WO 03/011819 1 PCT/EP02/ 07383 Butyric Acid Derivatives The present
invention relates to 4-(arylthio)- or (4-heteroarylthio)butyric acid
derivati e 0Bloats19may be used in the treatnent of dyslipi dRewmERp2/6t38Er 0- 5
sclerosis and di abetes, to pharmaceutical conpositions conprising them and
to processes for preparing these conmpounds. The invention also relates to

the use of these conmpounds for t A C I medi canents i ntended for
treating dyslipidaem a, at herosc:%glfgé?g%g%yérg‘?aég&eetses. 10 I n nost

countries, cardiovascul ar di sease renains one of the mgjor diseases and
the main cause of death. About one third of nmen devel op a major )
car di ovascul ar THi geesentbiefrention relatese to #-(@0y1tib}-homdébeteshanylingo utpiier

risk (ratio of 1to 10). Wth advancing years (after_ the age of 65, wonen
becone | ustidaderivafives dtemay b“am?@v@salﬂ featnssa g @%@Pﬁ@%ﬁ@% R-3EI8T sease

i ncreases even nore j.n 15 scal.e. Vascul ar di seases : n

di seasé, §@1?méé%?n$é4§$@ﬁ8§if§ %W}lﬁcﬁh@%’oﬁ}g@%ﬁ l@iﬁﬁ&@% ggéﬁ)‘r AL | he
prime cause_Of - ' F@z’ﬁ’ h- out the world. Wereas diet and
l'ifestyl epct,%%esg%g%%grrﬁ%lﬁg%(ig?g pm(gi‘r(?tg of cardi o- vascul ar di seases, a
genetic predi sp@giihi/entibeationglites dy shé psda¢nhesd sorapsigds ffor tHROpratitc-
factor in cardiovascul ar accidents and death. The devel oa_;gnt of |

at her oscl eiopsbé megieamentso imentledkiod tresting dyslipidaenyp. athasasAerofisi 8Rd neans

abnormal levels of lipoproteins in the blood plasma. This dysfunction is
parti cul adigbed¢s.dent in coronary disease, diabetes and obesity. The concept

ntended to explain the devel oprenl. ol ptherasc sl VoS g Rl ki

f ocuset on t he €ro on the net sm of

triglycer iﬂ?&se%‘?ﬂﬁ"’cﬁ@mﬁfﬂﬁﬁm@ﬁ &y Bpoaf oRantie 6t mith. dédcios atmajR63,

785-789), @a nov concept S been proposed: a glucose-fatty acid cycle or
Randl e cychediovab@llar dasasd befort e ngguifadd, onithfwoimneneghawing & dewbetissen
the metabolismof lipids in 30 terms of tri %Ilygeéio 6e53 v%]r%e% %lcoer?{[eeﬁgtla’s and
t he oxyger(attimnf bto §0us¥Ek admendngiyegrs (after the ag , j

vulnerable to cardiovascular diseases as men), this disease increases even more in

15 scale. Vascular diseases, such as coronary disease, strokes, restenosis and peri-

pheral vascular disease, remain the prime cause of death and handicap through-

out the world.

Whereas diet and lifestyle can accelerate the development of cardio-
vascular diseases, a genetic predisposition leading to dyslipidaemia is a signifi-

20 cant factor in cardiovascular accidents and death.

The development of atherosclerosis appears to be linked mainly to dyslipi-
daemia, which means abnormal levels of lipoproteins in the blood plasma. This
dysfunction is particularly evident in coronary disease, diabetes and obesity.

The concept intended to explain the development of atherosclerosis was

25 mainly focused on the metabolism of cholesterol and on the metabolism of
triglycerides.

However, since the studies of Randle et al. (Lancet, 1963, 785-789), a novel
concept has been proposed: a glucose-fatty acid cycle or Randle cycle, which
describes the regulation of the equilibrium between the metabolism of lipids in

30 terms of triglycerides and cholesterol, and the oxygenation of glucose. According

to this concept, the inventors have developed a novel programme, the aim of



to this concept, the inventors have devel oped a novel programe, the aim of
WO 03/011819 2 PCT/ EP02/07383 which is to find novel conpounds acting

si mul t anewoaBP1Bm | i pi d et abol i sm and_gl ucose net abol i SPCTHPD2/GR383 ar e
wel | - known t herapeutic agents with a methani sm of action via the

"Peroxi some Proliferator Activated Receptors”. These receptors are the main

5 regulators of lipid netapbolismin the |iver .(PPARa _J sQfor. he | ast
10 year s, Whighaio e ditkk408R §OW£’\98naééaﬁ% gs%m%éaa‘e%‘ g%}o%fe{rl%lﬁ) meldbdiffn
hypogl ycaem, ant if._ man and animals. It has been reported that

t hi azol i d?ﬁ%gp%cr?gg?%%b%%%if ul  selective activators of another isoform of

PPARs: PPARy (LghaRBRr&tval-known tBe@ipeutiCagents W%, madfanid2aEaclipd563 . 10
The inventors have di scovered a novel class of conmpounds that are power-

ful acti vetotRerokisbiree PRARaradod AREnRed; Bedeptons.. Thesgcesepiorpare fresmain
tivity, th ds have a id | e hypol i pi i d
Py pogl o acegntors of figed MARBOKGRBIRALYSF (FPe RenvBIATon 18 0ot Hepofdeets
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car boxyl « BigpobSedigies e B, eTr i AP Bt ftentnf CREASEM
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;o ) y

substi t ut -tetrazolyl; 20 B represents an opti onal .
subst i t ut gglegtify heneatBEOuPanéiter Gd2orm BE PR¥Re RAARY dLbluhaoger aki brijiol.

optionally substituted (d -Cl4%a| kyl; optionally substituted (C6-Cls)aryl;
opt i onal | Clemhs 1997220, ¥2868118956)t ; ( C6- C18) aryl (Cl- Cl4)al kyl in which each
of the aryl and/or al kyl radicals ar opti,onal | y substitut.ed. g
het er ot yI ( Cl- @:@_@)@VR?%’?? A b?‘?og‘é"@ﬁ Lol Yﬂeg[fasgg\f LERIED Itﬁg%%%ggo Wkyl
radicals are optignal ey 3UASARNULES PPARS HotSERL SOR Qcodfit of this activity,

these compounds have a considerable hypolipidaemiant and hypoglycaemiant

effect.

The compounds of the invention correspond to formula (I) below:

15

in which:

A represents carboxyl; (Ce-Cis)aryloxycarbonyl in which the aryl group is
optionally substituted; (Ci-Cis)alkoxycarbonyl in which the alkyl group is
optionally substituted; -CO-NHOH; -tetrazolyl;

20 B represents an optionally substituted ethylene group —CHo-CHo;

R! represents a hydrogen atom; optionally substituted (Ci-Cus)alkyl;
optionally substituted (Cs-Ciglaryl; optionally substituted heteroaryl; (Ce-
Cig)aryl(C1-Cu)alkyl in which each of the aryl and/or alkyl radicals are
optionally substituted; and heteroaryl(C1-Cig)alkyl in which each of the

25 heteroaryl and/or alkyl radicals are optionally substituted;

Z represents S or Se;

nis an integer equal to 0, 1 or 2;



nis an integer equal to O, 1 or 2; WO 03/011819 3 PCT/ EP02/07383 R2
represents optionally substituted (C6-C 8)aryl; optionally substituted
het er oar yWp 08/018p2 i onal | y substituted hst erocycl e cont ai niPQg/ERA2/ex383rat | C
noi ety; and when Rl represents optionafly substituted (C6-Cl8)aryl, then
R2 can also represent (Cl-Cl4)alkyl; 5 it being understood that when Rl

hsismar ot e SR B, S AR 5 P
Se, R2 do : . coents,
or Se. { AN R IR O0lioh ARF Ea6RluRRCAMlerodyife ESRERANSOIPRR MAG affiegnd the

addi ti on ere s or bases.” In the cohntext of the

i nventi ongn § hehERT R ‘rapletbntsnBpAsnally isibatitueed (G Cihldyl, ithen R? can also
hydr ocar bon- based chaih containing from1l to 14 carbon atons, preferably

from 1 tepesandChéiweikdiill from1l to 6 carbon atoms, for exanple from 1
| Sopr oyl I beingl andegiosLERAY, WheBRy TP Ianopent (rmerEopeheyft 2
1 ot iyl prRsbents Shebn o st el RORBEREes REREKEn representy O

or ooy bt SR s A Pontyl 2 met iyl hexyl, 5, 5
di met hyl hepy bteréasyhersi@eydaf ahdnibe yldioory baltsStherebfmetth plciststoribases

7,7-dimethyl - octyl radicals. 20 The term"aryl group” neans a gonogg(gl ic
or pol ycyciic dathecyetextof dredmsentony bapeadnliivhi BERF BMN62T 87 PECAFHon
atons. Aryl groups that y. be nt.i oned i.nclude phenyl. n fﬂﬂ{.hryl
and pHen @ﬁpﬁrgo?%@sﬁ@t %F%ﬁgﬁ}lﬁaggorﬁr]egongzg% T %’to%r}s, %g‘%g%gé% c

het er ocycl,i ¢ onati L Sd t qagherald ¥yarbbasen
From 0, & ol Neng HeEisn SR PHPE S8 B TR e B e R e
Preferabl y,,a | east one of the nonocycles constituting the heterocycle

com prises from1l to 4 endocyclic hetero atons and better still from1l to
3 hetero Examples of alkyl radicals are methyl, ethyl, propyl, isopropyl, butyl, iso-

butyl, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl, 1-ethylpropyl, hexyl,

15 isohexyl, neohexyl, 1-methylpentyl, 3-methylpentyl, 1,1-dimethylbutyl, 13-
dimethylbutyl, 2-ethylbutyl, 1-methyl-1-ethylpropyl, heptyl, 1-methylhexyl, 1-
propylbutyl, 44-dimethylpentyl, octyl, 1-methylheptyl, 2-methylhexyl, 5,5-
dimethylhexyl, nonyl, decyl, 1-methylnonyl, 3,7-dimethyloctyl and 7,7-dimethyl-
octyl radicals.

20 The term "aryl group" means a monocyclic or polycydlic carbocyclic
aromatic group containing from 6 to 18 carbon atoms.

Aryl groups that may be mentioned include phenyl, naphthyl, anthryl and
phenanthryl.

The heteroaryl groups are monocyclic or polycyclic heterocyclic aromatic

25 groups comprising hetero atoms generally chosen from O, S and N, optionally in
oxidised form (in the case of S and N).

Preferably, at least one of the monocycles constituting the heterocycle com-
prises from 1 to 4 endocyclic hetero atoms and better still from 1 to 3 hetero
atoms.

30 Preferably, the heterocycle consists of one or more monocycles each being

5- to 7-membered.



atons. 30 Preferably, the heterocycle consists of one or nore nonocycles
each being 5- to 7-nenbered. WO 03/011819 4 PCT/ EP02/ 07383 Exanples of 5-
to 7-menbeoedomsmocyclic heteroaryls aresespecially pyri ®CR&EPOL/I3EN,

t hi ophene, pyrrole, pyrazole, imdazole, thiazole, isoxazole, iso-

t hi azol e, furazane, pyridazine, pyrimdine, pyrazine, thiazines, oxazole,

pyrazol e, oxadi re_ _ i.adi : hGYGl . C
heteroaryls in ; |c>;|)ﬁaesa(%:fh5 ?rtéﬁ)oglyc er%(g @gﬁ@bg%fﬁrgﬂr@ ?@j‘?sgegﬁaé@eﬁr#rom
i ndol i zi nedirie)deken, tliopheed epylreny obyaable, handetdleophianele, isAdRBY, Siso-

benzi m dazol e, benzothiazol e, benzofurazane, benzothiofurazane, purine,
qui nol i ne, thiszejei whzane, pyridaginenpyriptitine, pyravne, dhiazazes, brazolepyraxalej ne,

napht hyri di nes, pyrazol otriazine (such as pyrazolo-1, 3,4-triazine),

pyr azol e- P%Sa‘f)‘%ﬂglﬁi Hi%@?ea%&éwgm%te: Preferred heteroaryls that may be
mentioned inclu b NOL Al I enzoi hiazolyl and triazolyl. The
tricycl i%c het ergg?r%%&i é}fyé\/%,ﬁ}’@%&é%&daﬁ%goﬁéy‘g#‘%hi & -m9%o%ci%}%a%’rt8d% 'Qﬁreén'.
chosen, f opefaiiel @oséd BnRdsliAge, iRASRAKLREI AR h&BLRAZR! Be h@ﬁ%@} ng
to the invention, the expression "heterocycle containing an aromgtic

moi et y" neardazald)ebensiyiclaeolzpnbentathinzoie, obenosfuratanenobenysthésueatine,

preferably being 5- to 7-nenbered, in which at |east one of the nonocycles
i s ar onat PEringnguinelineaispqoiwlisre, cihackipacplyitiatazing drinezeliye Iquinesdinen

which the _nonocycl.es are ortho- or peri-fused in irsg. lt. should b
inder st oo RATSENSy Reraaneite Moyt duaayloes diriarimla Ryasole-
unsat ur gt eggl,ﬁ?gdgr(%n& E?erﬁ{iﬂgati ¢ nonocycle is heterocyclic or

clic. e

non- het ero eterocyclic nonocycle(s) contain(s) one or nore

endocycli ¢ het ePgefair@dshdtef@fr§lsatay rhay beAnhdiobelt @kluidd Ghinb] E%ﬁldﬁhosen
fromO, Nand S, optionally in oxidised form(in the case “of Syo N) . The

car bocycl i bemzathiztzotylramdoiriazbbd. of the heterocycle containing an 25
aromatic noiety_are preferably phenyl nuclei. The heterocyclic aromatic
nonocycl es of t ﬁge ﬁ@?)é‘ﬁ@dﬁ?@aéﬂﬁﬂaivﬁhlﬁ]@ egph gpgnocycle is 5- to 7-membered are

chosen, for example, from acridine, phenazine and carbazole.

15 According to the invention, the expression "heterocycle containing an
aromatic moiety" means a heterocycle consisting of one or more monocycles each
preferably being 5- to 7-membered, in which at least one of the monocycles is
aromatic, and at least one of the monocycles is heterocyclic and in which the
monocycles are ortho- or peri-fused in pairs. It should be understood that the

20 non-aromatic monocycles may be saturated or unsaturated and that the aromatic
monocycle is heterocyclic or non-heterocyclic. The heterocyclic monocycle(s)
contain(s) one or more endocyclic hetero atoms (preferably 1 to 4 and better still 1
to 3) chosen from O, N and S, optionally in oxidised form (in the case of S or N).

The carbocyclic aromatic monocycles of the heterocycle containing an

25 aromatic moiety are preferably phenyl nuclei.

The heterocyclic aromatic monocycles of the heterocycle containing an aryl
moiety are preferably pyridine, furan, thiophene, pyrrole, pyrazole, imidazole,
thiazole, isoxazole, isothiazole, furazane, pyridazine, pyrimidine, pyrazine,
thiazine, oxazole, oxadiazole, triazole or thiadiazole nuclei.

30 The heterocyclic saturated monocycles of the heterocycle containing an

aryl moiety are, for example, tetrahydrofuran, dioxolane, imidazolidine, pyrazoli-



noiety are preferably pyridine, furan, thiophene, pyrrole, pyrazole,
i m dazole, thiazole, isoxazole, isothiazole, furazane, pyridazine,

pyri m di n®0 0pytisz¢ ne, thiazine, oxazol & oxadi azol e, tri RCOIEPOVHT7383
t hi adi azol e nuclei. 30 The heterocyclic “saturated nonocycl es of the

heterocycle containing an aryl noiety are, for exanple, tetrahydrofuran,
di oxol ane, ,.i m dazol i.di ne razol i .03/ 819 PCT/ ERO 1073

pi peri di néling; BYRFTLI NG tddﬂg%lrfehemoafﬂ%{ﬁl%%egjf ' P‘b%? %O 5y p@ggﬁgﬁﬁe}g
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noi ety can con ‘al'n‘one or re unsaturated nonocycl es de

aromati ¢ Qan dRiSHhOGYE b noRNgaytliLgedencnddyetbsadaireed frobhehbetermatiy are
containing an aryl noiety is nmonocyclic or polycyclic, preferably bicyclic
or tricyclhaterocyclihowindcpdendesribedadovhat each of the saturat ed and/ or

unsaturated nmonocycles i the heterocyclg cont ai.ni n yl can be
substitlted by Thsxheterocysie ronEdniaye Rt &0 PeIess 18 ih %?W‘ﬁtj %rnpg Xﬂ ]r]r‘En ety

are especi al cl ej the formulae: B1 : r)OB2: B3: T TT R B4:
B5: ()a Bd”regéﬁfi‘i:”%l&%& mé%fl ‘I'DT B9: B10: T Bll (TO B12: 15 in which M

and T are indepgngentd %ecﬁﬁé%tcfdcp'ﬂheg eaeh SO 2he Bhangted ahll/Bem@aturated
understood that each of the nuclei Bl to Bl12 includes at | east one hetero

atom monocycles in the heterocycle containing an aryl moiety can be substituted by

0XO.

10 Examples of heterocycles containing an aryl moiety are especially the

nuclei of the formulae:

0 - QO = 0
anliigolFtes

15 in which M and T are independently chosen from O, S, SOz, N and C, it being
understood that each of the nuclei Bl to B12 includes at least one hetero atom

optionally in oxidised form, and R is chosen from O, S and N.



optionally in oxidised form and Ris chosen fromO, S and N. WD 03/011819
6 PCT/ EP02/ 07383 According to the preferred enbodi nents of the invention:
T represewD30118® or SO2 and M representsﬁs N or C. PreferalPCy/EPO2ZIOBE3 T

represents 0; in B2, T represents 0 or in B3, T represents SO2 or 0 and
M represents Cor N, in B4, Rrepresents S; in B5 T represents 0; in B6,

T represents 5 oo e SRLERENApSaish @8 e LERLERENTS O: in B9, R

represents S resen represents 0; in Bl12, R
represents N. \Pfl%@% eJtsoa) B &:2p0e 380t B e ﬂebéﬁtsmtéxoqe@rbfermyfﬁ{@hl
substituted by a hydrogen atom with al kII) or with alkyl carbonyl

Pr ef er abl yreptdrenbeOeriacyz| B reﬁmsenm @gmaﬁ an B3, Moreprgsdras Seorf €F entavl

| DI? 10 The substltuents on the aryl groups, heteroaryl grau s cont ai ni ng
an aro- netepeesepteCyordNHinhB4, &% srprgenys §u§SB§rrF%rQP¥G§@HSQrdﬁ1 Ldgeresshtns;

ﬂllaplouo?:)tét Hb@gp I%%?‘l?slﬁ tshQ ll]gé%:hﬁ@@({& 1?%51 (@%ﬁ‘ %?}g]gqs B%I)E'e re]%beFabl y
(C1- Clo)tr‘,{(%?é%%glo ap Pnﬂ‘épﬁ %é]tgl@j ggg tl@geéﬁlag'%r& Nerabl y per haI ogenat ed

(Cl-Cl4)a es eéla tr| uor

(C1- Cl4) al kyl capienyl1, fInoM'Rl &bréd@ﬁtsaNlehlsﬁ@trégyn I1§p@¢fét Istipstithaddbgrat ed;
(C6- C18) aryl carbonyl in which the aryl noiety is optionally substi- tuted
one or bydiages atgmhatityelkyl opwitnalklylcabadmgdenat ed (d - Cl4) al kyl and
opti onal I y haI enat e Cl- C14) al kox (C1- C14) al kyl. car.bon m ng in which
the 20 al kyl ,ope hereaPexel %m%@%%éaara]c%wéﬂﬁ K%?&%‘ﬁﬂ amino in
whi ch the aryl m)l ety is optionally substituted one or nore tines by

hal ogen, optional® Sc genat ed (Cl- Cl4)al kyl and optionally hal ogenat ed
(C1- C14) al koxy; ' Cls)aryl optionally substituted one or nore tines
by hal ogen, optisgall¥y ogenat ed (Cl-Cl4)al kyl such as trifluoromnethyl,
and optionally haldgenatled 25 (d -C4)al koxy such as trifluoronethoxy. The
term "hal ogen" especial iy neans a chlorine, bromne, iodine or fluorine
atom 10

The substituents on the aryl groups, heteroaryl groups containing an aro-
matic moiety and heteroaryl groups are chosen from halogen atoms; cyano; nitro;
optionally halogenated (C1-Cus)alkoxy (and preferably trifluoromethoxy); option-
ally halogenated (Ci-Cu)thioalkoxy, preferably (Ci-Cio)thioalkoxy; optionally

15 halogenated and preferably perhalogenated (Ci-Cis)alkyl (especially methyl or
trifluoromethyl); (C1-Cis)alkylcarbonyl in which the alkyl moiety is optionally
halogenated; (Ce-Cig)arylcarbonyl in which the aryl moiety is optionally substi-
tuted one or more times by halogen, optionally halogenated (Ci-Cis)alkyl and
optionally halogenated (Ci-Cus)alkoxy; (C1-Cue)alkylcarbonylamino in which the

20 alkyl moiety is optionally halogenated; (Cs-Cig)arylcarbonylamino in which the
aryl moiety is optionally substituted one or more times by halogen, optionally
halogenated (Ci-Cu)alkyl and optionally halogenated (Ci-Ci)alkoxy; and (Ce-
Cig)aryl optionally substituted one or more times by halogen, optionally
halogenated (Ci-Cus)alkyl such as trifluoromethyl, and optionally halogenated

25 (C1-Cy)alkoxy such as trifluoromethoxy.

