WO 03/ 047561 PCT/ EPO2/ 12357 | 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 | owsThelpredént ivehtici rélaRsaoaHBusR N8l 4Pordutanas &Rid deri-

i ndependent |y of each ot her from - a nmono-, bi- or tricyclic aryl group
cont ai ni ng Matigefer the neepasatisshof aphagmaceuticah campesitiandaatreating inflBnmasen
from pyr| dyl pyrimdyl, pyrrolyl, furyl and thienyl groups; - an al kyl
group conta S I'ng from1l to 14 car bon atons; - a cycloal kyl group containing
fromﬁ g 0 ? calr bon4a®mtmtanommadeavaﬂ/ésahwa)alg@ddwb?mws@lmgem r.liatém
tetranhydrofury!| tetra- ropyr pi peri dyl and pyrrolidinyl groups;
where the @Rilisation NG %ﬁ@gg tic agends angsmore Particulatlyston tredtom a
Cl-C6 al kyly, %HQnsEi‘ll é ﬁ@n&’érﬁ@% up, a C6-Cl4 aryl group, a heteroaryl
group chosen rom pyri pyri m pyrrolyl, furyl and thienyl, a
(C6-Cl4) aryl (C1- 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)-



C6) al kyl group, a (C6-Cl4)aryl (Cl-C6)al kyl (C6-Ci 4)aryl group, a hal ogen or
atri 30 fluoronethyl, trifluoronethoxy, cyano, hydroxyl, nitro, am no,

car boxyl ,w0@30€651 WO 03/ 047561 PCT/ EP02/ 12357 2 al koxycar lpcmgPp2/casbanoyl ,
(G -Co)al kyl sul fonyl, sul foam no, (Cl-C6)alkyl sul fonyl- am no, sulfamoyl or
(C1- Co) al kyl carbonyl am no group; or two @f the substituents forma

nmet hyl enedi oxy group, a solvate thereof or a salt of this acid. 51n a
preferred enbodi nent of the invention, the 4-oxobutanoic acids are those
of the fornalkexycajbonyl véarbambyhiG & spalkylsiiforgh sulfoamdmay, (C+Cy)pikylsulforayipl es

of aryl groups th may, be I oned i ncl ude phenyl, a-naphthyl,
[ 3- naght gylél‘J e F%ﬁiﬂ@%wr @%é&yhaﬁée@yla&m&&@\’&groups Ir?ny %e | i near or
branched. Exanpl esgi hal 8BY¥he KpBAtudR f&net irﬁEihYl@ﬁeHB&ZYér?Hg:‘ %y#%ggge?)pw ’

i sopropyl, butyl, i'sobutyl, tert-buty and pentyl group koxy
groups nay thereofloe al sateefrthisradidanched. Exanpl es that nmay be nentioned

I ncl ude _met hoxy, efhax I QPOX . sopr XY, but oxy, and i sobut oxy oups.
15 The Ral ogens maif' @eg"cerq%@_ﬁa ﬁ%?ﬁ'ﬂ%gro?ﬁﬁ? '@(‘ﬁ’ﬁ'lpinnir,‘e FOFRYEANNG A5 di ne.
The presentaienhese bpmeaﬂ&mma“ﬂ) ORRich 7eah@ B SeedHosehdrdr afl grbgpssom  pounds
of the general fornula (1), the enantioners, diastereoisoners and epiners

of these conmpoundsExanples <of apd goupat bat imay e . meotienedrpnelyder phenyls of

t he conpoun l.pcl ude pharnacol ogically
accept abl e cg'z'f"?is’thglrs]ﬁséﬁgé@h%aeﬁ&;ﬁgy'l&m&%’yég pot assium salts, nagnesium
sal ts, calcium sal The GpChalldhgreupsiapbedineaalor brarichidde Exanplds/that may

(alumnium iron, bismuth, etc.). In a preferred enbodinent, the
4- oxobufand?e mantipned; incluses methylogihyl, propyl, isopropyl, butyl, isobutyl, tert-butyl

and pentyl groups.

