed i n

an experimental rm?ﬁle c(:)gmpounds of the formula (I) were subjected to biological tests
designed to reveal their anti-inflammatory activity. The in vivo activity of the

15 compounds of the formula () was studied in an experimental model of
inflammation in rats. Inflammatory oedema of the rat paw is induced by
intradermal injection of carrageenan (1% V/V) into the hind paw of the rat. This
oedema is measured by plethysmometry according to the method of Winter C.A.
et al. (Proc. Soc. Exp. Biol. Med.; (1962); 111, 544-547). The substances with an

20 anti-inflammatory effect bring about a reduction in the oedema thus created.
Indomethacin is used as anti-inflammatory reference in the test.

The results show that the compounds of the formula (I) have anti-
inflammatory properties in vivo. The treatment of inflammation may be
performed preventively or curatively.

25 They may thus be used in this respect in the symptomatic treatment of
painful conditions of mild to moderate intensity and/or febrile conditions, more
particularly in diabetic neuropathy, polyarthritis, arthrosis, lumbago, traumato-
logical pain and ORL inflammations.

The inflammation treated according to the invention may be

30 associated with pathologies of insulin-resistant metabolic syndrome, with patho-
logies resulting from diabetes, for instance retinopathy, nephropathy, neuro-
pathy, micro- and macro-angiopathy, hypertension or atherosclerosis.
Specifically, diabetic patients with poor glycaemic control are liable to develop



inflammation in rats. Inflammatory oedema of the rat paw is induced by

I ntradermal injection of carrageenan (1% VN) into the hind paw of the rat.
This oedwoasiog7seeasur ed by pl ethysnmonetry accordi ng to tReTHEPYHGISDS
Wnter C.A et al. (Proc. Soc. Exp. Biol. Md.; (1962); 111; 544-547). The
substances with an 20 anti-inflanmmatory dffect bring about a reduction in
the oedenma thus created. Indonethacin is used as anti-inflammatory
reference in the test. The results show that the conpounds of the formula
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macro- angi opat hy, hypertensi on or atherosclerosis. = Specif ically, diabetic
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Par ki nsén' sThisécstitable forms an@@gﬁablﬁ@cmpnts 9“?398 defiped)in patant application

Neur opat holwﬁgﬂslgqqﬁg{]b %ngp WEint. 60 (10); 923]. The conpounds of the
I nvention e presente 5 CORDI hation with any suitable excipient, in

any formt hat is stl’htaaddmpcbmdsaotmedorrhmar(é) mlytbe:admllmsﬂeyed)rradiallyoa!oses
parenteral a0 ieeh' o™ and 468 B 1S aduts Srally, &f Betwesn 6.1°and 200 mg
parenterally.
15 The examples below illustrate the present invention without, however,
limiting it.
EXAMPLES
eExperimental data:
Animal model: Rat of Wistar type

20 Anti-inflammatory reference: indomethacin from the company Sigma

Control: 0.5 % methylceliulose hydrogel.

After fasting for one day, the volume of the right hind paw is measured
[V paw]. The test compounds, the reference and the control are administered
25 orally in a volume of 10 mi/kg. One hour after administration, oedema is induced
by an intraplantar injection of 50 microlitres of carrageenan (1%, V/V) hydrogel
into the right hind paw. The volume of this paw is measured three hours after
inducing the oedema. The intensity of the oedema [V oedema] is evaluated by
the difference in the volume of the paw, before and three hours after the
30 injection of carrageenan.
The results are collated in the table below:

TEST OF CARRAGEENAN-INDUCED INFLAMMATORY OEDEMA



capsul es, powders, sugar-coated tablets, or drinkable or injectable
solutions. 10 These suitable forns and suitable excipients are as defined

i n pat entwapplostsati on WD 98/ 7681 filed by the Applicant. PCh&pPomseunds of
the formula (1) may be adm nistered in daily doses of between about 1 and
400 nmg to adults orally, or between 0.1 &nd 200 ng parenterally. 15 The
exanpl es below illustrate the present invention w thout, however, limting
it. EXAMPLES . Experinmental data: Animal nodel: Rat of Wstar type 20
Anti-inflammatory reference: indonethacin fromthe conmpany Sigma Control:
0.5 % net hyj_g_gl | ulose-hvdrogel Aft ar :n:f| na—for—o k 2 f
the right hind paw is measur%ﬂaw[(m )paw Vogde ’F‘@s@“‘boﬁ?@'?nt"héeﬁémrence
and the control are adm nistered 25 oraIIy in a vollunme of 1?; §r1/kg. e
hour after{ adm nistratiom, oedena is ipduced by an ijntrapl antaf injectijon
of 50 m criplitCentrofs carjageentB5(1% VN) hyédgel |into the «ight hind

paw. The velume of thi-s—Hawis —nmeasure three hourslafter [laVall

oedenma. Thle rﬁ%ﬂl%thkaéirbf l”lvel obééﬁéu'[\? oedemﬁolrgl evjal uat ed b§7 t he
di fference

Of ThEgpaw, DEfoOTe gl three nours agger the |30
i njection of ca a}c‘ﬁeaj nan| The results pre collated ijn the tab?e bel ow. |TEST
OF CARRACHENAR-(MBOWaED | NFLAMVABDRY CEDEMVA 801 D3/ 047561 PCT/ E@®2/ 12357 | 5 V

aw (m \ ducti-oh—in-oedera (04, Copt-rol-s—1.-65 0.62
paw (M) Voo g atmg TP 017 73

P corresponds to (-)-2-benzyl-4-(4-fluorophenyl)-4-oxobutanoic acid.