The term "halogen" especially means a chlorine, bromine, iodine or

fluorine atom.



WO 03/011819 7 PCT/ EP02/07383 The acyl groups, heteroaryl groups and
het erocyclic groups containing an aromatic noiety can be substituted one or
nore ti newolwg/0118¢9 substituents |isted bove, preferably ®@ca#/HPO2/0138Ee
times, for exanple one or two tinmes. The al kyl group of the al koxycarbonyl,
al kyl, arylal kyl and heteroarylal kyl 5 radicals and also the ethylene

' b bst | db [ -
Pndependont Ty ChBER B ARRROI! deroes aydeityer T Sk SPidinmaan,
cyano and fihhfe UBELEARIE dbHURBE drR diniefe KARLCRY ThobubltiehkPisted N &

particul arty pre manner, Rl represents benzyl optionally substituted
on the phapyle peletbly @i idofhabd inmebet ekatngle pheoy kwodimept i onal Iy io
substituted pyridyl; the substituents on the Ehenyl nucl ei__and on tg?
pyri dyl nucl euTheradkyr gy dfshegliengsarbonybralisal, egdaliat ere heteroaydasyl
trifluoronethyl, (d-0C6)alkyl or (Cl-C6)al kox [ oups - C18) aryl
group (suéhdisalsgaehglsy the ethydene gy polfﬁﬂr%"%ﬁn?ﬁ‘%lﬁ %{‘@f E%l sﬁ@stﬁgfe%l% ,Onz} oF
(d -Co)al kyl Cl- ) al - iy usiy. nt-s)-
optional | #%{?bg?%’tcﬁ Seén%%e(é{niﬁesﬁgp% %snggll Y 1§£%§fi b{utcel§% &ﬁ%g@ﬁi dl?)ne;
opt i onal | yp,giiRghivt H%z%% beAZAlb] BaablyoRtihanal lothreahatitdlsbethinag hy! ;
optionally substrtuted quinolyl’ optionally substituted triazole;, or the
radical: Y 0 whhch ipartiqilariyalpirgfesieds manrtezd. R'2Geprasepisr dengylbspitionalys of
these radicals representing R2 are hal ogen tol%_ or CI\LP CE3, (d - CGilaI kyl ,
(C1- C6) al kokgtinred o i pheyy] gregpsy eriionally prkstifnted pheryl op RRtigRatlyy
substituted, by hal ogen, (Cl-C6)al.kyl Cl1,C6) al kox r : efierred
meani ndP ofSuRsEiyed r%Vl‘BEL %ﬁﬁ%’ﬁéﬁyﬂs %&Cﬁ-el ﬁ%@o}éﬁ?ﬂ@: t:21 Hgt OIgljr\&eIe A}‘)}H‘E&}H
parti cul arly pref erred;] | | {1988 L1 cyAB, WiEGHrdinethyl,
r epr esent sn%cth%ﬁ éﬁeééﬁ%%;gﬁ%%e%ﬂrdg%%@%dgﬁgﬁgé%ﬂ ed corrpoﬁ}r,\ds consists o B
conpounds (M-WhAlkk] 6r (BRTHSRBKS gFoaps or 4 €Qr€5gaty groub (uch. ad\ghesyl)11819
8 PCT/ EPO2/ 7%%3 5)Thé ﬁl Iégvvi ngﬁcg(?npgunds are m)st}dp%'rti cul ar le preferred:
itself optionally substituted by halogen, (C1-Ce)alkyl, (C1-Cs)alkoxy, CFs or CN.
Advantageously, R? represents optionally substituted phenyl; optionally
15 substituted benzopyridine; optionally substituted benzothiazole; optionally
substituted naphthyl; optionally substituted quinolyl; optionally substituted

triazole; or the radical:

O

which is optionally substituted.

20 Preferred substituents of these radicals representing R? are halogen atoms
or CN, CFs, (C1-Cealkyl, (Ci-Ce)alkoxy or (Cs-Cig)aryl groups such as phenyl,
itself optionally substituted by halogen, (Ci-Ce)alkyl, (C1-Ce)alkoxy, CFs or CN.

A preferred meaning of A that may be mentioned is -COOH.
Compounds that are particularly preferred in the invention are those for

25 which B represents ethylene.

Another group of preferred compounds consists of compounds in which Z

represents S and n represents 0, 1 or 2.



(di benzof uran- 2-yl oxy) - 4-mtol yl sul phanyl butyric acid

- (di benzof uran- 2-yl oxy) - 4- (2, 4- di net hyl phenyl sul phanyl )butyric acid 5
-mtol ylwoloploarsyd - 2- (4-tri fl uor onet hoxyphenoxy) but yri c a®Ca/EP02/07383

chl or ophenoxy) - 4- ( 2, 4- di net hyl phenyl sul phanyl ) butyric acid

, 4- di chl or ophenoxy) - 4- (2, 5- di net hyl phenyl sul phanyl ) butyric acid

4- di met hyl phenyl sul phanyl ) - 2- (4- met hox utyric acid

4- di met hyThe EHAWNgAIRPPYRGE A8- mPﬂd?%ﬁEEﬁa&y%g?fﬁéc acid 10

4- di net hyl phenyl sul phanyl ) - 2- (3 trifluoronethyl phenoxy)butyric acid
, 5-di net hyl phenyl sul phanyl) - 2- (4- net hoxyphenoxy) butyric acid
cyanophen hRReBWiISY HH@%M& &yeide acid

chl oro- 2- %gaﬁﬁéﬁgﬁgﬁggi?ﬁh9yz 5- d%LetE | p eny sulphanyl)butyrlc 15
2- (4- ChlOQQdﬁm@kbﬁhphéhpkyy}4(QZ«ﬁnMﬂhpnﬂymg 1% @@ﬂﬁhﬁﬁﬁtﬁ@@kyr|c

2- (4-chl oro- 2- met hoxyphenoxy) - 4- (na en-1-yl sul yl)butyric
3- (4-chl émﬂhé/ﬂ@xlp}laﬂ}ﬂ('%(‘é‘t %lu % WG < ‘gm d

Fl Ut opheddir orphebpi SRR h“ﬁf&”yﬁ é%é%ﬁbﬁ% il
G et nyPBRa AR b MR BRI e S el
mt ol yl suuqbqnaim&hwpﬁdﬁyﬁ&u hamE-dyiaheboxy phehgxy)bugaidacid

chl or ophenyi sul phanyl’) ?I‘I f'1 uor onet hyl henox%) but yri |8 aci d
-o-tol yl sul phAr—‘(;’Zlél-aHﬁéthl}dpﬁd phamyl) BHérfbsgrpphepexPbaEYLC aci

) - 4- o- t ol yl sul phanyl - §4tr|flu oxa

S)-4- > tol yl sdf kﬂaﬁynetity pthﬁtf\ryl?ft}lag%ﬁzﬁ?r@rtgﬂﬁ’r?69 e@@(‘éi‘%o@b&tyﬁ

- phenyl sul phanyl - 2- (4-trifl uoronet hyl phenoxy) butyric acid. WO 03/011819 9

CT/ EP02/ 07383 %44 “shoul d be under st ood that  t he conpounds of the fornul ae:
4-(2,5-dimethylphenylsulphanyl)-2-(4-methoxyphenoxy)butyric acid

-(4-
-(3
-(2,
-(2
-(2,
-(2
-(4-
-(4-
id
id
id
-(2-
-(4-f
-(2
(2,

4-
-(3-c

2-(4-cyanophenoxy)-4-(2,5-dimethylphenylsulphanyl)butyric acid
2-(4-chloro-2-methoxyphenoxy)-4-(2,5-dimethylphenylsulphanyl)butyric

15 acid
2-(4-chloro-3-ethylphenoxy)-4-(2,5-dimethylphenylsulphanyl)butyric acid
2-(4-chloro-2-methoxyphenoxy)-4-(naphthalen-1-ylsulphanyl)butyric acid
2-(4-chlorophenoxy)-4-(2-ethylphenylsulphanyl)butyric acid
4-(2-ethylphenylsulphanyl)-2-(4-methoxyphenoxy)butyric acid

20 2-(4-fluorophenoxy)-4-o-tolylsulphanylbutyric acid
4—(2,4—dimethylphenylsulphanyl)-2-(4—triﬂuoromethylphenoxy)butyric
acid
4-(2,5- dlmethylphenylsulphanyl) -2-(4-trifluoromethylphenoxy)butyric
acid

25 4—m—tolylsu1phanyl—2—(4-triﬂuoromethylphenoxy)butyric acid
4-(3-chlorophenylsulphanyl)-2-(4-trifluoromethylphenoxy)butyric acid
4-o-tolylsulphanyl-2-(4-trifluoromethylphenoxy)butyric acid
(R)-4-o-tolylsulphanyl-2-(4-trifluoromethylphenoxy)butyric acid
(S)-4-o-tolylsulphanyl-2-(4-trifluoromethylphenoxy)butyric acid

30 4—phenylsulphany1—2—(4-triﬂuoromethylphenoxy)butyric acid.



OCRb XPh Jzl!"XPh and I OCH3 in which X represents Sor Se; and 5 Rais
chosen from a hal ogen atom and a nethyl group; and R, represents nethyl,
are excl wed3frsm t he subj ect of the present invention si RCE/RPABRY73BRAVeE

al ready been described, as internedi at’e conpounds, in Chem Pharm Bull.
32 (12) 4779- 4785 (1984) and/or J. Org. Chem 1983, 48, 2630-2632. 10 \Wen
the conmpound of the fornula |l conprises an id.fungtion, and for exanple
a car boxyf ﬁ}éoﬁlﬁlrm%‘ﬁ?rsf(?ﬁ‘gﬁ%ﬁlb%&ﬁ&p8ﬁﬂ8? 8?%‘?%%@5% th a nineral or
organi ¢ base. As exanples of salts with organic or nineral bases, nention
may be made of the salts formed with netals, and §§§Rbally alkali netals,
alkaline-earth metals 108k transition metals (sigh sodi um pot assi um
cal cium magnesi um or allgi nj , or- with bases ®uch™ds anni a or
secondary or tertiaryCm nés (XBoh as diethylanlne, tiethylam ne,

pi peri di ne, piperazi ngor mor pholine) or withgHasyc am no acids, or with

osam nes (such ¢ gl Uy ne) or wwth amno al (such as
3- am nobut anol oet hanol ) . 20d\hen t h&gefipound of the fornula |
conpri ses a bastNaA pfFon, and for exanple a niitrogen atom this conpound

can forma salt with an organic or mneral acidOCHwe salts with organic or
m neral acids are, for exanple, the hydro- chloride, hydrobrom de,

sul phate, hydrg .(ISI{JI phat e, di hydrogen phosphate, 25 citrate, nuleate,
fumarate, 2- nagﬁm enesul phonat e and par a-tol uenesul phonate. WO 03/011819
PCT/ EP02/ 07383 rJeBresents S or Se; and

5 Ra is chosen from a halogen atom and a methyl group; and
Ry, represents methyl,
are excluded from the subject of the present invention since they have already
been described, as intermediate compounds, in Chem. Pharm. Bull. 32 (12) 4779-
4785 (1984) and /or J. Org. Chem. 1983, 48, 2630-2632.

10 When the compound of the formula I comprises an acid function, and for
example a carboxylic function, this compound can form a salt with a mineral or
organic base. |

As examples of salts with organic or mineral bases, mention may be made
of the salts formed with metals, and especially alkali metals, alkaline-earth metals

15 and transition metals (such as sodium, potassium, calcium, magnesium oOr
aluminium), or with bases such as ammonia or secondary or tertiary amines
(such as diethylamine, triethylamine, piperidine, piperazine or morpholine) or
with basic amino acids, or with osamines (such as meglumine) or with amino
alcohols (such as 3-aminobutanol and 2-aminoethanol).

20 When the compound of the formula I comprises a basic function, and for
example a nitrogen atom, this compound can form a salt with an organic or
mineral acid.

The salts with organic or mineral acids are, for example, the hydro-
chloride, hydrobromide, sulphate, hydrogen sulphate, dihydrogen phosphate,

25  citrate, maleate, fumarate, 2-naphthalenesulphonate and para-toluenesulphonate.



The invention al so covers salts that allow a suitable separation or

crystallisation of the conpounds of the fornmula I, such as the salts
obt ai ned wOtB/01I¢ ral ami nes. The invention al so covers tRETPOL/EBBIZONEr S
of the compounds of the 5 formula I, ah¥ al so mixtures of stereoisomers in

all proportions. The conpounds of the fornula | may be readily prepared by

carrying out any one of the follow n rocesses. A) Preparatiaon.of the
conpounds of thaefisyventian alsp wAVEs ﬁ\g]ft\'gpt?‘ége%f%w #0° Cai PP 85ent s

Swith n =0, .The. co unds_ of e r i i A S s T3 and n
=0 my &55H %}Oﬁl %ﬁbebgogﬁ%@@%’o{%aegé #%lgd l%i’c%él\érr[goa%’ﬁg CSPT RS #o%drrmlgll l: O
O OGRS I cﬁﬁﬁ?lja?rﬂ gwhich B and Rl are as defined in Caiml, with a thiol

of the formula I'Il: R2 - SHIIlI in which R2 is as defined above for
formula |, in The ipveatonealed @viessche Fherebaeesers haft theyobwaweld af dhe
organic or mneral bases such as, for exanple, a hydroxide (such as an
ammoni um fernailed) andretsel minturesQfgigreoigonens Eh@lﬂ)é’ﬁ‘éﬁ‘ért{og\?ch as an al kal i

metal or al kal [pe-earth t car bonat an al kal i et '

organi ¢ hydri dé‘p‘FsCGHFP%%n ‘Paéflhieafr aﬁ%‘?ﬁyi ﬁ%gﬁ%ﬁk’npgqﬂggw%g’#%ﬁgﬁ Ie{%r??1 e, an
al kali metal fl ugri gmﬁt oride, ammnia, trietylamne,

tributyl aﬁPXé’Peg’grt%‘g?%% or llrggtb#ﬁ'norphol ine. Preferred bases that will be
menti oned i ncl ude sodi um carbonate, sodium 25 hydride, caesium carbonate,
pot assi um car bonat e, sodium tert-butoxide and potassiumtert-butoxide. The
reaction is pref)dimphyatoan of ek componnds péithe fopmpla binwhigh? represens a

nitrile (for examl e acetonitrile or jsobutyronitrile), an am de (such as
form WO 05/QOIE20d 14 reRreseHs W?@B’@=dam de, " di net hyl f or mani de,

N- et hyl - 2- pyrrol i di none or hexyl net hyl phos-

The compounds of the formula I in which A = COOH; Z =S and n = 0 may

especially be obtained by reacting a compound of the formula I1:

o]

1
ogS—OR .

B

15 in which B and R! are as defined in Claim 1, with a thiol of the formula III:
R2-SH I
in which R2is as defined above for formula I, in the presence of a base.
The bases that may be used are organic or mineral bases such as, for
example, a hydroxide (such as an ammonium or alkali metal hydroxide), a
20 carbonate (such as an alkali metal or alkaline-earth metal carbonate), an alkali
metal alkoxide, an organic hydride (such as alkali metal hydrides), an alkali
metal amide, an alkali metal fluoride, ammonium fluoride, ammonia,
triethylamine, tributylamine, pyridine or N-methylmorpholine.
Preferred bases that will be mentioned include sodium carbonate, sodium
25 hydride, caesium carbonate, potassium carbonate, sodium tert-butoxide and
potassium tert-butoxide.
The reaction is preferably carried out in a polar aprotic solvent, such as a

nitrile (for example acetonitrile or isobutyronitrile), an amide (such as form-



phoryl am de, a hal ogenated hydrocarbon (such as nethyl ene fluoride, chloro-
form carbon tetrachl oride, dichloroethane, chlorobenzene or

di chl or ob®028M0€l819 or a m xture of these solvents in any pPCOEPOLITBES.
Advant ageously, the reactionis 5 perf&?rred i n di met hyl formam de. The
reaction tenperature will be set by a person skilled in the art as a

function of .the b d, the salvent d th Livity of th
compounds STHHES R HBR FRELGE! JrToSd L o AN 1o, iy HoeEBPIR “base
i | kal et gl - ¥ i
N e i S e e

mai nt ai nedohAt WRSBNSRIARHIGEAS didhidrbehhas, ailbtdbdpetneat Qkhrirdbddbe) A
reaction tine of 30 mnutes to 5 hours and preferably of 1 hour to 3 hours

i s usual | yrsufiitoreof thesé s@)veRieipeargt popationheA dvarpegeeisslyfthereadtivnvis! a |
in which A represe,nt%ﬁm-col?% and Z represents Se with n = 0 The conpounds
of the ¥ omstfgmed in thylkom +Z=Se and n = 0 20 may be prepared by

reacting a seleniumc ound he V; - - i i,ch R2
is as defined %feeafcglgﬁftgmq%ﬁ{reﬁﬁv {lgf)%gé)b’i 3d égg%rﬁgggﬁg%bg%ohﬁd%{? e or
al um nohyd| PLIOMRS e 8RCSd10EN 1ok ah8%HE ket veIIatE domPduhda
conpound gphgﬁ%nkornul all: O OORS B 25 in which B and RL argwas defi ned
above for Ij@gémla . WD 03/011819 12 PCT/ EP02/ 07383 In the first step, the
bases that may be used are especially those as defi negetga ove., Preferred

e

hydrides that wWVhenpdeusdteny ssed kadimgthydiorpsaisdedan R iaan abdtium

bor Ohy%l dr%'etal carbonate or a hydride such as an alkali metal hydride, or an alkali metal

fluoride, the temperature is advantageously maintained between 80 and 150°C
and better still between 90 and 130°C.

A reaction time of 30 minutes to 5 hours and preferably of 1 hour to 3
hours is usually sufficient.

15

B) Preparation of the compounds of the formula I in which A represents

-COOH and Z represents Se withn =0

The compounds of the formula I in which A = COOH, Z = Seandn =0
20 may be prepared by reacting a selenium compound of the formula IV:
R2 - Se - Se -R? IV
in which R2 is as defined above for formula I with a hydride such as a
borohydride or aluminohydride, followed by reaction of the resulting compound

with a compound of the formula II:

o<i>—-OR1 I

in which B and R! are as defined above for formula L.

25



Sol vents that may especially be used include any polar aprotic solvent 5
recommended above for the reaction of the lactone of the formula Il with
the thiolwooB/otises fornula I11. Dinmethylformanm de is a sol PEREPDHBN3SS S
particularly preferred for this step. A person skilled in the art wll
advant ageously set the tenperature for this step between 80 and 150C and

preferably bet n 90 and 0 as. a, function of J .