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



25 - 2-benzyl - 4- (4- et hoxyphenyl ) - 4- oxobut anoi ¢ acid -

2- benzyl - 4- (4-fl uorophenyl) - 4- oxobutanoic acid -

2- cycl ohewgloaes1sgl - 4- (4- met hoxyphenyl ) - 4- oxobut anoi ¢ aci d PCI/EP02/12357
2- benzyl - 4- phenyl - 4- oxobut anoi ¢ aci d -

2- (R-napht hyl net hyl ) - 4- phenyl - 4- oxobut an8ic acid 30 -

2- benzyl - 4- (P- napht hyl ) - 4- oxobut anoi ¢ acid -

2-[ (4-chl orophenyl ) et hyl ] - 4- (4- met hoxyphenyl ) - 4- oxobut anoi ¢ acid -
2- benzyl - 4- (4- methpéphgay(3 44nethplentdioayphernil)d4-oxobutanoic acid

03] 047501 T Erdopanbb oSyt SbliERal adg 711 anel ¢ act e ¥O
2-benzyl - 4- (3, 4-.rzaé@%{ﬁﬁ%&%ﬁf@ﬁF‘d’fw-izcyiﬁgﬁ?iﬁwh@dwbﬁté}fdiéacw,

2- benzyl - 4- cycl ohe nolrc a

4- phenyl - 2- [ ( t et-thé@poivates, -enaptipmerhahd saltepbtheseradids.aci d, - the
sol vates, enantioners d salts, of these acids. Advant.ageousl y, the
4- oxobu%anoi c aci gﬁgg?ﬁ’{%gppygltyi @ecﬁ-gggm&@mﬁacnq defivative i Eh68En tro:

-)- 2-benzyl - 4- (4= drypre ' ' -
(1) 25 pensyl 4. (4 B DRI St PRy S OxdbiAglo 2cid

(-) - 2- benzyl - 4- (-43)-Rchangyhér(¢tmethoxyphrnyiéiosobutanoic acid

(+)-2-benzyl - 4- (4-f heny k) - 4- t,anoi . .10 - the solvates and
salts of these a T)ﬁ'ﬁ%g@{gﬁ%ﬁﬁ"@%ﬁ@?"‘?@r@éﬁ%ﬁPf;'ldcuI arly preferred is
2-benzyl - 4- (4- fl(«podpdreyri)(44uorophsrgilod-oxabutdnoictacid¢ol vates, its
enantioners and its salts. The corrgounds of the formula (1) were subjected
to biol8gi cal tedbe sohyadesand salts ptthese adids.r anti-infl amatory activity.

T exners vont o dtp EphPEund SHEPTEBLEpeficbfy aiRa( ) Bagtaghel

rat paw i s fluotopieehyiy4-oxobutatheioradid ity salvates, it enanticrgesnam i€sL8aldN) i nto

the hind paw of th?hreaédmggtijr?ds 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



oedema i s neasured by plethysnmonmetry according to the nethod of Wnter C A
et al. (Proc. Soc. Exp. Biol. Med.; (1962); 111; 544-547). The substances
wi th an 200aabi7ssnf |l ammatory effect bring about a reducti ecTiEPO2/IBS5Dedenma
thus created. |Indonethacin is used as anti-inflamuatory reference in the
test. The results show that the conpoundd4 of the fornula (1) have anti -