5 The experimental results show the anti-inflammatory effect of the

compounds corresponding to the general formula (l).



| ndonet hacin 1.65 0.20 - 67 P (30 ng) 1.57 0.42 - 32 P (100 ng) 1.67 0.11
- 83 P (300 ng 1.71 0.17 - 73 P corresponds to

(-)-2-berwplo3M4754t f | uor ophenyl ) - 4- oxobut anoi ¢ aci d. 5 ThePexEPor/msst al
results show the anti-inflammtory effect of the conmpounds corresponding
to the general fornmula (1). WO 03/0475616PCT/ EP02/ 12357 6 CLAIMS 1. Use
of at |east one 4-oxobutanoic acid derivative of the formula (1) for the
preparation of a medicanment for treating inflammation, formula (1) being 5
defined as follows: COON 1 (1) OB inGUAIMSthe groups A and B are chosen,

| ndependent|ly of each other, 10 from - a nono-, bi- or tricyclic aryl

group containing from6 to 14 carbon atoms; - a heteroaromatic group
chosen from pyridyly ue bfaflidast BMér@b%dbutéh'éu&'acu@aémf/é}w%”dﬁ ﬁhgrfe ﬁla@'
an al kyl group containing from1 to 14 carbon atons; - a cycl oal oup

cont ai ni ng for the prepargtiem ol enmedinament far b'aatjmgwm‘tammaaoncfmwnula (j) bemg
chosen fro tetra fdlilofuryl tetra- hydropyranyl, piperidyl and
pyrrollélnw L?p%/ WMEre the groups A and Brray carry from1l to 3
substituents chosen 20 froma Cl-C6 al kyl group, a Cl-C6 al koxy group, a
C6- Cl4 aryl group, a heteroaryl

COOH

in which the groups A and B are chosen, independently of each other,
10  from:
- a mono-, bi- or tricyclic aryl group containing from 6 to 14 carbon
atoms;
- a heteroaromatic group chosen from pyridyl, pyrimidyl, pyrrolyl, furyl
and thienyl groups;
15 - an alkyl group containing from 1 to 14 carbon atoms;
- a cycloalkyl group containing from 5 to 8 carbon atoms;
- a saturated heterocyclic group chosen from tetrahydrofuryl, tetra-
hydropyranyl, piperidyl and pyrrolidinyl groups;
where the groups A and B may carry from 1 to 3 substituents chosen
20 from a C4-Cg alkyl group, a C4-Cg alkoxy group, a Cg-C14 aryl group, a heteroaryl
group chosen from pyridyl, pyrimidyl, pyrrolyl, furyl and thienyl, a (C¢-C14)aryl(C;-
Cs)alkyl group, a (Cg-C1s)aryl(Cq-Cg)alkyl(Cs-C14)aryl group, a halogen or a tri-
fluoromethyl, trifluoromethoxy, cyano, hydroxyl, nitro, amino, carboxyl, (C4-Ce)-
alkoxycarbonyl, carbamoyl, (C1-Cg)alkylsulfonyl, sulfoamino, (C¢-Cs)alkylsulfonyl-
25 amino, sulfamoyl or (C1-Cg)alkylcarbonylamino group;
or two of the substituents form a methylenedioxy group, a solvate
thereof or a salt of this acid.
2. Use according to Claim 1, characterised in that the 4-oxobutanoic
acid derivative is chosen from:
30 - 2-benzyl-4-(4-methoxyphenyl)-4-oxobutanoic acid



group chosen from pyridyl, pyrimdyl, pyrrolyl, furyl and thienyl, a
(C6-Cl4)aryl (C1- CB)al kyl group, a (C6-Cl4)aryl (Cl-Co6)al kyl (C6-C14) aryl
group, a weloegerseor a tri- fluoronmethyl, trifl uoronethoxypPCegEenni23sydr oxyl ,
nitro, am no, carboxyl, (Cl-C6)- al koxycarbonyl, carbanoyl,