ﬁol vent f sel ect ﬁgihq\ggls §p- Jfﬁﬁga?eéa‘ciﬁ g}?ytcl? TS argﬁé&g@%ﬁﬁﬁ%&nﬁlggﬁgﬁ% 6
ours, for,exa h 1M dhaer El syt }
conpri sesg}f)ﬁe@;ﬁga@ﬁ on ﬁ?ﬁtaﬁ%ﬂfhggv?%lne ofédt%eéﬁf(aol% lfr?u‘?eltg I vata%\ﬂ?ﬁgm?grgr%ound
obt ai ned b@d&hﬁb@f@ﬁﬁﬂid@ step, is advantageously 15 performed in a polar

aprotic solvent prefeerably chosen froma hal ogenated hydrocarbon, an am de
or a nitrile sGolveass thaismageespesiillybbe aiseNbingluste 8NF (POlREAPYOtiE Fpkvent

Sm% OT ?ééé@%p??éfa%ﬁa?% ovdherTengiattal Pagetpas ot fatuRrt wif A
, reacti i :
Csol a1 onob e SEMROH Tty BChAERRAC BeBlieaR (B partRulipl Srditikttts | he

C) Preparaii gfis ofept he conpounds of the fornula I in which Z represents Se
or Sand nis other than 0. 25 The conpounds of the formula | in which nis
non-zero nmay be\ pbisaindlledin thesmt iwill agivankdgtosslygsed goaternperatuteeor this

correspondi ng conpound of the formula I in which n = Q: ~ C,0,,Z,R R
L-b |a VOO b Bt 5RRDana PIBkrably Da er %0 Ard 1R vk Bisflph ¢
efined above for rmul.a |, and  Z. represents S or Se, with a suitable

oxi di sithg tﬁ@%ﬁ?‘? ary %S‘?lﬁﬁn}fﬁﬁlecﬁtgql'ng agents that may be used, '

met a- chi or oper k’@ﬁfa(ﬂy? the reaction time is between 30 minutes and 6 hours, for example
between 1 hour and 3 hours.
The second step, which comprises the reaction of the lactone of the
formula TI with the compound obtained in the preceding step, is advantageously
15 performed in a polar aprotic solvent preferably chosen from a halogenated
hydrocarbon, an amide or a nitrile such as those defined above. More particu-
larly, this reaction will be performed in dimethylformamide.
In this case also, a reaction temperature of between 80 and 150°C is
particularly suitable. Similarly, a reaction time of between 30 minutes and 5

20 hours allows the isolation of sufficient amounts of the expected product of the

formula I.

C) Preparation of the compounds of the formula I in which Z represents
Se or S and n is other than 0.

25

The compounds of the formula I in which n is non-zero may be obtained
by reacting an oxidising agent with the corresponding compound of the formula

Iin whichn = 0:

A \C/B\Z/R2
R1—(B Ia



acid, the acetic acid/ Cr03 m xture, nmagnesi um di oxi de, sodium di chromate 5
conbi ned with sul phuric acid, selenium dioxide, sodium hypobromte or
silver oxwoesftasiespeci ally be selected,, A preferred oxi diPSITAPOAYBRE t hat
will be used is mchloroperbenzoic aci i (m CPBA). The oxidation reaction
is preferably perfornmed in a solvent chosen froma hal ogenated hydrocarbon

(such as net hyl ene .chl pride, .chl orof or arbon ,lq t | Q.

di chl or oet hané!* K‘ﬁ'l“@? ek@eﬂﬁé %?‘?&?(ﬂrgmso%%gﬁ%e%&e 26’1! gﬁl}e}?&% gg%n& Zchosen
fromdC - r L gl thanol or ethanol, or a

m xture %P?%%@?%%f?éﬁ‘@’gma\?@]@ﬁa{%éﬁﬁ%h‘}gﬁg agent chosen is m CPBA, the
process is pr eA?rEcﬁ‘gé Yhe PG EBIHER dgbntsatitit xindy ebe fusetih aneta-ddroperbenzoic

di chl oronet hane. 15 It is possi b[ge to control the degree of oxidation of
the final addnpberrateby acgdsCirQy mhduraromagnedivat fioxidentseditmoidremage agent
used. In order to prepare conpounds of the formula | in ich.n = t he
conpoudd eAMbEEeds Wﬁ%?@l’%&rw q '%T%PH%HI‘?’%&E@S&@BP %WP\?QQW&WJEWF eshtvﬁ%n
about one_equival ent . pr.e ; :

equi val enP¥f* r%ypﬁp%?%i}{ B‘%gg‘ﬁ %@E&é# ef)g%grr%%%r?%g&lot jg{?%rﬁgﬁﬁnﬁwgl I%eiur?e%?ch n
= 2, use W %eﬂ%%ﬂﬁoﬁafacﬁi (the@ssApbout 2 equival ents of m CPBA. The
reaction I s advant ageously perforned at a noderate tenperature of between
15 and 40C, f oThexxiddttorateactiomis engferatlyperfoned inhe solviedt shesgnalgema i s

m CPBA. 25 D) Preparation of the conpounds of the formulg | in which A
r epr esent alagekgtesk Jysitoeatono (sughy (26 x RERBSAS | d‘ﬂl‘i’élcieo nﬁﬁamfgnaf ‘iaﬁgon

compoutis F8Fad e fer RHBOTOS T CHORMPERFIC AT & b 0/ dPETgys) o oWk
e AL el prigapheiLohy seserton st e
one pref eprad8rbeCiIHEBAO10ENshe i nvention, it is an active

When the oxidising agent chosen is m-CPBA, the process is preferably
performed in a mixture of ethanol and dichloromethane.

15 It is possible to control the degree of oxidation of the final compound by
varying the amount of equivalents of oxidising agent used.

In order to prepare compounds of the formula I in which n = 1, the
compound of the formula Ia will be placed in contact with not more than about
one equivalent of m-CPBA (preferably between 0.9 and 1.1 equivalents).

20 In order to prepare compounds of the formula I in which n =2, use will be
made of at least about 2 equivalents of m-CPBA.

The reaction is advantageously performed at a moderate temperature of
between 15 and 40°C, for example at room temperature, when the oxidising agent
is m-CPBA.

25

D) Preparation of the compounds of the formula I in which A represents

alkyloxycarbonyl or aryloxycarbonyl

The compounds of the formula I in which A represents -COOH may be

30 readily converted into compounds of the formula I in which A represents



derivative of the carboxylic acid of the fornmula I in whi =

( _ ch A = COOH t hat
is S5 reacted with the alkyl alcohol or the aryl alcohol, respectively. The
acti vat edwoesjovistd ve of the carboxylic acid is the correspondiPazo73sdnpound
of the formula | in which A=-COKin ich Kis an activating group for

the carboxylic acid function. Preferred activatin
( ) ) rou
menti oned i nclude chj] ori ne 1o .brom L o ps Lhat my be

. ne, azide, i i :
p- n![ t rolphﬂlkééﬁyc,aﬂ?toﬁ P25t FYAPHIArbgyd RY, J&R (?‘ﬁa(%{,tﬂ] @‘%i%igg%%nad 1?’r‘%raelky1
particul ar i val oyl - oxy) car bonyl oxy such as C2H50- CO-
and di al k?rngh‘g]ror(ﬂrgy8?%%‘“(_&%&%%}}’&. When K):/ O—ly the reaction of th(?’
conpound of t hg f Qb acl o pydfeed Armbodiiéatd v the irtvensloky lit &l awkotiver
aryl al cohol, respectrvely, Ts preferablg/ 15 perforned in the presence of
gctcs)umt! ngedogite @!ﬂal;emrboqd'rcbmidicvﬁﬂfe, asptiladain whieh the ﬁﬁ@én tdf an
ivating agent such as hydroxybenzotri I . inim i
the | nber mata i o levial e kg Py ety SPRRMAY. O ur of des,
epresentative_couplin gent.s are digycl - i condi
car bodi i ni des, T@sr ?fﬂ‘farg[ﬁﬁdggrw%%‘fe aoge&zeolcggfae%)ihﬁ gﬁgagéﬁletglgg&%%%puoﬁd%%

bi (2~ 200X 357! 181l PRORRRANY = b6l e MO R is I et
it is desf&g%logmto perefgrm t%]e proggls% i?{?ﬁ%iﬂﬁ%iﬁﬂﬁ&g&ﬁe&;ﬁ;ﬁﬁggﬁn};?tOm

or gani ¢ baserhauebb@sylid &id éxadre, a hydroxide (such as an ammoni
al kal'i metal hydr 0%%6), a carbonate (such as aEl al kal i ne nAm et

- . . t | 1
al kal i ne- ear t h Prefeatecc activatang) groapsathedl mayebsl W@J&‘Fée}m‘i‘%fieglr%?rim%t al
am de, 25 ammoni a,‘dt riethyl @E ne, .tributyl anq,ne 5261% er e
gku et h%q g&rpﬁ@my@l PeiFRBLO R 1B EOBRR ‘ber%’[g%e lgen Peuscipdmide,

pported on, resin Resins.: [ QIEI G '

Exanpl es tal‘iﬁ{oxﬁfa@“(ﬂ)em%% ?agtﬁeéa}itlgc@ X%ﬁ[’ f(g%l s4op2<gs|c§ 1C)hgbm ﬁorr?ta%i/lleh =
pol ystyrer@ﬂ_ﬁ@c@@b%am hyr RBENSSMkPRO-tiesdas. 30 The reaction is
preferably performed in a sofvent. WO 03/011819 15 PCT/ EP02/ 07383 | n
certain cases, WhenllseOERhsmactonsf sind vempoumdiof the fermils ! i@)é’élfﬁSi‘leA} =f or

pyridine. -COOH with the alkyl alcohol or aryl alcohol, respectively, is preferably
15 performed in the presence of a coupling agent such as a carbodiimide, optionally
in the presence of an activating agent such as hydroxybenzotriazole or
hydroxysuccinimide with the intermediate formation of dialkyl- or dicycloalkyl-
O-ureides. Representative coupling agents are dicyclohexyl- and diisopropyl-
carbodiimides, carbodiimides that are soluble in an aqueous medium, or bis(2-

20 oxo-3-oxazolidinyl)phosphonyl chloride.

When K is a halogen atom, it is desirable to perform the process in the
presence of a mineral or organic base such as, for example, a hydroxide (such as
an ammonium or alkali metal hydroxide), a carbonate (such as an alkali metal or
alkaline-earth metal carbonate), an alkali metal alkoxide, an alkali metal amide,

25 ammonia, triethylamine, tributylamine, pyridine or N-methylmorpholine.

Another suitable base that may be used is a base supported on resin.
Resins of this type are commercially available.

Examples that may be mentioned include N,N-(diisopropyl)aminomethyl-
polystyrene and morpholinomethylpolystyrene resins.

30 The reaction is preferably performed in a solvent.



As a variant, it is advantageous to select a polar aprotic solvent, and for
exanpl e a hal ogenat ed hydrocarbon such as net hyl ene chloride, chloroform

5 car bon wetmsactshiori de, di chl oroet hane, ,chl orobenzene or &CaiEPht/@38benzene,
di chl oroet hane being particularly pref etlged. E) Preparation of the
conpounds of the formula I in which A represents -CONH OH 10 The conpounds

f the f la_| in which ts CONH- taj h
Cor r ospon ng. EbASBBRUSTEY. PRAForRATIZTe PhUNEER AL BRTRb AT PEBCP by

t he action %f iIQé/droxyl amne, this reaction being perfornmed in a manner
that is kﬁgwﬁl pPér se, using known techni ques of organic chemstry.

According to ong pantiagel i@hs dpaekeesedtestled agpniaoiptdiz salventt aod,fot hi s
15 reaction is performed in two steps. In a first step, the function A =

COH i s aekimpled hilogenatedi bydeomarber tsuvhtasdmeihpiorg| soHerderpipam ve
may be prepared (forpula | in ich A= - described above in step D.
Pr ef er gbl garhdie @Mb&ré&,dérq%pﬁa@ﬁes QH(%?{QE‘@ZEH?OPF d@, %éC%\L( SH%?qﬁ?de or
a 20 m xe nh ide, In a sec he said activated derivative is
reacted w ‘Fﬁoﬁ?ﬁgﬁ%&?‘ggﬂﬁgﬁ) rﬁﬁu]%glgréﬁegeggeﬁ%e of a base, for exanple one of
the bases defined in step D above. Advantageously, the base is

triethylam ne or N-nethyl norpholine. This step is preferablrf/ performed in a
pol ar aprotic ) verRrepurdtioas of t5 corippygents ef Hydforawborl (anwhédpedi al |y

di chl oronet hane), an_ether (and especially tetrahydrofuran) or an am de
(and especenresgnéi eOMNE{@Hani de). F) Preparation of the conpounds of the

1 whi ah A 1 epr BrropbERESERTLFULEE MR SRR SOR OB Ry Bl & |
S L B L N i A
step, the eprsRAPLTUDO BYitHe acfiort bEhjdraxylaming, tisis peagsmmelting performed
in a manner that is known per se, using known techniques of organic chemistry.
According to one particularly preferred embodiment of the invention, this
15 reaction is performed in two steps.

In a first step, the function A = COOH is activated. To do this, any
activated carboxylic acid derivative may be prepared (formula I in which A =
-COK) described above in step D.

Preferably, the activated derivative is an acid chloride, a carbodiimide or a

20 mixed anhydride.

In a second step, the said activated derivative is reacted with
hydroxylamine in the presence of a base, for exhample one of the bases defined in
step D above. Advantageously, the base is triethylamine or N-methylmorpholine.

This step is preferably performed in a polar aprotic solvent such as a

25 halogenated hydrocarbon (and especially dichloromethane), an ether (and
especially tetrahydrofuran) or an amide (and especially dimethylformamide).

F)  Preparation of the compounds of the formula I in which A
represents tetrazolyl

The compounds of the formula I in which A represents tetrazolyl are

30 readily prepared from the corresponding compounds of the formula I in which A

represents -COOH by carrying out a two-step process.



Oll NC ,g/,2 /7 \/ IX Cz RLOI On fromthe carboxylic acid of the
formula Ib below OIl HOC/B\'. /R Ib Cz RLOI Cn 5 in which Rl
B, Z, n awooRRiwie as defined above for formula |. The comCamPoores ’
compound I'b into an amide may be performed in any nanner, and for exanple
by the action: a- of ammonia in nethanol in the presence of a Dowex 50Wx 8

resin; 10 b- of ethyl chiorofar : { Ar~Cn o Qf .in
pyri di ne; or dfn %Eu%.%t%%\egmr%ﬁig%%ecﬁag%grg%?h%}f%%lg%)}%ﬁg%ﬁ%‘f%?eél di oxane.
In a second step, the am de of the formula IXis reacted with an alkali 15

netal azide (such as jodi um azide), in the presence of tetrachlorosilane.
This step is perfornmedl, for exanple, in a nitrile as solvent, such as

acetonitrile o_rH%ﬁobu}_\yronitri | e, ferably acetonitrile. To establish the
gpelrzﬁt :AR? czngl:ts ogis, peysan lled in thel)@rt may refer to the studies
y - , AA'S; nmorsyc'S. Sz et al. publishéd in Tetrahedron 2

1997, 38(7), 1257. | P O tetters,

—0 [,

from the carboxylic acid of the formula Ib below:

kﬂa——-c\\C//B\i////R "
1 |
0 [9]

n
in which R}, B, Z, n and R2are as defined above for formula I.
The conversion of compound Ib into an amide may be performed in any
manner, and for example by the action:
a- of ammonia in methanol in the presence o-f a Dowex 50W x 8 resin;
10 b- of ethyl chloroformate and ammonia;
c- of SO2(NHoa)2 in pyridine; or

d-  of thionyl chloride and ammonium hydroxide in 1,4-dioxane.

In a second step, the amide of the formula IX is reacted with an alkali
15 metal azide (such as sodium azide), in the presence of tetrachlorosilane.
This step is performed, for example, in a nitrile as solvent, such as
acetonitrile or isobutyronitrile, preferably acetonitrile.
To establish the operating conditions, a person skilled in the art may refer
to the studies by El-Ahl, A.AS; Elmorsy S.S. et al. published in Tetrahedron
20 Letters, 1997, 38(7), 1257.



WO 03/011819 17 PCT/ EP02/ 07383 The | actones of the formula Il: O OORL |1
in which B and RI are as defined above for fornula I may be obtai ned by
reacti ng wooantwspondi ng a- hal ol actone of,the fornula V: @CTM®PA/O'A83 XB i n
whi ch Hal represents a hal ogen atom preferably chosen from chlorine,

brom ne and iodine (brom ne being nore particularly preferred), with the

appropri ate al Of‘g‘f’lﬁg%nés%ﬁ”%&a\f# Rl OH VI to in the presence of an

organi c or mne ase varian is possible to synthesise the

i nt er nedi at e conpounds of t forrrula II by the action of the

correspondi ng a- hydr oxyl acto e of the formula VII: O OOHWVII 15 on the
appropriate halide of the f la VIII: Rl- Hal VII'l in which fornulae Rl
and B are as defined for )ES:HOIW is a halogen atom preferably
chosen from chl ori ne, bro and i odi ne (br om ne being nore particularly

preferred), this reaction being perfornmed in the presence of an 20 organic

or nmineral basen WhelbBses Rhate @Meﬁ%d‘é gml %0{/112{133%\%%)93 ”ffgg\_ig‘éﬁrﬂoyounds

of the formula Il are those generally de I ne
PCT/ EP02/ 07383ng a&otrespbrdizase-hafolhdtent iof e fafd@aty:(reaction of V with

VI), it is preferred to use
O&——Hal v

B

in which Hal represents a halogen atom preferably chosen from chlorine,
bromine and iodine (bromine being more particularly preferred),
with the appropriate alcohol of the formula VI:
R'-OH VI
10  in the presence of an organic or mineral base.
As a variant, it is possible to synthesise the intermediate compounds of the
formula II by the action of the corresponding a-hydroxylactone of the formula

VII:

0
O)g—OH VI
g

15 on the appropriate halide of the formula VIII:
- Hal VIII
in which formulae R! and B are as defined for formula I and Hal is a halogen
atom preferably chosen from chlorine, bromine and iodine (bromine being more
particularly preferred), this reaction being performed in the presence of an
20 organic or mineral base.
The bases that may be used in the preparation of compounds of the

formula IT are those generally defined above.



an al kali netal carbonate (such as caesium carbonate) or an alkali metal

al koxi de (such as sodi um et hoxi de) as base. In the case of the second

variant, wobaseissuch as an al kali netal hydride 5 and espeiERN/738Ddi um
hydride is particularly suitable. The oprating conditions, and especially
the reaction tenperature and the solvent, depend especially on the type of
base used. In the first variant (reaction of wi.th gss IS

pr ef er abl yf pehftlbfn]@fﬂe Oi(DhT fisstrrpaiant freacRen §fe (’\élt}bwy)la)ét ﬁiﬁbgﬁﬁ?}%) 9 1% he
presence o n.al kal i t b . h i . ;

enper at ute AlIEE LSRR s 6 0w Camip serapddi Al afalanea) adidd .
or in a l@%ﬁa@'sggﬂﬁﬁ e@ﬁ&gae%@aggh-m al kanol of the type such as ethanol)

in the presence o e correspon g al kali metal al koxide, at a

tenperature of 1y % beisethetfecond dadmt, hdrasexanhl s drenliednntbaldmdididoC and
nore particularly between 60 and 80C. In the second variant, preferred
condi t isonandresp¢dialysedioin hydaideds partiqudarly Bydablge such as a sodi um

hydri de, the choi f i, d

et hy for a8, PAFAGE EBUIRAY 0 SHORSHIDD IS0 e s end the
ccording to ope, preferre i i tion, th i

react ed V\P‘?Weflﬂéi ?Hﬁ}cﬁSB% Pgﬂ%ﬁﬂg@gﬁﬁ g%%geéﬁlpégggszrIeo?be:'vxgega-sg :aﬁd +100),

fol l owed by adgj ti@nst& {h8askieachb@en Brdivuryiel Ve thelprdeess ist peefbrrbiyl a
VIIl, leaving it to react at a tenperature generally of between 15 and
45C, for @é@ﬂmh@d;at roomtenperature, for the tinme required for the
reaction. 25 The enantioners of the compounds of the formyl a |

o asyet 1 o-corosfaamlgraup RS, & frodorfC R el
PCT/ EPO2/ §% ate such as caesium &hohate, af a(;cgr?ttpre?am\rlpo?%/e%éé}go 33d 100°C
and better still between 50 and 70°C;

- or in a lower alcohol (such as a C1-Cs alkanol of the type such as ethanol)
in the presence of the corresponding alkali metal alkoxide, at a terﬁperéture of

15 between 40 and 120°C, for example between 50 and 100°C and more particularly
between 60 and 80°C.