I nfl ammat ory properties in vivo. The treatnent of inflammtion nay be
performed preventively or curatively. 25 They may thus be used in this
respect in dtherosylpodticraplaquer idéctions absogiatedl whithe candi inflamenatbrynigrdcdss

noderate intensity and/or febrile conditjons, nore particularly in
di abetic ndgﬂéﬁﬁﬁ-ihgpo‘gog@ir SK?TW%&, @Ft'ﬂg%‘éﬁ'@ﬁ'of‘dﬁﬁ)ﬁ@ﬁo peagseckHted ythcal
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met abol i ¢ sgapeciaily, Aldhdimpds isedsegor Parkinson's wisdasenjLanaeiet289,1, fAug 11,

ot o gl ot (PO T ohdroratngl FXpoNePEl20af GarBa TP 828 ai avet i c

patients wth poor Taby@:@ﬂpben&@rwrtﬁé ifVéhtldnaRlay be prevehten, WO oM atiml

PCT/ EP02/ 12357 4 atherosclerotic plaque infections associated with an
i nf | ammat oryitlpaoy svablerexnipient, in@op fomy H)at is Bitatie] for enteral (morenparticen may

neur odegondrt (8D ditbalentéte 3nRehiShatin,JB et 8B fofin S REIES Cos
Par ki nson' Scdiis&%%?ﬁadv&@étﬁ?%hgé’ﬂ@dateﬂuﬁbﬂels, ob dpinkablR28P)injeétable sdlutions.
Neur opat hol . Exp. Neurol. 2001; Cct; 60 (10); 923]. The conpounds of the

i nvent i1®n nHiesgesyitable fares and, suibakle exeipiants @re as definediin patent @pplication | i n
any formt ' A f ; | (nmore particu- larly oral) or
parenteral a mbﬁ@?ﬂa'ﬁgéﬁytﬁéﬁﬁéﬁgﬁle in the formof tablets, gel

capsul es, powders, Thegompoatdsiof tiel fetraulao(l) chayrieabdministerey acdaily doses

o one hagencaboutT and 8667 st Sral, 3 bhdEn 0 $nd 20t g™
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
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P corresponds to (-)-2-benzyl-4-(4-fluorophenyl)-4-oxobutanoic acid.

The experimental results show the anti-inflammatory effect of the

compounds corresponding to the general formula (l).

The conpounds of the formula (1) may be
of between about 1 and 400 ng to adults

owolmaiwrsen 0.1 and 200 ng parenterally. 15 The erammprex1136t ow
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P (30 ng)l.570.42- 32 P (100 ng)1.670.11- 83 P (300 ng)1.710.17- 73 P
corresponds to (-)-2-benzyl-4-(4-fluorophenyl)-4-oxobutanoic acid. 5 The
experi merwelooesal t s show the anti-inflammatory effect of PCAEPOr@IpDUNS
corresponding to the general fornmula (1). WO 03/047561 PCT/ EP02/ 12357 6
CLAIMS 1. Use of at |east one 4-oxobutan6ic acid derivative of the fornula
(I') for the preparation of a medicanent for treating inflammation, fornula
(I') being 5 defined as follows: COOH OB (lI) in which the groups A and B
are chosen, independently of each ot h&LAIMS® from - a nono-, bi- or
tricyclic aryl group containing from6 to 14 carbon atons; - a

het eroaronmati ¢ group chosen from pyridyl, pyrimdyl, pyrrolyl, furyl and

thienyl groups; 15 1 (3dk 8f k¥ lea3t BHE AOXSRItANGE dci®BeAvatvelds ha BRAuRL @S -
a cycl oal kyl group containing from5 to 8 carbon atons; - a saturated

het er ocycl ifor theoppepaiatiom of romedisamgntdootreating inflammation.afosmyiaady being

pi peridyl apd. pyrrolidinyl groups; where the groups A and B may carry from
1to3 éubsc[]qugérﬁssgoyﬂwgen 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

Cel V0 03/ 047901 PrPEBDe BB VA heinoxybhEyT)4-o4eBitEols acid " 210! ©
2-benzyl - 4- (4- {1 UoTr GRBERAXIA-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.
WO 03/ 047561 PCT/ EP02/ 12357 8 8. Use according to any one of Clains 1 to 3,
characterised in that the nedicanment is intended for treating inflammation
associ ated with pathologies of <central origin, nore particularly chosen
from neur odegener ati ve di seases.