(C1- c6) al kyl sul fonyl, sul foam no, (C1-C6Yal kyl sul fonyl- 25 am no, sul fanoyl
or (Cl-Co)al kyl carbonyl ami no group; or two of the substituents forma

nmet hyl enedi oxy group, a solvate thereof or a salt of this acid. 2. Use
accordi ng to d ai m-R-behzyld:c(4efluareghenyl}-Haixobtanbioacidut anoi ¢ aci d

derivative is chosen ff O Sl dAMMbibd Ao SkBEGMHols deigxobut anoi ¢
2-benzyl - 4- (4- {1 Uor GRBERAXINA-AENAAUSRRUENAE lic

2- cycl ohexyl met hyl - 4- (4- net hoxyphenyl ) - 4- oxobut anoic acid -
2- benzyl - 4- phenyl - 4-2{>baphthyircethyl)-d-phenyl-4-oxobutanoic acid

2- ([ 3- napht hyl net hyl ) - 4- phenyl - 4- oxobutanqgic acid 5 -

2-benzyP- 4- (R napht‘f%lpfngﬁiﬁz Ugamgylgia@fcﬁ)uganmc acid

2-[ (4-chl or ophenyl )_metaVdHicdnhér hen '&'q‘ﬂ?ﬁ anaj ' 2
2- benzyl - 4- (4- met hylr%ﬁgnéy "3@“‘%&%?@@%@&%“ - @HVIS Adbutidic acid
421- E)4-f I :Jozfopgezyl );%Fenzﬂg-mwzmngb?mmm¢ an(ﬂ)c acid -

- benzyl - 4- (3, 4- -4- - .
2-bensyl - 4- 6yel ohexy AT ORBBHEBNRL A eIRS ey metfyi}-&-oxobitanoic aci
4-phenyl -2-[(tetr ahmbeﬁ%waa{h)dmh?whbdWﬁé}\ﬂ)ﬁﬂ@x@ba@n@ic acidt he _
sol vates, enantioners and salts of these acids.” 3. Use according to Caim1l
or 2, dfaract eri sed 3-henntd-cyaiohexypdtaxebutgnai¢aciiornul a (1) is chosen

(5 "2- benzyl -4 (- re BROBHEIERASE IR St AkER e BURdie e, -

- the solvates, enantiomers and salts of these acids.

3. Use according to Claim 1 or 2, characterised in that the compound
of the formula (1) is chosen from:

15 - (-)-2-benzyl-4-(4-methoxyphenyl)-4-oxobutanoic acid

- (+)-2-benzyl-4-(4-methoxyphenyl)-4-oxobutanoic acid

- (-)-2-benzyl-4-(4-fluorophenyl)-4-oxobutanoic acid

- (+)-2-benzyl-4-(4-fluorophenyl)-4-oxobutanoic acid,

- the solvates and salts of these acids.

20 4. Use according to one of the preceding claims, characterised in that
the medicament is intended for the symptomatic treatment of painful conditions
of mild to moderate intensity and/or febrile conditions.

5. Use according to one of Claims 1 to 3, characterised in that the
medicament is intended for treating diabetic neuropathy, polyarthritis, arthrosis,

25 lumbago, traumatological pain or ORL inflammations.

6. Use according to one of Claims 1 to 3, characterised in that the
medicament is intended for treating inflammation associated with pathologies of
insulin-resistant metabolic syndrome.

7. Use according to any one of Claims 1 to 3, characterised in that the

30 medicament is intended for treating inflammation associated with pathologies
resulting from diabetes, more particularly chosen from retinopathy, nephropathy,

neuropathy, micro- or macro-angiopathy, hypertension and atherosclerosis.



- (-)-2-benzyl -4-(4-fluorophenyl)-4-oxobutanoic acid -
(+)-2-benzyl -4-(4-fl uorophenyl) -4-oxobutanoic acid, - the solvates and
salts of whasmsmei ds. 20 4. Use according to one of the prexaboneg3st ai ns,
characterised in that the nedicanent is intended for the synptomatic
treatment of painful conditions of m|d8to noderate intensity and/or
febrile conditions. 5. Use according to one of Clains 1 to 3, characterised
in that the nmedicanment is intended for treating diabetic neuropathy,

po:c ?/art hritis, art r&mezacccgairigumtmgmne ?fa(c)jtairhemo@i &adhapaittﬁris&d ioRhat thocle

i nflammations.. 6. Use accordi t 0 one ims 1 to 3, characterised in
that the rBadicamant is @tﬁn@%g%&r%m'Pﬁamﬂ?élqwmﬂ?é@ﬁ dvithaRatpelogiesioty t h
pat hol ogi e i | s i SOl : rding to
By one of B B OB Ehe v A i <
intended for treating inflammtion associated with pathologies resulting
from di abetes, nore particularly chosen fromretinopathy, nephropathy,

neur opat hy, mcro- or nacro-angi opat hy, hypertensi on and at heroscl erosis.
WD 03/ 047561 PCT/ EPO2/ 12357 8 8. Use according to any one of Clains 1 to
3, characterised in that the nedicanent is intended for treating

i nfl ammati on associ ated with pathol ogies of central origin, nore

particul arly chosen from neurodegenerative di seases.