In the second variant, preferred conditions are the use of an alkali metal
hydride such as a sodium hydride, the choice of an amide as solvent and
advantageously dimethylformamide, at a temperature ranging between -5 and

20 45°C. According to one preferred embodiment of the invention, the base is
reacted with the a-hydroxylactone at low temperature (between -5 and +10°C),
followed by addition to the reaction medium of the halide of the formula VIII,
leaving it to react at a temperature generally of between 15 and 45°C, for example
at room temperature, for the time required for the reaction.

25 The enantiomers of the compounds of the formula I that contain an

asymmetric carbon o to the group A:
A\é/B \Z/R 2
S oon
R0 (O

*denoting the position of the asymmetric centre,



may be prepared fromthe correspondi ng enantioneric |actones of the
formula Il: 0',RL ON OS5 in which the carbon |abelled with the asterisk
has t he swow3o08i9 gurati on as the corregpondi ng carbon i RCTEPOUDIEASI b
above, by carrying out the same type of reaction as described above in A).
One nethod for preparing the optically active conpounds of the formula 11
is as follows. 10 The al cohol of the fornula VI, RIOH, is reacted with an
optically active a-hydroxylactone of the fornula VIla: 0 OOH VIla in

which B is as dahined ppbesed aoni Qh@?ﬂo@rés;ibﬂdf eﬁaﬁﬁ&@ﬁﬁc%e@n@& R the

azodi car boxyl ate and triphenyl phosphi ne. ally, the reaction is

carri ed oubrimlallpol ar aprotic solvent such as an ether of the type such
as diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane,

di mret hoxyet hane or diethyl en® gl ycol dinmethyl ether. As a variant, a

hal ogenat ed hydrocarbon such jas met hyl,ene chloride, chloroform carbon
tetrachl ori de, dichl oroet hgee, N\ghl grObenzene or a di chl orobenzene may be
used. 20 Since this reacti t gKes pl ace with inversion of stereochem stry
at the endocyclic asymetritgcarbon, bearing the -OH group, the

a- hydroxyl actone of the fornmula Vila, which is of opposite configuration

w T besselect af MBeHE v EPn Do Tl B8R Ry Bleo3es SanfisBiede R o
ON O S ORS;s fe corresponding carbon in formula Ib above, by carrying out the same type
of reaction as described above in A).
One method for preparing the optically active compounds of the formulé
ILis as follows.
10 The alcohol of the formula VI, RiOH, is reacted with an optically active
o-hydroxylactone of the formula VIIa:

0O

O)>OH Vila
N

in which B is as defined above for formula I in the presence of diethyl
azodicarboxylate and triphenylphosphine.

15 Ideally, the reaction is carried out in a polar aprotic solvent such as an
ether of the type such as diethyl ether, diisopropyl ether, tetrahydrofuran,
dioxane, dimethoxyethane or diethylene glycol dimethyl ether. As a variant, a
halogenated hydrocarbon such as methylene chloride, chloroform, carbon
tetrachloride, dichloroethane, chlorobenzene or a dichlorobenzene may be used.

20 Since this reaction takes place with inversion of stereochemistry at the
endocyclic asymmetric carbon, bearing the -OH group, the o-hydroxylactone of
the formula VIIa, which is of opposite configuration relative to the configuration
of the corresponding carbon in formula II, will be selected.

Schematically:



OSORORL OCH1'B B The invention also relates to pharnaceuti cal
conpositions conprising a pharnmaceutically effective amount of a conpound
of the fowowB@aiBly as defined 5 above in conbination w t RCOAPODH7IRDT €
pharmaceutical |y acceptabl e vehi cl es. Thse conpositions may be
admnistered orally in the formof tablets, gel capsules or granules with
i medi ate rel ease or sustained release, intravenously in the formof an
injectable solutiap, transdernmally in th&®form of an adhesive transdernal
device, or locallyllin the formof a solutlon, creamor gel. 10 The

phar maceutical c iRi ons of the present 'Sv%gégon may al so be
admi ni st ered byOgasal aePbBs o™i nhal @ o roogh the use of a nebuli zer,
a dry powder inh r or a netered dose al er. Such conpositions are
prepared according to techniques well-known in the art of pharnmaceuti cal
formulation and may be prepared as solutions in saline, enploying benzyl
al cohol or other 15 suitable preservative absorption pronoters to enhance
bi oavai l ability, ydr of | uor ocar bons, and t her conventi onal

sol ubilizing or di eQ§ing agents. A i jtion for oral

adm ni stration hH$ pr of by—adsi Nng tohersactive principle a filler and,
wher e appropri at bi nder, a disintegratBng agent, a Ilubricant, a
colorant or a flaveur enhancer, and by placing the mxture in the 20 form
of a tablet, a coated tablet, a granule, a powder or a capsule. Exanples of
fillers include | actose, corn starch, sucrose, glucose, sorbitol
crystalline cellulose and silicon dioxide, and exanples of binders include
pol y(vi nyl al cahel inveption( alsoyelabeshy phasnhgdwiial wooymsitienhodwerisingse,

i a, WO 03/011819 21 PCT/ EP02/ Q7383 , i n, | l,ac,
Py dr oxypr QRACBREUNGEE, <H9ai GxaPUR PhB TR0 KBS onER I L i SRERsEe,
dextri tin. Exanmpl f lubri i ncl ud 1 . te,
Lalc. pbl yRONFIBAETARAGI Pa PRaOTmeTh AP Gunae HIany Tt ds o
may be any of t#ase BARIIBsiG&GE FRY BEEMnifsEBH SRIBPLS thdFARPbE falfdéts, gel

capsules or granules with immediate release or sustained release, intravenously

in the form of an injectable solution, transdermally in the form of an adhesive
transdermal device, or locally in the form of a solution, cream or gel.

10 The pharmaceutical compositions of the present invention may also be
administered by nasal aerosol or inhalation through the use of a nebulizer, a dfy
powder inhaler or a metered dose inhaler. Such compositions are prepared
according to techniques well-known in the art of pharmaceutical formulation and
may be prepared as solutions in saline, employing benzyl alcohol or other

15 suitable preservatives, absorption promoters to enhance bioavailability,
hydrofluorocarbons, and/or other conventional solubilizing or dispersing agents.

A solid composition for oral administration is prepared by adding to the
active principle a filler and, where appropriate, a binder, a disintegrating agent, a
lubricant, a colorant or a flavour enhancer, and by placing the mixture in the

20 form of a tablet, a coated tablet, a granule, a powder or a capsule.

Examples of fillers include lactose, corn starch, sucrose, glucose, sorbitol,
crystalline cellulose and silicon dioxide, and examples of binders include

poly(vinyl alcohol), poly(viny! ether), ethylcellulose, methylcellulose, acacia, gum



5 flavour enhancers include cocoa powder, mnt in herb form aromatic
powder, mnt in oil form borneol and ci nnanon powder. Cbviously, the

tabl et orworoasnuised nay be suitably coated with sugar, gel CITEPO2/0B3BE | i ke.
An injectable form containing the conpodhd of the present invention as
active principle is prepared, where appropriate, by mxing the said
conpound io with a pH.regulator,. a_buffer t, a suspension ent .. a

sol ubi | i strﬁga%@@hab%eﬁ?g@r . shflacs ohﬁ%%@@%?ﬁgaﬂldlpé?' }5@@§¥PWW3&§M , and
by converti the mi.xture into Jormf 1Nt eS4O"
intrawscﬁq’lg‘ﬁof’%j ‘@Elflglﬁ,gtart%%mdc??{ﬁrg&t%ﬂ% p%gpgh(%(% p?%ioefsg%m Ee}?sg de

appropri ahe.onbBieinh BlehiRblAc f 1Pl STewi1ibe ahHEeAdendd ipbthililsaThe
standard %?“ ctggl?. 15 Exanpl Ces[ﬂ%#/qa sgspeeg?%n aglentas i ncl ude rnet hyl cel | ul ose,

pol ysor batglo8iht nhydb@an??tdfyﬂhoeé Ipermstted doacsead iponedicethegisn Exaagzlennf h,
sodi um car boxy- nethyl cel |l ul ose and pol yet hoxyl at eg Eégr bi t an npnol ayr at e.
Exanpl 6s 8avenr ephanessp Sneligle ipsos RAvererpimind g grp fogmyjargmatic powder,

I hyl s I b 0, ni i i d I hoxy '
Tono! aur aPamG IO B BNy dspatoh et R Ryl e P 2Bl o,
the stabi Injlasyetge EREUMADIE] v?r‘?cﬂ@ﬁ?ai&e‘?ﬂﬁ 8r t15P6Ikam metasul phite and et her,

eserving as

whi | e the pr agent enco s nmethyl = p-hydroxybenzoate, ethyl

p- hydr oxybenzoaleinjs@eblecfcréi danﬂéhﬁﬂ§| thesdcthpownd® $6lthe gdsattl ioventiesas. 25
The invention is al'so directed towards the use of an active principle
chosen f motiva priomjolens piepates, fwhenel apgropriase,dest innising blos saidk epmpaund
preparation of a_ medjcane i ntended for preventing or, treatin

dys! i pitaenilaa pidHegeeéPR : ffer ageatidt SFREBSION Fp Y Hre 3@8\%’&1585’580?[9}39%58% of
B e e
WL [ eapae D S e e e S ouman 11 oo, Ae Thas. enb byey. These
expr essi ongaraldigtoeagdeWharenpanopriate teaigjdotalde fatrh ebtainad meebefreeze-
reatmen daried by a standard process.

15 Examples of suspension agents include methylcellulose, polysorbate 80,
hydroxyethylcellulose, acacia, powdered gum tragacanth, sodium carboxy-
methylcellulose and polyethoxylated sorbitan monolaurate.

Examples of solubilisers include castor oil solidified with polyoxyethylene,
polysorbate 80, nicotinamide, polyethoxylated sorbitan monolaurate and the

20 ethyl ester of castor oil fatty acid.

In addition, the stabiliser encompasses sodium sulphite, sodium
metasulphite and ether, while the preserving agent encompasses methyl
p-hydroxybenzoate, ethyl p-hydroxybenzoate, sorbic acid, phenyl [sic], cresol
and chlorocresol.

25 The invention is also directed towards the use of an active principle chosen
from a compound of the formula (I) as defined above, for the preparation of a
medicament intended for preventing or treating dyslipidaemia, atherosclerosis
and diabetes.

In the above description of pharmaceutical compositions containing a

30 preferred compound, the equivalent expressions: "administration”,



phar maceutical conposition of the present invention by any of the routes of
5 adm nistration herein described, wherein the active ingredient is a

pref erredwossfrpsund or a prodrug, derivative, or netaboli PETEP2/EB83 whi ch
is useful in treating a disease, di sorder, or condition mediated by or
as§30|a£¢d mnthA nmodul ati on of activation of PPARa and PPARy isoforms in
said patient. Accordingly, there is. included w.thin the sco

pr te_sent i nvent iaégu&hiﬁraif@rbﬂﬁer @(éﬁﬁaﬁﬁ?fl%i’ and u?fgwl%la RS tafg%alq%nf)?% a
patient, is ca I i i.0d . ViaQi r
Compound, "SR igah SR i Bhced ! EBRpOK i ! AR S B e

est abl i shgd, REGERIUFEnRAEe@MBithad Bréwitins eparpatgntsncheddr odregmhertns of
t he pref e‘?)rg})e conmpounds. The dosagePand drg%;e raI'?e of thea(?(r) ouﬁtélfs1

ef f ect i vegh@xrmacfeeﬁichh@ompositﬁorpmévthatpmgentairdjes@iagebydam}brO(ﬂet e 1eutesoflli ti on
medi ated by or associated with _nopdul ation_of activation of. PPARuU

FEARy i5$oa@ﬁn18t i i,S’EIWﬁDn. Begsim dngﬁriEed/v‘é’lhieé@? B poldtoiRgregien §sat%feﬁg$‘€r e of

e actl vator, e Sl ze t ti , 3

nat ur 6. of CORBOHRENST GoprLerife PR, of HACERERR férebl IrhlcEakrRRn e

conposi ti %g’gﬁ%da gp[%%ggé)e ab3gEY abi QRBdaith qaeaiaﬂéao?? of 4h6ciaRQ twigat i ng
) e

physi ci an. exa ere the dosage formis oral] e.g., a tablet or

capsul e, dHlakbE HPSadErakiovelos PPARDE a0dmMRRARE isbfdrotsmihasdidwphtiete
bet ween about 0.1 pg/kg and about 50.0 ny/ kg of body weight pe\r@day,

pr ef er abl Ydeetdiegly, abent is Snduded gwithth &b geope OfniekpresenhFKENMEI ALY per
day, nore preferably 25 between about, 10.. 0 g/ kg, ,and .about,.1.Q g/ of
body wHl glethgretorgpgunag, N@lchﬁélf‘)fb?g’f’ rgHEpyon é%\ﬂé%ﬁle dacaBePg Ogﬂ%é% &' about

0. 5 ng/ kg of hody weight er d ael.] ' ' : ;

dosage fog%‘ﬁ)]irgdgb\éf%\éf gdgﬁe#frﬁ%fg%‘piogﬁfi _hgh Pr{%%cﬁl a ar?gﬁteﬁﬁng@?ﬁ%ags, by
means of ?31‘8?}(\9%5' a'lrjlrahﬁlr‘ﬁim%r ReRUtbEEhed ?ﬂb@éﬁﬂr@s @498 agrilkBefos wiepatigt he
conmpounds W ¢ bet ween about 0.001 pg/kg and about 10.0 ng/ kg of WD
03/011819 SB@HIPEBQQIA@{/&&% ofZBehndferveei gimppendslay, preferably between about

0.5 pg/ kg and about™ 0.5 ng/ kg
The dosage and dose rate of the compounds effective for treating or
15 preventing, a disease, disorder, or condition mediated by or associated with
modulation of activation of PPARc. and PPARYy isoforms, will depend on a
variety of factors, such as the nature of the activator, the size of the patient, the
goal of the treatment, the nature of the pathology to be treated, the specific
pharmaceutical composition used, and the observations and conclusions of the
20 treating physician.
For example, where the dosage form is oral, e.g., a tablet or capsule,
suitable dosage levels of the compounds of formula I will be between about 0.1
ng/kg and about 50.0 mg/kg of body weight per day, preferably between about
50 pg/kg and about 5.0 mg/kg of body weight per day, more preferably
25 Dbetween about 10. 0 pg/kg and about 1.0 mg/kg of body weight per day, and
most preferably between about 20.0 pg/kg and about 0. 5 mg/kg of body weight
per day of the active ingredient.
Where the dosage form is topically administered to the bronchia and

lungs, e.g., by means of a powder inhaler or nebulizer, suitable dosage levels of

30 the compounds will be between about 0.001 pg/kg and about 10.0 mg/kg of



of body wei ght per day, nore preferably between about 1.0 g/ kg and about
0.1 ny/kg of body wei ght per day, and nost preferably between about 2.0

g/ kg andwelwewt118® 05 ny/ kg of body wei ght per day of the RCTiBPE2/07138F edi ent .
5 Using representative body weights of 3 kg and 100 kg in order to
illustrate the range of daily oral dosages which m ght be used as descri bed

above, suitable dosage |evels of the conmpounds_of formulag | wll b
bet ween abedy weight qu)d@}fgplaﬁﬁiaébfobﬁwee@%% %Mgéf*g@g@ 3&%&# &?ﬁfﬁg
bet ween abput ,50.Q

- 500.,0 and 50.0.-,500. 0 r re..pr efser abl
bet ween aBobedy Eright Pﬁ%%%)y'%“areaﬂlé??ir@%%bﬁweqb%f%ﬁgo g%y/kﬁéy,d %ﬁnz)&ﬁrgglst d
perferably b . . . - da
of the ac%ﬁa/gé %\Aﬁgg‘é gﬁ%lgég%g?i%aﬁggg ‘8‘? gtf g@%ﬁ@%ﬁp@ﬁ%ﬂw?ﬁ%g&%ﬁ%s 01}/
dosage a%&h%oﬁﬁg.o_@&ﬁ?ﬁkgr@f%dyﬂmgﬂI@éf&lﬁji@ftfhfe actihie imgleidienti ngr edi ent per
day for a given patient. The nunber of times per day that a dose is
admi ni st er ed wisinglepprasenativesbodly ptvaights aifod deg aaned 108 kpadnnardsi et i ¢
factors as the half-life of the active ingredient, which reflects.its rate
of cat abom@mﬁ@%xma@f&@,ﬂygaﬁéwagﬁVY éhFﬁ“ﬁF‘FrQF USH aéyﬁlte???ﬁ?ecg?k?ﬁy&'
pl asma or o r pbod lukd } gvel s of i ' [ i t 113 in the
pati ent m&%ﬁeﬁ%agﬁﬁ]%‘feh%a% rC%B‘P‘éIE‘Z%Ed’f %’%Q‘ﬁgéé@fﬁ%g{ﬁ%&aﬁ‘@ﬁ% of
t he conpoyR@s iy ' [ ) | sMb -3J0d.
hypogl yoaduL o “apr R B R b B e S b 45 ng

out the fghloumasi®e sy pgf\@ajﬂj&ﬁéwpf@éﬁabqf bétheeeBRAR 1A Q00 0at1000.0wasand
performed according to a techni que described by Lehmann et al. (1995, J.

Bi ol . @henD.027M0.0.2858erl@Hh Gnd BbsiQuerferablit betfrasnicbpuk 2008y 2060109)g ane
co-transfected with an expression vector for the chineric, prot eiegs
PPARa- Gal 4bont BRARSEA mgaper day rofathe: pethve dRgreditnis APHIEh 2aPTeeied he

cont ai ni nGOEROIT e doBRehEn o B L o e B sl Basf nrBuBiE R <
eporter plaeniut e oy el e GO Rt Sy b Heg
PCT/ EPO2/ Q#3831 HKfe is administered will depend upon such pharmacological and
15 pharmacokinetic factors as the half-life of the active Aingredient, which reflects its
rate of catabolism and clearance, as well as the minimal and optimal blood

plasma or other body fluid levels of said active ingredient attained in the patient

which are required for therapéutic efficacy.

20 The activity of the compounds of the invention leading to a
hypolipidaemiant and hypoglycaemiant effect was demonstrated in vitro and in
vivo by carrying out the following tests.

The measurement of the PPAR activation was performed according to a
technique described by Lehmann et al. (1995, J. Biol. Chem. 270: 12953-12956).

25 CV-1 cells (monkey kidney cells) are co-transfected with an expression
vector for the chimeric proteins PPARa-Gal4 or PPARy-Gal4 and with a
"reporter” plasmid which allows the expression of the luciferase gene placed
under the control of a promoter containing Gal4 response elements.

The cells are inoculated in 96-well microplates and co-transfected using a

30 commercial reagent with the reporter plasmid (pG5-tk-pGL3) and the expression



vector for the chimeric protein (PPARa-Gal4 or PPARy-Gal 4). After

i ncubating for 4 hours, whole culture nmedium (containing 10% foetal calf
serum isweddedisio the wells. After 24 hours, the nedi umPC3/RPemensesl and
repl aced with whol e nedium containing e test products (50 i Mfinal). The
products are left in 5 contact with the cells for 18 hours. The cells are

then lysed and the luciferase actjuvi i i | um . A
PPAR act| VAFRBCT RO DA preieiber ARGRI 68 H el b e maEbRUAE | on

of the expression of, t;he r.eport e ge t. i t
thecontr & APt BB G Rl Bl PLEARY i ableR bV 1O
exanpl e, o) I : } 0 pvat
Che ohi el e o e By L e e ARevat es
protei n PRARYiuGa kénkyining aké aestopraducts (B0 1 fakedpnlee qirothetsbaredilefyy in

region for the PPAR a or y |igand (vector expressi ng1 Gal4 al one), the
| uci f ersaseontast iwitl ytheecellsfer 18rhauis. ghesweHs arefthenilysest gadcthe Lickgrase 15

Th Cdi . Y . il

dot er i ned<Br A1y TeRsHiLs veBe Sartenae e B S B aRarE P drede

orally for afécgtlégcgasb%“rﬁgaﬁs}]%f GREPQR AT %\mkﬁre@s{o%oomﬁggfeg@’t)er Sg'%%%h
npr ter t 15 days,

group st U(&jl ses seven ani nals. eatment for

retro-or biiﬁéﬁcéﬁ:ﬁﬁ?'t@i@ prodlucakemtafd & te irlttol @llsahapbhhesion racedvédaniyng
for 4 hours. The follow ng paraneters were neasured: d ycaem a assay

(gl ucose @todasy)) and assay of the lipid paraneters on the sera at D15

(COBAS): triglycerides, total chol esterol , 1 he HDL chol est I
(HDL- CJ0 and t heSY W&y PAEKITRES ddie( eomppoypg ((fgf;g@)éﬂ}?{eagd awcgpr%ﬁg%?géﬁéjfassay

20 100, et S0k B0l BELR TRANTS LR SpeThe .
PCT/ EPO2/ Q{383 ric QVdéif! PEXRIPGS14Obyo BlckGH bP 8K hatheVibskAcd BE tROBif@ing
region for the PPAR a or v ligand (vector expressing Gal4 alone), the luciferase
activity measured in the presence of this product is zero.
15 The antidiabetic and hypolipidaemiant activity of the compounds was
determined orally in db/db mice.
16-week-old db/db mice are treated orally for 15 days with the compound
of Example 5 (20 mg/kg/day). Each group studied comprises seven animals.
After treatment for 15 days, retro-orbital samples are taken after a mild
20 anaesthesia and fasting for 4 hours.
The following parameters were measured:
Glycaemia assay (glucose oxidase) and assay of the lipid parameters on the
sera at D15 (COBAS): triglycerides, total cholesterol (CHOL), the HDL cholesterol
(HDL-C) and the free fatty acids (FFA) (BioMérieux and Waco Chemicals assay
25 Kkit).
The results obtained are collated in the following table. The measurements

given represent mean values + standard error.



dycaema mvM27.1 7.0 11.1 3.3 -59* Triglycerides 1.3 0.3 0.7 0.1
-47* HDL-CmMM 3.2 0.2 4.3 0.6 36 CHOL nM3.65 0.2 5.4 0.9 47 FFA
mM 0. 70. IW0.04011819 38* % var: percentage of variation versRESTEPIL/OIBBI
Mann- Whi tney Test: 5 *, p<0.05 vs contr& These results denonstrate the
anti di abetic and hypol i pi daem ant activity of the conmpounds of the
invention on triglycerides and free fatty acids. The marked increase in
the | evel of HDL chol esterol by these sane conpounds 1o should be noted.

The exanptes—that—fottowttT TMVentien ﬁbn-bo Re In
t he proton nucl ear nmagnetic rg oﬁlé)(ri\)ce dat a ﬁﬁﬁé /'%{%éﬁ&%g?? éng
abbrevi atli ons have been jused: s for sindlet, d for doutl etio thekortrbl 1 p| et ,

g 15 fon quartet, o for| octet and mforl conplex multiglet. The chem cal

shifts 5 @ycae@garrﬁmsed n pANLM7M represehl.s Hhe neliti ng peit.
Preparatilon” 1: 3-(4-fl uorophenaxy)di hydrjof uran-2- one g-Bronpbut yrol act one

(12.4 g, Q‘r@?‘z‘remie)smM aldded 18 =04 xt urle of 0.2804- f | udr ophend”*(5. 6 g

0. 05 nol) caesiumcarbonate (17 9 g1 0055l )—inlacetone QlCC o
The react/FAL#ediMm is refl uxé@jﬁ@?— hour§=3#@tfj¢er cdol i ng t8" room
tere t

t enper at e—the—+eactop—+s—i g—of—Cettte—gpd—the
filtrate @‘Ll@é'/fﬁMSN 26 PCT/%@?)? ed. [The oilVy residue is
purified F—chr-omatoyt ag V) tOACT g) 10 give e expe,t ed
pr oduct iﬁ%{:ﬁh@%aormof ah oil +gtg 87%) . ffer] (cocs, 30%)8:L 2.4

(1H, m, 2765 (C1H 17, 4.d(J.H, m, 4.8 (IH m, 4.8 (IH 1, ) :75Hz)

6.95 (4H m. 5 Preparation 2: 3-(4-bronmophenoxy)di hydrofuran-2-one Sodi um
(23 9, 1 mpklrigeradiiage bvilieees vesud corgol.or containing ethanol (1 1). The
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Mann-Whitney Test:

5 * p<0.05vs control

These results demonstrate the antidiabetic and hypolipidaemiant activity
of the compounds of the invention on triglycerides and free fatty acids. The
marked increase in the level of HDL cholesterol by these same compounds

10 should be noted.

The examples that follow illustrate invention in a non-limiting manner.
In the proton nuclear magnetic resonance data (300 MHz NMR), the
following abbreviations have been used: s for singlet, d for doublet, t for triplet, g
15 for quartet, o for octet and m for complex multiplet. The chemical shifts & are

expressed in ppm; m.p. represents the melting point.

Preparation 1: 3-(4-fluorophenoxy)dihydrofuran-2-one
o-Bromobutyrolactone (12.4 g, 0.075 mol) is added to a mixture of
20 4-fluorophenol (5.6 g, 0.05 mol) and caesium carbonate (17.9 g, 0.055 mol) in
acetone (100 ml). The reaction medium is refluxed for two hours. After cooling to

room temperature, the reaction is filtered through a bed of Celite and the filtrate



tenperature of the reaction nediumis stabilised at 70C (exotherm c) before
addi ng a solution of 4-bronophenol (173 g, 1 nol) in ethanol (150 m).

After 10 wooBlong19 o room t enper at ure, a-brono-y-butyrol actPCREP)SG383 , 1
nol) is added slowy. The reaction med?mis stirred for ten hours and is
then treated by adding. 1N hydrochloric acid solution (600 m ). The

aqueol h d h I I
o lgt dBﬁiéégbénaZe%ﬁiﬁsﬁ Ot Fesidi ot PRED BY1 BaairoRUuPEARLYl pHA o,

r
| sopr opanblOps; BeRpnEDlehye kBt Budu RO kot B AR BN 799 i o
go‘g’d?le( S%INMR @%: 3, ED@MQQFz' ﬂu%@ﬁ? 216757@.I—F-Z19P4 31HI~!NNR) (4®€IH mﬁglos VHz) :
Hz), 6. 9 (124, t, yr)=751—14k))(<295 (4I=)Lm20 Pr eioar atl on 3 - ’ o

3-(4-trifluoronethyl phenoxy) di hydrof uran-2-one The conpound is prepared
accordisng to the experinental procedure described in Preparation 1,

starting vvith bro -byt yr.ol act gne d

gét rifluoromet ?Rﬁ?@ ?/‘Zt()g' -byo nborgyfm(r% %@orgﬁégﬂ%gagf t he expect ed
conpou r t

300 MHz) : ggdg%néaﬁe @I ? fﬂbg %dW@H if éﬁg%@ecg) I—? f@aﬁ’go’r %ﬁt%ﬁ%{%%ﬂﬂagﬁm ](rr)m,va g (15

(1H, t, | témPekhtitd of 7chZ4re(a2ﬂrbn dﬂecﬂlum 85 Stabri)ised a6970(’QI-(ex0thqum¢) Belorelz) .
WO 03/011819° PCT/ EPO2/ 07383 27 Preparation

3- (Ibl phenylgiém;g/ lansalhibiy) of a;hx@mopbsnom%egsém}% ﬁymha@@l (5 anly, Adfsrg
09 g ltmrepyling: ToVPOR SCRPRI LD G BHIB Ao T H B o e ¢f aadeg (1
2- Brom m%&ﬁ}%”%ﬁﬁ&%@é%&im%ﬁ TRl o felﬁeﬂo{lf’sobﬂhylsa@%ﬁdtreﬂéﬁ by

reaction ours at roomtenperature and is

Pt R P e it o iﬁleﬁﬁf‘fe“ﬂiiis
are with ethyl acetate (2 x 11) and the combmed organic phases are washed wit
water (1 1), dried over sodium sulphate, filtered and concentrated. The residue
15 obtained is recrystallised from isopropanol (2.2 1) to give the expected compound
in the form of a white powder (80.1 g, 31%).
m.p: 90°C  IR: 1690, 1770, 1790.
11 NMR (CDCls, 300 MHz): 2.5 (1H, m), 2.7 (1H, m), 4.4 (1H, m), 4.5 (1H, m), 4.9
(1H, t,] = 7.5 Hz), 6.9 (2H, m), 7.4 (2H, m).
20
Preparation 3: 3-(4-trifluoromethylphenoxy)dihydrofuran-2-one
The compound is prepared according to the experimental procedure described in
Preparation 1, starting with a-bromo-y-butyrolactone (6.7 g, 0.040 mol) and
4-trifluoromethylphenol (5.0 g 0.031 mol) to give 3.51 g of the expected
25 compound in the form of a white powder.
m.p.: 84-86°C; 'TH NMR (DMSO-d6, 300 MHz): 2.20-2.45 (1H, m), 2.70-2.30 (1H,
m), 4.20-4.53 (2H, m), 5.51 (1H, t, ] = 9.0 Hz), 7.74 2H, d,] = 8.9 Hz), 7.69 (2H, d, ]
= 8.9 Hz).



washed with water (4 x 15 m), dried over sodium sul phate, filtered and 1o
concentrated. After purification by flash chromatography (2/1

hept ane/ BVOAG)P11819 he expect ed conpound i s obtai ned in thePCOEPIDH7383
colourless oil (1.32 g, 50%. 1H NWVR (&DbC13, 300 MHz): 2.00-2.35 (2H, m,
3.85-4.00 (1H, m, 4.00-4.15 (1H, m, 4.15-4.30 (1H, m, 4.40-4.80 (2H,
m, 7.10-7.40 (8H m, 8.40-8.60 (1H, m. 15 Preparation 5:
(S)-3-(4-trifluoronethyl phenoxy)di hydr of uran-2-one Di et hyl

azodi car boxyl a e DY )14 : G _ansol ution of

(R -(+)-a-hydr g%éaéagéﬁr?r 8“%@%?@?1}1?&&%59%@9{}9?%% ?ﬂ%r onet hyl phenol

(1.58 g, 8o&iFHChyd:386 %)tzisp ny).Phasel) ke added86portiddwikent®la) solutmmhyér ous
THE (80 m) cooled to OC fter stirring for 5 mnutes at 0C and over ni ght
at room 2@-lydreyatbuyroldeeorso(Vent 9.8 smevapdnalAdFofl6 amdl ath@"C under a

tri phenyl phosphine oxide is then precipitated fromether and filtered off.
The fi I5t r aiteogen amﬁs%ﬁsme&ﬁmmm%aylbﬁph@mléa-%&r9-$rﬁ@ﬁ@le)iléﬁh%lrméﬁlé and

evapor at ed., (Al t purification b fl ash chronat ogr / .
hept ane/ EAEARY: %ﬁée%%%%fﬁg oﬁmje‘? Qo%gtl?ﬁuﬁéaag( I%%E]% ﬁéél%f%lrrarjﬁu e andffite
powder (1. B a5 86, BAuNBR)(10 ZaIR0FIRe AfudobsipHike
2.70- 2. 90#‘%&"‘#@% iégﬂ{%‘%ﬁhﬁﬁgé%%%%l R0 RO o%) EPTA (2H,
d f =8% E%’r)ract@d@@itﬁ%‘ﬁhzﬁacdtat% @.592612)1) ankr grac@hbiedborganic phases are
(R)-3-(4-trifluoronethyl phenoxy) di hydr of uran-2-one The conpound is prepared
accor di ng washieHewatpenateentialx pbomdiiuddedeseari bedium 3gulphate; i filgergidt And
(S)-(-)-a-hydroxy-y-butyrolactone (2 g, 19.6 nmmol) and.4-triflu
03/ 011819 ceBcgrtTtER0 A &7 IBFifiGREoRyTH Hasty Fh{%ni@ggéphb?%/ %i?ﬁPSanFZEg(P&gfl. 7 g
(35 %9 of the expected conpound, .in,the form whi t VR
( DMBO- d6, ¢ 96%1%& C@%@Cﬁ O i%?e%f}ﬁf%@z%%g?l?ﬁfle% Bﬁﬁﬂ%gﬂ&?@w (2H,
m, 5.51 ¢ lcck,; - 760635, 2?{ 1), 3.85-9 00z H, 7 4. 0@ 150011, =
8.9 Hz). E}%E‘ye{\gr%{l qecqc%g?dﬁ%[ﬁér%g%g??xg/ Z4- %’henyl sul %hanrfll but yri cd(aci d Al
N sol uti 0%9f4.§3341.39'OlH,eﬁg;QﬂO@.GOC(QH, i) PR O4704(2(SHL,, m ) .8240r860 Y 1 Hsmadded to a
sol ution of thiophenol (25 ng, 0.23 mmol) in DMF (1 m). After stirring for
15 mnutes at roomtenperature, a solution of preparation 1 (30 ng, 0.15
1) i .

o) Ilsn Preparation 5: (S)-3-(4-trifluoromethylphenoxy)dihydrofuran-2-one

Diethyl azodicarboxylate (2.31 ml, 14.7 mmol) is slowly added to a solution of

(R)~(+)-o-hydroxy-y-butyrolactone (1 g, 9.8 mmol), 4-trifluoromethylphenol

(1.58 g, 9.8 mmol) and triphenylphosphine (3.86 g, 14.7 mmol) in anhydrous THF

(80 ml) cooled to 0°C. After stirring for 5 minutes at 0°C and overnight at room

20 temperature, the solvent is evaporated off and the triphenylphosphine oxide is

then precipitated from ether and filtered off. The filtrate is then washed with

water, dried over magnesium sulphate and evaporated. After purification by

flash chromatography (3/1 heptane/EtOAc), the expected compound is obtained

in the form of a white powder (1.14 g, 47%).

25 1H NMR (DMSO-dé, 300 MHz): 2.20-245 (1H, m), 2.70-2.90 (1H, m), 4.20-4.53

(2H, m), 5.51 (1H, t, T = 9.0 Hz), 7.74 (?H, d,] = 8.9 Hz), 7.69 (2H, d, ] = 8.9 Hz).

Preparation 6: (R)-3-(4-trifluoromethylphenoxy)dihydrofuran-2-one
The compound is prepared according to the experimental procedure described,

30 starting with (S)-(-)-o-hydroxy-y-butyrolactone (2 g, 19.6 mmol) and 4-trifluoro-



io DV (1 m) is added and the m xture is heated at 120C for 1 hour. After
cooling to roomtenperature, the reaction is treated with 1N hydrochloric
acid (1 nWwp oawdisie he product is extractgéd wi th ethyl acet &Ca/EP82/0m333 The
organi ¢ phase is washed wth water (3 2 mM) and is then concentrated
until a volume of 1 m is obtained. This solution is purified by flash

o mof  Soaliote gildds o oy a0 Biff At (Bl %@%ﬁ?ﬁ%& 9@%@?%” m.

0, (5 oy ot gord,o 1), B 75 (R . 6958 8

2- (4- brormpwmnfs&:dmlmbsmmﬂaambm&r(an an), 2. 202 Phe(1EH npduad0ds53
prepared according to the experinmental procedure described _in Exarrpl e 1,
starting (@, Y, BS1ddkp oureel 9 O Hp), &F4r(3H; dn] 2 §9Hg), 7263 (o) =H4 Hz).
ortho-thiocresol (1.38 m, 11.6 mml) to give the corrpound of Exarrple 21in
the férmof an oil that crystallises on standing (2.3 g, 77%. mp.

96-98C;, 1H N 300 (2H, n) 4.8
25 (1H, dd 'Mi’gaé“g L QW%’W&’(@ %:ifhm?ylia p}ﬁﬁ%‘,@fng?%H m, 7.3
(2H d, ‘1I RI E&hﬂonl;é(faém{lﬁnﬁéert-butomde in DMF (0.2 ml, 0.2 mmol) is added to a

4-0- tonIsu phanyl - 2- (4- trlfluoronethylphenoxy)butyrlc acid The conpound i's
prepar ed @datiodiofgtHiophérele2pengneasd amrmlbuem (dem];)r iAfber stiyrite Earple
starting with the compound of preparation_ 3 0 40 maéi:' and ., 30
or t ho- t hi BURwkes|at (reoss temperpfurs, Arigiytion ofipy %fa gy m

&%&"?%@‘M@éﬂ% fuglagndhh r@gﬁl“r%gg beg@doa%biégg 3%20;@%5@9%9@3 1H
(2 ) (et fellpeltlre the réa vlaﬁl‘éa‘%“‘&%NWO‘?%@fd (Thl/arkd- 7. 65

2- (bi phenvﬁe rdER B @Ky tdp ety éthiyl pbetasd (Bim).i Theaot ghrEoghase by drsbied ( 60%
di spersion) (12 ng, 0.9 muol) is added to a sol ution of thlophenol (2100

ng, 0.9 mmwath wiaterDiBF< 2 Inbylandzis thennoneentrated untl a Alemesfil m gobtpiedso

DV (1 fhissoltien lgﬁmnhﬁpﬁﬁg" °“B3&h3$@%%$£r@ﬁ Bl 8B "

mi nt aj neg lo. st 120C For, 3 NOHE 5Ll 1,500 hbRGEE P27 TSy AIPer ature, the
1H NMR (CDCls, 300 MHz): 2.35 (2H, m), 3.0 (2H, m), 4.7 (1H, dd, ] = 9.5 Hz), 6.75
(1H, m), 6.95-6.8 (3H, m), 7.0 (2H, m); MS AP- (M-1) = 305.

Example 2: 2-(4-bromophenoxy)-4-o-tolylsulphanylbutyric acid
20 The compound is prepared according to the experimental procedure described in
Example 1, starting with the compound of preparation 2 (2 g, 7.8 mmol) and
ortho-thiocresol (1.38 ml, 11.6 mmol) to give the compound of Example 2 in the
form of an oil that crystallises on standing (2.3 g, 77%).
m.p.: 96-98°C; 'H NMR (CDCls, 300 MHz): 2.2 (2H, m), 2.3 (3H, s), 3.1 (2H, m), 4.8
25 (1H, dd,]=3.5and 9.5), 6.7 (2H, m), 7.1 (2H, m), 7.2 2H, m), 7.3 (2H, d, ] =9 Hz).

Example 3: 4-o-tolylsulphanyl-2-(4-trifluoromethylphenoxy)butyric acid

The compound is prepared according to the experimental procedure described in

Example 1, starting with the compound of preparation 3 (6.7 g, 0.040 mol) and
30 ortho-thiocresol (1.38 ml, 11.6 mmol) to give 3.51 g of the expected compound in

the form of a white powder.



wi th 1IN hydrochloric acid (2 m) and the product is extracted with ethyl
acetate (3 m). The organic phase is washed with water (3 x 3 m) and is
t hen dri edo@s@risiagnesi um sul phate, fil Bered and evapor aP€u/EPAL/01383
purification by flash chronmatography (ﬁept ane), the expected conpound is
obtained in the form'of a 15 colourless oil (50 ng, 69% . 1H NWR

2;’55;9&@%&%&%?89%@%%@@@?%%?ﬁ@é" PO IR (Bl .
12. 1H.. hainy ) ), . i .

4- phenyl( s%)pﬁ')ég%ll' - 2@?-2’-1??’i ??%)Z?gﬁéit{ﬁéﬂ bﬁgggﬁ%}?gﬁ['fﬂ) Z '5gc7i'g5 grzr% ré%’rr%\(lv:igﬁd i's
prepared aggandl Agk dsseti@l)experi mental procedure described for Exanple 1,

starting with the conmpound of preparation 3 (6.7 g, 0.040 nol) and
t hi ophenol (1.38 mi, 11.6 mml) to give 3.51 g of the expected conpound in

the formof a white wder.. 2 .2, 108-110C;, 1H N DVBO: d6, 300 MHz):
2. 10- 2.530 Examplgyt: 2'41??181@3!3?02?’1;#%%’6’?&3’%3’( iﬂp}’rﬁ‘ﬁy ‘?é@-c % (2H, m; :
7.10-7.60 s 1.F 0, 809: : 1 %C I ; S);
10 (Wgéf@mg%%qﬁgggg% (oe&gfaéﬁaorw 11213139 4 Lnol)erclange abhesol RiGADSS)

4- phenyl sehgendl (hotrhkf b.9aheise) HYDMIe (IoxY) Sutosnh Geraperhtdfl. Sdthnstirring
borohydride (30 ng, 0.8 mmvl) is added to a sol ution of diphenyl _

di sel eni déof 30 nimgies) a36luwhan Pf the OWEPEUNd ofrpyeparationrh @ampgx(ﬁ ar@ol)ife WO
03/011819 30 PCT/EP02/07383 mixture is heaflC d at 100C for 20 m nytes,
fol | owed BYMIddi mbois astdes! aed Hae ErmBeratiyyeed Safdenm Bﬁh}sﬁ%ﬁa@e@lao

ng, 0.65 I ) 1n The,.react i ' ' 120C
for 2. & hour GipEr Rodis A PUS Celoir PR B e dER R teRea 20
treated w arj j ; h &heXhéasteed
e R e e R T N e
m) and i §3tLHPNTRHE io@gamepha@awmlshm suitlphaiter (¥ k Btraf)exhdaiscdthen apriadaveet.
After purification by flash chromatography (2/1 heptane/ Et OAc),. the

expect ed magpesiuoh | siphttei néldered whnd feyrpprfted. whitte prardetioqnt 7y ngashe7o) .

1H NMR (CDC13, 300 MHz); 2.20-2.55 (2H, ; 2.90-3.30, (2H, .m. 4.92 (1H,
m: 10 e.momfxb@gl@@hy) Wptmﬁoth?.%%ee@ﬂ?z%lim%%ﬁ ?.gé%n?‘iﬁ?% ?Or(lﬁ.og%
acid OH_ not . o

15 colourless oil (50 mg, 69%).

111 NMR (DMSO-d6, 300 MHz): 1.80-2.00 (2H, m); 2.85-3.10 (2H, m); 3.95 (1H, m);
4.20-4.60 (2H, m); 7.10-7.30 (6H, m); 7.30-7.50 (7H, m); 7.50-7.60 (1H, m); 12.83
(1H, exchangeable, broad s). '

20 Example 5: 4-phenylsulphanyl-2-(4-trifluoromethylphenoxy)butyric acid
The compound is prepared according to the experimental procedure described
for Example 1, starting with the compound of preparation 3 (6.7 g, 0.040 mol) and
thiophenol (1.38 ml, 11.6 mmol) to give 3.51 g of the expected compound in the
form of a white powder.

25 m.p.: 108-110°C; 'H NMR (DMSO-dé, 300 MHz): 2.10-2.30 (2H, m); 3.00-3.20 (2H,
m); 5.00 (1H, m); 7.00-7.10 (2H, m); 7.10-7.60 (5H, m); 7.60-7.80 (2H, m); 13.35 (1H,
exchangeable, broad s); MS AP- (M-1) = 355.

Example 6: 4-phenylselanyl-2-(4-trifluoromethylphenoxy)butyric acid
30 Sodium borohydride (30 mg, 0.8 mmol) is added to a solution of diphenyl
diselenide (111 mg, 0.35 mmol) in DMF (1.5 ml) at room temperature. The



observed). Exanple 7: Methyl

4- (tol uene-2-sul phanyl )-2-(4-trifluoronethyl phenoxy)- butyrate 15 A

cat al yti cwarmenisiof H2SO4 (2 drops) is added to a sol uti oRCofEPVHE@738DNPOUNd
of Example 3 (5.14 g, 13.9 mmol) in methanol (40 m). The reaction is
refluxed for 12 hours. The solvent is then evaporated off under vacuum

th d j

mihéﬁf'w &ﬁzén;i:és? eotef 2ol S f apafdee lgueenind aﬁff IR LT S
concentrape fer rifi f %”% ojm

Et QAc/ hep&%?n%%m ?%d%fr%e g%thlo?l rBEQ%O +gsb}6 %pal ne [ n t%g%éec%re ;riﬁ%?‘n a
yeI | oW Oi f(t%rg 1s 83 heatbd HW@@@%%?S hoarélﬁsﬁ’er‘kfbo(l@t , tonjooim F.brﬁlﬁer&h?ﬂa (2H,

3.74 " 4.80-4.97 (1H, m ; 6.84-6.97 (2H, m : 7.03-7.33 (4H,
rr) , (. 47the ﬁ&c{l@dﬂm&fdmﬁ?fs tEeeHequvatlBiO% hydrochloric acid (1 ml) and the product -

4-o0-tol yl sul ph I

caﬁbgﬁatyefa“@ﬁma”y i SRRSO oM B DRSS HAeRg V0 YRSt ) i
anhydr ous f

Fenper at upd) aa%ou dheBd {D‘k%rr ReaBstRe %EIP%%*J %f#%??%%ﬁele%fﬁh&‘*%&s%ﬂ% ol )
in 30 anh%qlli,ﬁ’ b fteh cﬁ il %(r) ?Eémm@j!!d)mthg Q;epé@@aat

120C for *Yone our fter coo omte ature, the reaction is

treated Webh n\a@swmé&mtmrﬁpafzm}a ox&dielh Gangl &%)k acid (1 m
and the prod&%}tﬂls extracted with eth a?ﬁate o8 )C (IC p%ase

|1 smvvas hedtl)ltﬂ NMIQ@(C;I&_T?]CEBWO Mhkz): 282 l(ﬁﬁbrmb;o%@ t%az% Iﬁ'i}vt‘il'P (ﬁ ke of
i s obtaine
nept an) EOAR] 00 d25iw; etk bapoant B 2ippd @i nBondeET e BB ke s

powder (93 [a]D -32.5 (¢ = 0.5, MOH) 1H NWR (CDC13, 300 MHz):
2.20-2.509 ”%Vegﬁ 2H, m; 3.00-3.25 (2H, m; 4.94 (1H, m; 6.85-7.00 ()2H,

m; 7.00-7.20 (3H, m; 7.20-7.40 (1H, m 7.50-7.65 (2H, m (N.B.: 1lo acid
OH not observed).

Example 7: Methyl 4-(toluene-2-sulphanyl)-2-(4-trifluoromethylphenoxy)-
butyrate

15 A catalytic amount of HySO4 (2 drops) is added to a solution of the compound of
Example 3 (5.14 g, 13.9 mmol) in méthanol (40 ml). The reaction is refluxed for 12
hours. The solvent is then evaporated off under vacuum, the residue is taken up
in ethyl acetate (50 ml) and the organic phase is washed with water (2 x 50 ml),
dried over sodium sulphate, filtered and concentrated. After purification by flash

20 chromatography (1/5 EtOAc/heptane), the compound of Example 7 is obtained
in the form of a yellow oil (5 g, 93%).

1H NMR (CDCls) : 2.11-2.44 (5H, m) ; 2.96-3.21 (2H, m) ; 3.74 (3H, s) ; 4.80-4.97
(1H, m) ; 6.84-6.97 (2H, m) ; 7.03-7.33 (4H, m) ; 7.47-7.58 (2H, m).
25
Example 8: 4-o-tolylsulphanyl-2-(S)-(4-trifluoromethylphenoxy)butyric acid
Caesium carbonate is added to a solution of ortho-thiocresol (66 mg, 0.53 mmol)
in anhydrous DMF (1 ml) under nitrogen. After stirring for 15 minutes at room
temperature, a solution of the compound of preparation 5 (100 mg, 0.4 mmol) in
30 anhydrous DMF (1 ml) is added and the reaction medium is heated at 120°C for

one hour. After cooling to room temperature, the reaction is treated with 1IN



Exanmpl e 9: 4-o0-Tol yl sul phanyl -2-(R)-(4-trifluoronethyl phenoxy)butyric acid
The conpound is prepared according to the experinental procedure described
for ExanpWwe odoistarting with the conpound of preparation @CTEPO2/6M383 0. 4
mmol ) 15 and ortho-thiocresol (66 ng, 0353 nmmmol) to give 90 ng of the
expected conmpound in the formof a white powder. [a]D = +33.0 (¢ = 0.5,
MeOH) 1H NWR (CDC13, 300 MHz): 2.20-2.50 (3H, s + 2H, nm): 3.00-3.25 (2H,
m; 4.94 pyfrochigric gcigh(lyngpapdHhergrodpches 7>.<tsz@ct(e@pnﬂ’fh)%thyf’zﬁﬁt%ezlé I(@H, m;
7.50-7. 65 (2H, . N-.B.:. 20 acid. not  gbserved. B : .

4 Ctol uendts dsgrbialiyiss i foahed s n £ ol docl 3 BoatenShi it
(1.49 g, 3. {HH%I f | $nPddsdat@JaTAR! 44161880 4 plifBieEOBPIMER BlomdR le 7
(500 ny, %‘gdmm% }n Clg-lgﬁcﬁ%l 10 mM) at OC ?he lreeggfi on is %Itni rrgggﬁa
room t enpez At beptahey EEDAchtgiveTthe coaguiirehof Exdregte 8iih the dormh ol aGMRRE (10

m) and poured into saturated sodi um bisul phite solution (20 m). The
organi ¢ plpayealeri(83 weg988)wi t h sat urated NaHCO3 solution (2 x 20 m), H20

(20 m), driied qver, sodi | phate, filtered and concentrated. The
conpound o@lﬁaﬁﬁsécf@-g@ﬁﬂ%ﬁ%obt ained in the formof a colourless oil (540
ng, 99% . WO 03/011819 PCT/ EP02/07383 32 1H NWR (CDC13) : 2.21-2.59 (2H,

; 2.67 (3H, s) ; 3.21-3.51 (2H, m ; 3.74 (3H, s) ; 4.73-4.95 (1H,

6. 72-6. 95 _ 7 >, , . )
10 s e m%@c&qﬁ?oM%)iém 218D (3H7 5 19218, RY; §.0643.79 (2HEn); ESu( (V1))

4- ('t ol uenenP688-PO0 GH) rrd; TH0720 (3EH mo)rEt 20T A0 Ehidx w))-7 BT o RE, m)13¥Bsodi um
hypochl orite solution (0.246 m, 0.250 nmol) is added to a solution of the
conpouh® aicidsodfppeotrseryed). ng, 0.520 mml) in nethanol (4 m) at -78C. The
reaction is stirred at -78C for 1 hour. The methanol is then evapora lo ted
off, the residue is taken up in ethyl acetate (5 nl) and the organic phase

if ° Ve“'fggedsml!;ﬁe'd:hb(y.fi-ro?ﬁghﬂsﬂa%ﬁsi-aosateeffi@&oﬁ%etmyiphaﬁ&wfag@k 43am).

The compound is prepared according to the experimental procedure described
for Example 8, starting with the compound of preparation 6 (100 mg, 0.4 mmol)

15 and ortho-thiocresol (66 mg, 0.53 mmol) to give 90 mg of the expected compound
in the form of a white powder.
[a]p = +33.0 (¢ = 0.5, MeOH)
1H NMR (CDCls, 300 MHz): 2.20-2.50 (3H, s + 2H, m); 3.00-3.25 (2H, m); 4.94 (1H,
m); 6.85-7.00 (2H, m); 7.00-7.20 (3H, m); 7.20-7.40 (1H, m); 7.50-7.65 (2H, m) N.B.:

20 acid OH not observed.

Example 10: Methyl 4—(toluene-z-sulphonyl)-2-(4-triﬂuoromethylphénoxy)-
butyrate
70% MCPBA (1.49 g, 3.9 mmol) is added to a solution of the compound of
25 Example 7 (500 mg, 1.3 mmol) in CH2Cl> (10 ml) at 0°C. The reaction is stirred at
room temperature for one hour. The reaction is then diluted with CH2Cl2 (10 mi)
and poured into saturated sodium bisulphite solution (20 ml). The organic phase
is washed with saturated NaHCO; solution (2 x 20 mi), H20 (20 ml), dried over
sodium sulphate, filtered and concentrated. The compound of Example 10 is

30 obtained in the form of a colourless oil (540 mg, 99%).



through a filter nenbrane (porosity 5 pn) and concentrated. After
purification by flash chromatography (1/2 Et QAc/ heptane and then 1/2/2
MeOH Et OO o3festane), t he conpound of Exanple 11 is obt aiPe@EEPO2I013BE form
of a colourless 15 anorphous product (89 ny, 29%. 1H NMR (CDC13) :
1.93-2.70 (5H m ; 2. 70 3 22 (2H, m ; 3.73 and 3.75 (3H, 2s) ; 4.65-4.99

Lo vy B Bk dlmso (1 wf: 887 8, /D3 21 155508, 08) Gtk (4t )V

&-(Tol ueng2- g4l IO« G7bdds ek 435 9o dylaheneaty) butoor i oo gk mpid

sol ution @t gm S:Qrmgund of Exanple 10 (220 ng, 0.53 mml) in THE (5 m) at
OC. The reaction’is stirred at roomtenperature for 1 hour. The THE is
evapora 25 ted off; the residue is taken up in ethyl acetate (5 nl) and the

organi ¢ phase is washed with I N hydr ochl] OI’IC acid sol ution 31&’?@%}

wat er (4 mxpmpdei dd: oMethodt- Uﬁl‘é‘mep%ﬁtlh’ iyt W}%Y o¥ gl ve
t he conpoynd of Exanple 12 (210 ng, 99% in the formof a col ourl ess

anor phous%&tﬁ’iﬂ.‘i ©t. WD 03/011819 33 PCT/ EP02/ 07383 1H NMWR (CDC13) ;

2.29-2.70 0 H 5 (i
52,10 A 3 Ty, Sk 038 BIOD O ), 0t

7.87-8. 08 solifkttdn 69 thel\@)rﬁgo(nMi bf Exa#tile 5 (E&@mtpg &.329) mmol) in methanol (4 mi)

4- (Tol uene- 2- sul phi nyl 4-trifluoroneth Iphenoxy)btyrlc cid A 1N
sodi um hydnte7k8°€eThe|rna¢tmn (sostlzraﬁ atﬁ inﬁ%{ 5 Thegast @@I&eafaHom'

sol ution of t npound of e 1 ) at
oc. THe red@ F dheires erlﬁeta ‘%‘éfﬁrﬁé?%?% 2 r‘giiﬁg%o{]our{%xﬁh%sﬁqast 50C
for a fur-_ther, on f { due s Iteaken
up in et h Sgkegt%’t%‘? E‘@’dﬂ;@ gatcﬁiegéc‘)frwan gﬁgﬁgsgmt‘hsﬂééégﬁ& w?t V]
hydrochl or i fadebbrosityl 5 pyeded ()ficéﬁtiatedrlAé’cbrqamﬁ@cm@mum
sul phat e, tP??@ﬁgdﬁg%d%ﬂ%orgggdr?% gi \?e theCconpound Ir:r*pl e 12 (210
rrg, 99% flash Ebrcrmafo@apbydhﬂ &@Aa:vfbeptamewgi phem&é?/Z MeQ@H MRAWDCL3)
; (5Hn? 2.87-3,32 (2H, m ; 4.67-5.15 (1H m - 5 80 .
heptane) the compound of Example 11’is obtained in the form of a’colourless

15 amorphous product (60 mg, 29%).

1H NMR (CDCls) : 1.93-2.70 (5H, m) ; 2.70-3.22 (2H, m) ; 3.73 and 3.75 (3H, 2s) ;
4.65-4.99 (1H, m) ; 6.72-7.04 (2H, m) ; 7.07-7.63 (5H, m) ; 7.75-8.00 (1H, m), MS
ES+(M+1) =401
20
Example 12: 4-(Toluene-2-sulphonyl)-2-(4-trifluoromethylphenoxy)butyric acid
A 1IN sodium hydroxide solution (0.7 ml, 0.7 mmol) is added dropwise to a
solution of the compound of Example 10 (220 mg, 0.53 mmol) in THF (5 ml) at
0°C. The reaction is stirred at room temperature for 1 hour. The THF is evapora-
25 ted off; the residue is taken up in ethyl acetate (5 ml) and the organic phase is
washed with 1N hydrochloric acid solution (3 ml), with water (4 ml), dried over
sodium sulphate, filtered and evaporated to give the compound of Example 12

(210 mg, 99%) in the form of a colourless amorphous product.



(1H, broad s) ; 6.81-7.04 (2H nm ; 7.14-7.33 (1H m ; 7.33-7.60 (4H m ;
7.79-7.99 (1H, m, M5 ES-(M1) = 385 Synthesis of conpounds from exanpl es
10-13 i s wotoBiomsadd i n the follow ng 20 scheme: WO 03/ 0118P@TA402/07383

PCT/ EPO2/ 07383 O f/ O HOB | S McOH, H2SO4 (cat.) reflux, 12 h \0/ \ S v\
I / OO0, 93% F3 nCPBA (3 eq.) CF3 Compound of Exarrple 3 DCM RT 4 h 13%

o L O/0
o s\ IO O 2200 G oL P2 Ak e, 30 Kokt B ) 654 oot
THF, 50C, {H), bridaths))648-6.97(THSmh)C £19-248 (2H, m) ; 7.43-7.63 (3H, m) ; 7.87-8.08
(1H, m), MS ES-(M-1) = 401

5 Example 13: 4-(Toluene-2-sulphiny1)-2-(4-trifluoromethylphenoxy)butyric acid
A 1IN sodium hydroxide solution (0.2 ml, 0.2 mmol) is added dropwise to a
solution of the compound of Example 11 (60 mg, 0.12 mmol) in THF (2 ml) at 0°C.
The reaction is stirred at room temperature for 1 hour and then at 50°C for a fur-
ther one hour. The THF is evaporated off; the residue is taken up in ethyl acetate

10 (5 ml) and the organic phase is washed with 1N hydrochloric acid solution (3 ml),
with water (4 ml), dried over sodium sulphate, filtered and evaporated to give
the compound of Example 12 (210 mg, 99%) in the form of a colourless amor-

phous product.

15 TH NMR (CDCL) : 2.06-2.69 (5H, m) ; 2.87-3.32 (2H, m) ; 4.67-5.15 (1H, m) ; 5.80
(1H, broad s) ; 6.81-7.04 (2H, m) ; 7.14-7.33 (1H, m) ; 7.33-7.60 (4H, m) ; 7.79-7.99
(1H, m), MS ES-(M-1) = 385

Synthesis of compounds from examples 10-13 is outlined in the following

20 scheme:



I 1\ CF3 CF3 Table |
conpounds of the

phenyl S 0 CDC13: 2.35 ( H m, 3.0

nm, 6.95-6.8 (3H, n, 7.0 (2H, m,

CDCl13: 2.15-2020 (3H, s + 2H.m); 3.00-3.25 (ZH,
6. 70-6.90 (2 ; d. 00 7. 5@kd-6 NB
4-trifl uorBfet Ayl - 2- Ipdaﬁmmtiﬁsn% o
3.00-3.25 (2H, © I 4.94 (1H m: 6.

m; 7.20-7.35 (i::ﬁi; 7.45-7: GQEG(ZH n
03/011819 35 PCT/ &7383 4 o-phenyl benzyl

1. 80- 2. 00( 2H,
7.10-7.30 (619mAgund of Exqpie 350

exchangeabl e,

formul a |

m; 2.8533.10 (2H, m) mCBBAB eqf 1H,
(7H, m DC’Y‘ B4 7,

below il lustrates Exanples 10 to 60, which are

in which A represents -COOH and B represents
-CH2- CH2.WB 03ABBIE 1 Ex. R R2 Z n Characterisation data 1PpIfEPadeBghenyl

(N.B.:

00%

0
QEP
o

CF

1N NaOH (2 eq.)
THF,RT, 1 h

96% '

(2H'mM,4.7(1H,dd, J=9.5 Hz),
2 p- bronophenyl

@ not
phe 9 DVBO- d6:

6.75 (1H,
2- met hyl phenyl S 0O
m; 4.82 (1H m;

acid ngt observed) 3
i - 2.50 (5H, m;
90- 300 ( 2 ; 7.00-7.20 (3H,

observed) WO

m; £720-14.60 (2H, m;
(1H: n) 121:§/3N2(6H_t'1 eq.)

MeQH, -78°C, 1 h
28%

O
Il

L

1N NaCH (2 eq.) l

w

THF, 50°C, 1 h
98%
O

Table I below illustrates Examples 10 to 60, which are compounds of the

formula I in which A represents -COOH and B represents —CHy-CH,.

TABLE 1

Ex.

R1

R2

n Characterisation data

p-fluorophenyl

phenyl

CDCls: 2.35 (2H, m), 3.0
(2H, m), 47 (1H, dd,J=9.5
Hz), 6.75 (1H, m), 6.95-6.8
(3H, m), 7.0 (2H, m),

p-bromophenyl

2-methylphenyl

0 CDCls: 2.15-2.20 (3H, s +
2H.m); 3.00-3.25 (2H, m);
4.82 (1H, m); 6.70-6.90 (2H,
my); 7.00-7.50 (6H, m) (N.B.:
acid OH not observed)

4—triﬂuoromethyl-
phenyl

2-methylphenyl

0 DMSO-d6: CDCls:  2.20-
2.50 (5H, m); 3.00-3.25 (2H,
m); 4.94 (1H, m); 6.90-7.00
(2H, m); 7.00-7.20 (3H, m);
7.20-7.35 (1H.m); 7.45-7.65
(2H.m) (N.B.: acid OH not
‘observed) ‘




broad s) 5 4-trifluoronethyl- phenyl S 0 DVMSO-d6: 2.10-2.30 (2H, m;
3.00-3.20 (2H, m; 5.00 phenyl (1H, m; 7.00-7.10 (2H, m; 7.10-7.60 (5H,
m; 7.60-wo803/01182H, m); 13.35 (1H, exchangeable, broad sPCVEPARTRE 1) =
355 6 4-trifluoronethyl- phenyl Se 0O CD§3 2.20-2.55 (2H, m; 2.90-3.30
(7226?6492(“_' Phenyl n); 680700(2H n) 710730(3H m ;

- . NP - lr\r\’\v\: o 4 4

2- et hyl pf’ienylo@eyﬁylé%fﬁ apuj?ngb (3H, s + ;

phenyl 4,88 (|11H, m; 6. 85- 7.2) (3H, m; 7.2047.45 (1I-

(3H m; 71.80-8.15 (1H, m; (N B.: acid O—l nat cbser

401 8 4-tjrifljuoronet hyl - 2-nethyl phenyl S 0 ¢DCl3: 2.

m; 3.00-3.25 (2H, m; phenyl 4.94 (1H m; |6.858-7. C

(3H, m; |7.20- 740(1H rr) 750765(2H m (N B.:
I

QO At v £1 iy o Q an

ObSEI’VEd) 5..; 4 4—tr1lﬂuor0meL{h}L;1L ||y| pﬁe IfL ||y| pllcuy So v O\’L’L'b‘?VISCfdéUZfO ?éb \(ﬂ' S
m); 3.00-3.20 (2H, m); 5.00

phenyl (1H, m); 7.00-7.10 (2H, m);

7.10-7.60 (5H, m); 7.60-7.80

2H, m), 1335 (1H,

exchangeable, broad s)

MS AP-(M-1) = 355

6 4-trifluoromethyl- phenyl Se |0 CDCls: 2.20-255 (2H, m);
2.90-3.30 (2H, m); 4.92 (1H,
phenyl m); 6.80-7.00 (2H, m); 7.10-

7.30 (3H, m); 7.40-7.60 (4H,
m); (N.B.. acid OH not

observed)
7 4-trifluoromethyl- 2-methylphenyl S 2 CDCls: 2.25-2.80 (3H, s +
2H, m); 3.20-3.60 (2H, m);
phenyl 4.88 (1H, m); 6.85-7.20 (3H,

m); 7.20-7.45 (1H, m); 7.45-
7.70 (3H.m); 7.80-8.15 (1H,
m); (N.B.. acid OH not

observed).
MS ES-(M-1) = 401
8 4-trifluoromethyl- 2-methylphenyl S 0 CDCls: 2.20-2.50 (3H, s +
2H, m); 3.00-3.25 (2H, m);
phenyl 4.94 (1H, m); 6.85-7.00 (2H,

m); 7.00-7.20 (3H, m); 7.20-
740 (1H, m) 7.50-7.65 (2H,
m) (N.B. acid OH not

observed)
9 4-trifluoromethyl- 2-methylphenyl S 0 CDCls: 2.20-250 (3H, s +
2H, m); 3.00-3.25 (2H, m);
phenyl ‘ 4.94 (1H, m); 6.85-7.00 (2H,

m); 7.00-7.20 (3H, m); 7.20-
7.40 (1H, m) 7.50-7.65 (2H,
m) (N.B. acid OH not
observed)

10 |4-tert-butylbenzyl phenyl S |0 |MSAP+M+1)=359

11 | 4-tert-butylbenzyl 3-methoxyphenyl S |0 |MSAP+M+1)=2389

12 |4-tert-butylbenzyl 4-fluorophenyl S |0 MS AP+(M+1) =377




2H, n); 3.00-3.25 (2H, m); phenyl 4.94 (1H n); 6.85-7.00 (2H, m;
7.00-7.20 (3H, n); 7.20- 7.40 (1H, n) 7.50-7.65 (2H, m (N.B.: acid OH not
observed)WO®34118¢9 t - but yl benzyl phenyl S 0 M5 AP+( Mtl) = BEI/EP207383
4-tert-butyl benzyl 3-methoxyphenyl S 0 M8 AP+(M+1) = 389 12
4-tert-butyl benzyl 4-fluorophenyl S 0 MS AP+(M+l) = 377 WD 03/011819

=

PCT/ EPO2/ p£383—36—13—4—+tert—hu AR+HM-L) =503 —0O-h—14
4- chl or opheny 4’f?ﬁté1hwlb§n@ﬁl\/5 A hor D%ﬁé\rwmﬂhg()é
3- met hoxyphenyl S 0 DMSO d6: 2. 8.0013.20 (2H, m; 3.74
(3H, s); #.85/(1H, m; 6.60- 4. 10 (4H, m; 7.10-7.40
(3H, m; R.06t 14.00 (1H, exchak MS AP-(M 1) = 351 16
4- chor ophenyl | 4-fl uor ophenyl S = D 1Y 4-chorophenyl s 0 M
AP-(M1) F 466 Oh O 18 4-tr 4 B hoxyphenyl S 0 . M
AP- (M 1) F 385 phenyl 19 4-triifluoronethyl- 4-fluorophenyl S 0 M5 AP-(M 1)
= 373 ph 4" 4-chlorophenyl phenyl S 0 MS AP-(M-1) =321
15  |4-chlorophenyl 3-methoxyphenyl S 0 DMSO-d6: 2.00-2.20 (2H,
m); 3.00-3.20 (2H, m); 3.74
(3H, s); 4.85 (1H, m); 6.60-
6.85 (1H, m); 6.85-7.10 (4H,
m); 7.10-7.40 (3H, m); 2.06-
14.00 (1H, exchangeable,
broad s)
MS AP-(M-1) =351
16  |4-chlorophenyl 4-fluorophenyl S 0 MS AP-(M-1) =340
17 | 4-chlorophenyl S 0 MS AP-(M-1) =466
0 h
@)
18 | 4-trifluoromethyl- 3-methoxyphenyl S 0 MS AP-(M-1) =385
phenyl
19 |4-trifluoromethyl- 4-fluorophenyl S 0 MS AP-(M-1) =373
phenyl
20 |4-trifluoromethyl- S 0 DMSO-d6: 2.20-2.40 (2H,
o h m); 2.70-2.90 (2H, m); 4.90-
phenyl 5.10 (1H, m); 7.00-7.40 (3H,
m); 7.40-7.80 (6H, m); 7.80-
825 (4H, m); 13.16 (1H,
exchangeable, broad s)
O MS AP-(M-1) =499
21  |o-cyanophenyl 2-methylphenyl S 0 MS AP-(M-1) =326
22 |4-fluorophenyl 3,4-dichlorophenyl |5 0 MS AP-(M-1) =373
23 |4-fluorophenyl 4-fluorophenyl S 0 MS AP-(M-1) =323
24 | 4-fluorophenyl S S 0 MS AP-(M-1) = 362
25 |o-cyanophenyl phenyl S |0 |MSAP-(M-1)=312




20 4-trifluoronethyl- S O DMSO-d6: 2.20-2.40 (2H, Oh m; 2.70-2.90 (2H,

m; 4.90- phenyl 5.10 (1H, m; 7.00-7.40 (3H, m; 7.40-7.80 (6H m); 7.80-
8.25 (4HwWO)3/01B146 (1H, exchangeable, broad s) O M5 AP- PRHEPI2Z0A8D 21

o- cyanophenyl 2-net hyl phenyl S 0 MB AP-(WL 1) = 326 22 4-fl uorophenyl

3, 4-di chl orophenyl SO0 M AP-(M1) 373 23 4-f| uorophenyl 4-fl uorophenyl
S 0 I\/B AP f!\v/!_ - Q')Q 24 /1 fl uiar nnh NE _AD

A1) = _ 269 20
0- cyanophEay | %ﬁ%ﬁ&ﬂp "y Vs AR %’1013 ?Y\/\o 93/ A 18145 PR H 07383 | 37
26 o-cyan ENMYlevand gh nTor Opnﬁﬂu){droﬁhéh APTEVMZ) 0= BB aAPdf1-D-ggnophenyl
4-fl uorophenyl Sy - (M 1) 330" 28 o-cyanophenyl S S 0 M5 AP-(M1) =
369 29 4- ﬂ&)m)phgzmdphphylnyl S b DVeO d6: 2. 00{2. 200 (2HVS AR(M-B.-019 3. 25 | 2H,
m; 4.58 |(1H| m; 6.80-6.90 ( 1H, {n); 7.30-7.65 (6H,
m; 13.28|(1H| exchangeable, bhenyl 3, 4-di chl or ophepyl
S 0 DVMBO- d6: 2.05-2.25 (2H, m; ; 4.83 (1H, m;
6.80-6.90| (2H, n); 7.15-7.30 (2H] m; 7.50-7.70 (RH,

m; (N B. agi-d—CHTot ;

29 4—‘5romopheny 0 DMSO-d6: 2.00-2.20 (2H,

m); 3.00-3.25 (2H, m); 4.58

(1H, m); 6.80-6.90 (2H, m);
7.15-7.30 (1H, m); 7.30-7.65
(6H, m); 1328 (1H,
exchangeable, broad s)
30 |4-bromophenyl 3 4-dichlorophenyl |S 0 |DMSO-dé: 2.05-2.25 (2H,
m); 3.10-3.25 (2H, m);
4.83 (1H, m); 6.80-6.90
(2H, m); 7.15-7.30 (1H,
m); 7.30-7.50 (2H, m);
7.50-7.70 (2H, m); (N.B.:
acid OH not observed)
31 |o-phenylbenzyl 3,4-dichlorophenyl |S 0 DMSO-dé: 1.80-2.00 (2H,
m); 2.90-3.15 (2H, m);
3.90-4.00 (1H, m); 4.25-
4,70 (2H, m); 7.20-7.30
(2H, m); 7.30-7.50 (7H
m); 7.50-7.60 (3H, m);
12.84 (1H, exchangeable,

I
USCTI 'V

broad s)
32 4-{3,4-dichloro- 2-methylphenyl S 0 CDCls: 2.15-2.50 (8H, s +
2H, m); 3.00-3.30 (2H,
phenyljphenyl m); 494 (1H, m); 6.90-
7.05 (2H, m); 7.05-7.20
(3H, m); 7.20-7.40 (2H,
m); 7.40-7.70 (4H, m)
(N.B: acid OH not
observed)
MS AP-(M-2) = 445
33 | 4-trifluoromethyl- 3-methylphenyl S 0
MS ES-(M-1) = 369
phenyl
34 |4-trifluoromethyl- 4-methylphenyl S 0 MS ES-(M-1) = 369
phenyl
35 4-trifluoromethyl- 2,6-dimethylphenyl |5 0 MS ES-(M-1) = 383
phenyl
36 | 4-trifluoromethyl- 2-naphthyl S 0 MS ES-(M-1) = 405

phenyl




31 o-phenyl benzyl 3, 4-dichl orophenyl S 0 DMSO-d6: 1.80-2.00 (2H, ;
2.90-3.15 (2H, m; 3.90-4.00 (1H, m; 4.25- 4.70 (2H, m; 7.20-7.30 (2H,
m; 7.30-wOoI3/0(BH m; 7.50-7.60 (3H, ; 12.84 (1H, ex®harepeztidges broad
s) 32 4-{3, 4-dichloro- 2-nethyl phenyl S3% cpc13: 2.15-2.50 (3H, s +
phenyl}phenyl 2H m; 3.00-3. 30 (2H, m; 4 94 (1H, m; 6 90 7.05 (2H, m;

7.05-7.2 20— 2 H—— Ao (4 & acidOH
not obseWed WéI'URF‘”{‘RﬁEﬂ' 4H5PRBYY ¢ £ | uéro hyl’M gsr%f[\py"l BRenyl [s 0
phenyl MY ES- 98{1[ %; = 369 34 4-trifluoronethy|- 4 nethyl phenyl S 0 M
ES-(M1) = 36 enyl 35 4-tfifluoronethyl- P, 6-dinethylphenyl S Q0 MS
ES- (M 1) [38383t-trifhenyineB§l-4- t | Riertbnyighdnyl - [5 napht (S ESEMVB -BY( M 1)| =
405 phenyl 03/011819 38 PCT/ EP02/ 07383 3|7 4-trif|l uoronethyl -
1-napht hy] S PIMBYES- (M 1) = 405 phenyl 38 4ktrifl uofonet hyl -
2- tert - bug PEMHucToMe MSLES (| MhidthoxyphényPNEMyT [0 |MS ES-(M-1) = 385
phenyl
40 | 4-trifluoromethyl- 4-methoxyphenyl S 0 MS ES-(M-1) = 385
phenyl
41 4-trifluoromethyl- 2,4-dimethyl- phenyl | S 0 CDCls: 2.10-2.45 (3H, s +
henvl 3H, s + 2H, m); 2.90-3.20
pheny (2H, m) 4.93 (1H, m);
6.80-7.05 (4H, m) 7.15-
730 (1H, m); 7.45-7.60
(2H, m); (N.B.: acid OH
not observed).
42 | 4-trifluoromethyl- 2,5-dimethyl- phenyl |S 0 CDCls: 2.15-2.50 (3H, s +
henvl 3H, s +2H, m); 2.95-3.20
pheny H, m); 495 (1H, m)
6.85-7.15 (5H, m); 7.45-
7.60 (2H, m); (N.B.: acid
OH not observed).
43 | 4-trifluoromethyl- 34-dichloro- phenyl |S |0  |MSES-(M-2) =423
phenyl
44 | 4-trifluoromethyl- 4-chlorophenyl S |0 |{MSES-(M-1)=2389
phenyl
45 | 4-trifluoromethyl- 3-chlorophenyl S 0 MS ES-(M-1) = 389
phenyl
46 | 4-trifluoromethyl- 2-chlorophenyl S 0 MS ES-(M-1) = 389
phenyl
47 | 4-trifluoromethyl- | S 0 MS ES-(M-1) = 360
phenyl X’\?
48 | 4-trifluoromethyl- S 0 MS ES+(M+1) = 408
phenyl \QD ,
49 | 4-methoxyphenyl 3-methylphenyl S |0 [MSES-(M-1)=331




39 4-trifluoronethyl-

2- met hoxyphenyl

4-trifluoronethyl- 4-nmethoxyphenyl s O M5 ES-(M1)
4-trifl uoworeoimgls 2, 4-di met hyl - phenyl S 0 CDC13: 2. 10- 2P¢3/EP82)7383 +
s + 2H, m; 2.90-3.20 phenyl (2H m 4303 (1H n); 6.80-7.05 (4H, n) 7.15-

385 phenyl 41

S0 Ms ES-(M1) = 385 phenyl 40

3H,

7.30 (1H, m; 7.45-7.60 (2H, m; (N.B.: acid OH not observed). 42
4-triflupronethyl - 2 5. di gt hyl-—phemH—S-0—-CDEI3—2 =2 503t s+ 3H,
s +2H 30 2]830choyPER¥Ny| [ 2H, | : 4.95 (1Bl j;? 6| MEE-QELEE22 1y 1 45
7.60 (2H; m; (N.B.: acid OH served). {43 4-trifl uoronethyl -
3,4-dichioro- phenyl S 0 M5 ES-(Wt2)] = 423 phenyl 44 4-trifl uoromethyl-
4-chl orophenyl S 0 M5 ES-(M1) = phenyl |45 4-tri|fl uor onet hyl -
3-chl orophenyl S 0 M5 ES-(M1) = 389 phenyl {46 4-tri|fluoronethyl -
2- chl or opggnyl 0 V5 ES-(M1T g_fneag,@phe@llyenyl 47 4ot riCDCy: @ostdyd (1H, 18(0 MS
ES-(M 1) {= 360 phenyl 48 4-trifluoronethyl- |S 0{M5 ES+{ivtd) 2254065 (phenyl
49 4- met hoxyph 3-met hyl phenyl 1S 0 M5 ES{(M1) =|331 2.85-3.05 (1H, m);
5.25 (1H, m); 6.71 (1H,
m); 7.00-7.30 (4H, m);
CF 7.50-7.85 (2H, m); (acid
° OH not observed).
MS ES-(M-1) = 370
52 4-methoxyphenyl S 0 MS ES-(M-1) = 386
Eiig?
53 4-chlorophenyl S 0 MS ES-(M-1) = 390
E:ig?
54 phenyl S 0 |MSES-(M-1)=2356
E:;;?
55 2-ethylphenyl S 0 MS ES-(M-1) = 384
E:ig?




WD 03/ 011819 PCT/ EP02/ 07383 39 50 4- met hoxyphenyl
S 0 CDC13: 2.20-2.45 (1H, o 3H
5.25 (1H, m); 6.71

2- et hyl phenyl
2. 85- 3. 05WODBI0118)9

7.50-7.85 (2H, m; (acid OH not observ 8)

4- met hoxyphenyl

= 390 F3-54

ES- (M 1)
0 CDC13:
(1H, m;
acid CH
CDC13: 2.

nhnn\ll

S 0 M5 ES-(M1)

NE S
=

n

S
s);

0 MB ES-(M1) = 322 51
2.45-2.85 (2H, m;

M5 ES-(M1) = 370 52

= 386 F3 53 4-ch|oropheny| S0 M ES—(

56 39
2. 20
5. 2
not
12 (

S0
4 E3 WD O
- (3H,
2[(1Hy m;

okserxed) .

CF;

TViJ

3/ 0118

S +
6. 65-

8H, s + 1H, m;
7.20 (4H, m;

MS ES{(M 1) = 384 57

3H,Ys); 2.25- phenyl 2.45 (2H,

.L%E:ﬁé‘ﬁﬁéﬁi@ﬁﬁﬁo 383

2. 45
7). 50-
4-tr

%— e

~

56

-2. 7
7. 80
i flu

M 2

60-

gﬁﬁ%ﬁt%ﬁ S

245

(@3 ,qrgcl)nz) Gu

[d%)

éﬁ)@rﬁe?c (AL, é5t' '

7.280 (4H, m) 7.50-7.80
(2H, m); (N.B.: acid OH
not observed).

MS ES-(M-1) = 384

57

phenyl

4-trifluoromethyl-

CHs

CDCls: 2.12 (3H, s); 2.25-
2.45 (2H, m); 2.60-2.90
(2H, m); 5.00 (1H, m);
6.84 (2H, d, ] = 8.79 Hz);
7.57 (2H, 4, ] = 8.79 Hz);
(N.B.: acid OH not
observed)

58

phenyl

4-trifluoromethyl-

phenyl

CDClz: 2.20-2.80 (2H,
m); 3.10-3.55 (2H, m)
491 (1H, m); 6.75-7.05
(2H, m); 7.40-7.80 (S5H,
m); 7.80-8.10 (2H, m);
(N.B: acid OH not
observed).

MS ES-(M-1) = 387

59

phenyl

4-trifluoromethyl-

2-ethylphenyl

CDCls: 1.10-1.30 (3H, ¢, ]
= 749 Hz);, 220-2.40
(2H, m); 2.70-2.80 (2H, q,
] = 749 Hz); 3.00-3.30
(2H, m); 494 (1H, m);
6.85- 7.00 2H, m); 7.05-
7.45 (4H, m); 7.45-7.65
(2H, m); (N.B.: acid OH
not observed).

60

phenyl

4-trifluoromethyl-

CDCls: 220240 (2H,
m); 3.20-3.40 (2H, m);
4.88 (1H, m); 6.70-6.90
(2H, m); 7.35-7.50 (2H,
m); 7.80-8.50 (4H, m);
8.85:9.00 (1H, m); 9.25-
9.40 (1H, m) (N.B.: acid

OH not observed)

Analogously, the following compounds have been synthesized:

7. 00- 7. 3@CTAMO2/mMB83 CF3

M 1)

nyl S
.00



(2H, m; 5.00 (1H, m; 6.84 (2H, d, j =8.79 Hz); 7.57 (2H,d,J=8.79Hz);
(N.B.: acid OH not observed) 58 4-trifluoronethyl- phenyl S 2 CDCL3:

2. 20- 2. 80wWO2Bl011819 ; 3.10-3.55 (2H, m) phenyl 4.91 (1H, nMPCTEPISOTBSDS (2H,
m: 7.40-7.80 (5H, n); 7.80-8.10 (2H, m; (N.B.: acid OH not observed).
M5 ES-(M 1) = 387 59 4-trifluoronmethyl- 2-ethyl phenyl S 0 CDA 3: 1.10-1.30
(3H, t, j henyl = 7.49 Hz); 2.20-2.40 (2H m; 2.70-2.80 (2H q, J =
7.49 Hz); 2GR 63 (2H, m; 4.94 (1H, m; 6.85- 7.00 (2H, m; 7.05- 7.45
(4H, m; 7.45-7.65 (2H, m; (N.B.: acid OH not observed). 60
4-trifluoronethyl- SO 13: 2.20-2.40 (2H, m; 3.20-3.40 (2H, m;

phenyl 4.88 (1H, m; 628 6.90 (2H, m; 7.35-7.50 (2H, m),; 7.80-8.50 (4H,
m; 8.85-9.00 (1H, m; 9.

950.9.40 (1H, m (N.B.: acid OH not observed)
~ QO
NH4<:i>r’ cl
/40

MS ES+(M-+1) = 380, 382.

Example 62:

o o

5 Example 63:

o

MS ES-(M-1) = 363, 365.

MS ES-(M-1) = 331.

Example 64:

HO

MS ES-(M-1) = 385.

10



Anal ogously, the follow ng conpounds have been synthesized: 5 WO 03/011819
41 PCT/ EP02/07383 Exanple 61: 0 HOO / \ SNHC --k OM ES+H(M1) =
380, 382.womsamsie 62: 0 HOO S C M ES- (M1) = 363, 3®EIT/EPS2/@E88hpl e 63:
0 HOO S M5 ES-(M1) = 331. Exanple 64 0 HOOF SF O-~F M

ES- (M 1) = 385. ‘

Example 65:
0
o
HO o
Qs @
cl
MS ES-(M-1) = 365, 367.
Example 66:

o

5 Example 67:
0
Hoﬁ/o \/Q
cr
Example 68:

10 Example 69:

MS ES-(M-1) = 391.

MS ES-(M-1) = 329.

MS ES-(M-1) = 377, 379.



10 WO 03/ 011819 42 PCT/ EP02/ 07383 Exanple 65: 0 HO OO0 C M ES-(M1) =
365, 367. Exanple 66: 0 HOO S~ )\ / / Ms ES-(M1) = 391. 5 Exanple 67:
0 HOO \SOMBOEBI{M 1) = 329. Exanple 68 0 OO0 HO O PETEPVBIBS (M 1) =
377, 379. 10 Exanple 69: WD 03/011819 PCT/ EP02/ 07383 OO O s HO

fkf
MS ES+(M-+1) = 407, 423.

Example 70:

0]
. Hoﬁ/o F
F
ok
cr
MS ES-(M-1) = 369.

s Example 71:

0
S
MOH
0
HO
F
F

F
(DMSO-d6) : 1.94-2.11 (2H, m) ; 2.80-3.03 (2H, m) ; 4.71-4.92 (1H, m) ; 6.55-6.83
(2H, m) ; 6.90-7.70 (2H, m) ; 7.12-7.33 (2H, m) ; 7.45-7.73 (2H, m).
NB : exchangeable protons not observed.

10



\6 M5 ES+(Mt1l) = 407, 423. Exanple 70: O HOOOF ~F\ / F S M

ES-(M1) = 369. 5 Exanple 71: 0 ZSH HOF F F (DvMsO-d6) : 1.94-2.11 (2H,
m ; 2.80WB.0881182H, ) ; 4.71-4.92 (1H, ; 6.55-6.83 (PEI/EP2/07383 90- 7. 70
(2H, m ; 7.12-7.33 (2H, m ; 7.45-7.73 (2H, m. NB : exchangeabl e protons
not observed. 10 WO 03/011819 44 PCT/EP02/07383 Exanple 72: 0 s OH 0 O

\ ONF EF ](%%3) : 1.79-2.11 (2H, m ; 2.17 (3H, s) ; 2.59 2.93 (2H,
m ;4. 60-HAPEYE "1y ;. 4.92 (2H s) : 6.43-6.57 (2H, n): 6.62-6.76 (2H,
m ; 6.99-7.13 (3H, m : 7.19-7.35 g4H, m ; 7.70-7.89 (2H, m.

O

F

(CDCI3) : 1.79-2.11 (2H, m) ; 2.17 (3H, s) ; 2.59-
2.93 (2H, m) ; 4.60-4.77 (1H, m) ; 4.92 (2H, s) ;
6.43-6.57 (2H, m); 6.62-6.76 (2H, m) ; 6.99-7.13
(3H, m) ; 7.19-7.35 (4H, m) ; 7.70-7.89 (2H, m).
NB : acid H not observed

5 Example 73:

C!
m.p. 94°C;

(CDCI3) : 1.12-1.29 (3H, m) ; 2.17-2.44 (8H, m) ; 2.60-2.81 (2H, m) ; 2.98-3.27 (2H,
m) 4.88-5.06 (1H, m) ; 6.60-7.28 (6H, m) ; 11.24 (1H, s).
10

Example 74:

0]

Ho/u\./\/S
an ey

m.p. 67°C;



NB : acid H not observed 5 Exanple 73: 0 S HO O a mp. 94C (CDC13) :
1.12-1.29 (3H, m ; 2.17-2.44 (8H, m ; 2 60-2.81 (2H, nm) ; 2.98-3.27 (2H,
m 4.88-5w08301119 ) ; 6.60-7.28 (6H m , 11 24 (1H, s). PCO/EPRAOPBE 74: O
HO\ OS', FF/ Fmp. 67C WO 03/01181 45 PCT/ EP02/ 07383 (CDC13) :
02-2.57 (5H, nm) ; 2.94-3.32 (2H, mM ; 4.86-5.07 (1H, m ; 6.76-7.06 (3H,

m ;7. 06- TCBIePHn- 7 L %@613) (368 43%%6%0&%‘}‘{ Egogg@%%&@,m ;

3.74 (3H, $£)06-7.30 8- A0 7 7(414#17 6T2H, m) ;9.68 (1H, broad s).

Example 75:

o

0
T
F

F
(CDCI3) : 2.11-2.44 (5H, m) ; 2.96-3.21 (2H, m) ; 3.74 (3H, s) ; 4.80-4.97 (1H, m);
6.84-6.97 (2H, m) ; 7.03-7.33 (4H, m) ; 7.47-7.58 (2H, m).

Example 76:

@]
S
Na* O»)J\:/\/

0

10 m.p. >250°C;
(DMSO-d6) : 1.95-2.18 (2H, m) ; 2.25 (3H, s) ; 2.98-3.18 (2H, m) ; 4.27-4.50 (1H, m) ;
6.83-7.22 (5H, m) ; 7.22-7.37 (1H, m) ; 7.41-7.64 (2H, m).



6.84-6.97 (2H, m) ; 7.03-7.33 (4H, n) ; 7.47-7.58 (2H, m). Exanple 76: O
N+ OS O FF 10 mp. >250C, (DVSO-d6) : 1.95-2.18 (2H, m ; 2.25 (3H,
S) ; 2.98WB.I8IERH, 1) ; 4.27-4.50 (1H, n) ; 6.83-7.22 (DEIVEN2738 22-7. 37
(1H m ; 7.41-7.64 (2H n). WD 03/011819°46 PCT/ EP02/ 07383 Exanple 77: F
F FFF FOOCi-0OO SO0S\ / (DVBO-d6) : 1.98-2.32 (10H m ;
2.96-3.17 (Eﬁmf;ie7:4.43-4. 62 (2H, ) : 6.88-7.21 (10H m) : 7.21-7.33
(2H, m) ; 7.44- .587(4H, m. 5 Exanple 78: 00 S o F F F M5 ES+(Mtl) =
417; (CDCL3) : 2.21-2.59 (2H, m) ; 2.67 (3H s) ; 3.21-3.51 (2H n) ; 3.74
(3H, s) ; 4.73-4.95 F

(DMSO-d6) : 1.98-2.32 (10H, m) ; 2.96-3.17 (4H, m) ; 4.43-4.62 (2H, m) ; 6.88-7.21
(10H, m) ; 7.21-7.33 (2H, m) ; 7.44-7.58 (4H, m).

Example 78:

MS ES+(M+1) = 417;
(CDCI3) : 2.21-2.59 (2H, m) ; 2.67 (3H, ) ; 3.21-3.51 (2H, m) ; 3.74 (3H, 5) ; 4.73-4.95

(1H, m) ; 6.72-6.95 (2H, m) ; 7.26-7.62 (5H, m) ; 7.79-8.09 (1H, m).
10
Example 79:

0 0 o

A\
S
HO
(¢}
F
e

F.
MS ES-(M-1) = 401;

(CDCI3) : 2.29-2.70 (5H,m) ; 3.22-3.54 (2H, m) ; 4.76-5.01 (1H, m) ; 6.54 (1H, broad
s) ; 6.78-6.97 (2H, m) ; 7.19-7.43 (2H, m) ; 7.43-7.63 (3H, m) ; 7.87-8.08 (1H, m).
15



(1H, m ; 6.72-6.95 (2H, m ; 7.26-7.62 (5H, m ; 7.79-8.09 (1H, m. 10
Exanmple 79: 0 0 HOS OF F M5 ES-(M1) = 401; (CDC13) : 2.29-2.70 (5H m
; 3.22-3.8003AH81N) ; 4.76-5.01 (1H, m ;,6.54 (1H, broadPCI)EPI2/@I3FB- 6. 97
(2H, m ; 7.19-7.43 (2H, m) ; 7.43-7.63 (3H, m ; 7.87-8.08 (1H, m). 15 WD
03/011819 47 PCT/ EP02/ 07383 Exanple 80: Oo 11 s o F F F M5 ES+(Ml) =
401; (CDCL3yamdiedd: 2- 70 (5H, m) ; 2.70-3.22 (2H, m ; 3.73 and 3.75 (3H,
2s) ; 4. 65-4. H m ; 6.72-7.04 (2H, m ; 7.07-7.63 (5H, m ;
7.75-8.00 (1H, m. 5Exarrp|e81 OO Il HOS O

A~

F
MS ES+(M+1) = 401;

(CDCI3) : 1.93-2.70 (5H, m) ; 2.70-3.22 (2H, m) ; 3.73 and 3.75 (3H, 2s) ; 4.65-4.99
(1H, m) ; 6.727.04 (2H, m) ; 7.07-7.63 (5H, m) ; 7.75-8.00 (1H, m).

Example 81:

0

Ao

o)

n=0

MS ES-(M-1) = 385;
(CDCIB) : 2.06-2.69 (5H, m) ; 2.87-3.32 (2H, m) ; 4.67-5.15 (1H, m) ; 5.80 (1H, broad
s) ; 6.81-7.04 (2H, m) ; 7.14-7.33 (1H, m) ; 7.33-7.60 (4H, m) ; 7.79-7.99 (1H, m).
10



F FF M ES-(M1) = 385; (CDC13) : 2.06-2.69 (5H m ; 2.87-3.32 (2H, m ;
4.67-5.15 (1H, m) ; 5.80 (1H, broad s) ; 6.81-7.04 (2H, m) ; 7.14-7.33
(1H, m ;wW0.381B1%60 (4H, m ; 7.79-7.99 (dH m. 10 WO 03POTEFLD0783

PCT/ EP02/ 07383 CLAI MBS 1. Compound of the formula I: A/RR2 \OB%, Z - |
Rlulu 5 in which: A represents carboxyl; (C6-Cl8)aryloxycarbonyl in which
the aryl group is optionally substdiglmg (C1-C14) al koxycar bonyl in which
the al kyl group is option- ally substrtuted; -CO NHOH, -tetrazolyl; B

repr esent s1an OQthjaﬁjﬂ@/oﬁﬂHéSbtrhulaeﬂ et hyl ene group -CH2-CH2-; 10 Rl
represents a hydrogen atonm optionally substituted (Cl-Cl14)al kyI ;
optionally substituted (C6-Cl8)aryl; optionally substituted heteroaryl;
(C6-C18)- aryl (Cl-Ci14)al kyl in which each of the aryl and/or al kyl radicals
are optionally substipauted; ang2heteroaryl (O -Cl4)al kyl in which each of
the heteroaryl and/or ad&/IN\NrAdicals are optionally substituted; 15 Z
represents S or Se; nisjan ipteger gqual to 0, 1 or 2; R2 represents

optionally substitutdsl - aryl; optionally substituted heteroaryl; or
optional Iy substitut ed het er ocycl e containing an aromati c noiety; and when
Rl reprgsents o Iy substituted (C6-Cl8)aryl, then R2 can al so 20
represent (C1-Cl4) a it being understood that when Rl represents

napht hyl or A represents carboxyl; (Ce-Cis)aryloxycarbonyl in which the aryl group is
optionally substituted; (Ci-Cis)alkoxycarbonyl in which the alkyl group is option-
ally substituted; -CO-NHOH; -tetrazolyl;

B represents an optionally substituted ethylene group —CHz-CHo-;

10 R! represents a hydrogen atom; optionally substituted (Ci-Cis)alkyl;
optionally substituted (C¢-Cis)aryl; optionally substituted heteroaryl; (Cs-Cis)-
aryl(C1-Cig)alkyl in which each of the aryl and/or alkyl radicals are optionally
substituted; and heteroaryl(Ci-Cis)alkyl in which each of the heteroaryl and/or
alkyl radicals are optionally substituted;

15 Z represents S or Se;

nisan integer equal to 0, 1 or 2;

R? represents optionally substituted (Ce-Cis)aryl; optionally substituted
heteroaryl; or optionally substituted heterocycle containing an aromatic moiety;
and when R! represents optionally substituted (Cs-Cig)aryl, then R? can also

20 represent (C1-Cis)alkyl; it being understood that when R! represents naphthyl or
4-methoxyphenyl, A represents carboxyl or methoxycarbonyl, B represents
ethylene, n represents 0, and P represents S or Se, then R? does not represent
phenyl,
the stereoisomers thereof and the addition salts thereof with acids or bases.

25 2. Compound of the formula I according to Claim 1, in which A represents
-COOH.

3. Compound of the formula I according to either of Claims 1 and 2, in which

B represents ethylene.



4- met hoxyphenyl , A represents carboxyl or nethoxycarbonyl, B represents
ethylene, n represents 0, and P represents S or Se, then R2 does not

repr esentwopbemgity t he stereoi somers thewof and the addi PCOrEPS2D1383 t her eof
wi th acids or bases. 25 2. Conpound of the formula | according to Caim1,
in which Arepresents -COOH 3. Conmpound of the forrmula | according to

ei t her of ai %RH } i [ h I 9 49
PCT/ EPO2/ 0 383@9&&’0 np&dzu%fdﬂlgff%g&f %%ﬁﬁf‘%g‘gscgc% rogien%é @%?%‘ %8%2”% hi s
1 to 3, inRwWhbSlesefts B&Hg@?@fﬁ&a@ SbstRREOBA! the PHOSHI huikRs0BptibRalBpENY !
nucl eus; optionally substituted phenyl; or optionall substltutgd pyri dyl ;
t he subst i sulsstitstedn phbeyl; pdreoptionaity eiubatitiited yrédyy rthdydubstichetts on the
preferably being chosen from hal ogen 5 atonms and_cyano groups,

trifl uor onhenyl Rideipznd coithem)aidali nupleuppreseraply beiog) ehassryrgmdigleger a
(C1- 3) A1 ke R 158 b B TR g i Ca e R EDII G €5 Gty one
of Cl ains i i ” ﬁﬂ{.]:s i jonal |
substitute G)E%On I%ﬁg\gﬁ'[giognmaﬁ(%c{s%g&gg stl;{tﬁg{li;gﬂggﬁéﬂ p)%‘?l? %ﬁﬁg%ﬁ%d% [y y
substi t ut eCberatikyh) (@@@alk@p?j ORabd gNsubstituted quinolyl; optionally
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which is optionally substituted, the substituents on these radicals preferably
15 being chosen from halogen atoms and —CN, -CFs, (C1-Ce)alkyl or (C1-Cs)alkoxy
groups or a (Cs-Cig)aryl group optionally substituted by halogen, (Ci-Ce)alkyl,
(C1-Ce)alkoxy, CFs or -CN.
6. Compound of the formula I according to any one of Claims 1 to 5,
characterised in that Z represents S.
20 7. Process for preparing a compound of the formula I according to Claim 1,
in which A represents -COOH, Z represents S and n = 0, characterised in that a

compound of the formula II:
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in which B and R! are as defined in Claim 1, is reacted with a thiol of the formula

25 I
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sel eni um compound of the formula I'V: R2-Se-Se-R2 IV in which R2 is as
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resul ting corrpcql,und fs then geacted with a conmpound of the fornmula Il: O
r—o0 [O]
in which:

A, B, Z, R, n and R? are as defined in Claim 1 and * denotes an asymmetric

10 carbon, characterised in that the compound of the formula II is the enantiomer of

R
* s
Lo

B

the formula:

in which B and R! are as defined for formula Ib and * denotes an asymmetric
carbon of the same configuration as the equivalent carbon of the formula Ib.

15 9. Process for preparing a compound of the formula I according to Claim 1,
in which A represents -COOH, Z represents Se and n = 0, characterised in that a
selenium compound of the formula IV:

-Se~Se-R? 1V
in which R? is as defined in Claim 1, is reacted with an organic or mineral base,

20 and the resulting compound is then reacted with a compound of the formula II:
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in which B and R! are as defined in Claim 1 for formula I.



OORS Il in which Band RL are as defined in daim1l for formula I. WO
03/011819 51 PCT/EP02/ 07383 10. Process for preparing a conpound of the
formul a Iwessordinhg to Claim1, in whi (‘Sl’ll A represents - CBOHERO2I07383 O,
characterised in that a conmpound of the “formula | in which n =0: A
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formul a | fh@rud ehwRkhreproesent s 10 napht hyl or 4-net hoxyphenyl; A
represents carboxyl or methoxycarbonyl; B represents ethylene; n

represents 0; Z representiBS o/rRﬁe and R2 represents phenyl, in
conbi nation wth at | éoé‘sct; one-phar maceutical |y acceptable vehicle. 12. Use

of a conpound of theRf1or la | accgyding to any one of Clains 1 to 6, for
the preparation of a“nedrcament intended for preventing or treating 15

dysl i pi daem a, atherosclerosis and di abetes.

5 in which R?, B, Z and R? are as defined in Claim 1 and A represents -COOH], is
reacted with an oxidising agent such as m-chloroperbenzoic acid.
11.  Pharmaceutical composition comprising an effective amount of at least one
compound chosen from a compound of the formula I according to any one of
Claims 1 to 6 and the compounds of the formula I for which R! represents

10 naphthyl or 4-methoxyphenyl; A represents carboxyl or methoxycarbonyl; B
represents ethylene; n represents 0; Z represents S or Se and R? represents phenyl,
in combination with at least one pharmaceutically acceptable vehicle.
12.  Use of a compound of the formula I according to any one of Claims 1 to 6,

for the preparation of a medicament intended for preventing or treating

15 dyslipidaemia, atherosclerosis and diabetes.



