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present LQn relates to 4-(arylthio)- or (4-heteroarylthio)butyric
aci d der‘*@é?%gfsg that may be used in the treatnent of dy3CTFPaHRE,
athero 5 sclerosis and di abetes, to pharnmaceutical conpositions
conprising themand to processes for preparing these conpounds. The
invention also relates to the usat}qicmaﬁse)e@mmm@ds for the produc- tion
of nmedi caments intended for treating dyslipidaen a, atherosclerosis and
di abetes. to In nost countries, cardiovascul ar di sease remains one of the
maj or di seases and the main cause of death. About one third_of nen
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di sease, rb@é@b@fdrgﬁ-e Ak tﬁ@é@@rﬁlﬁoﬂl‘%@&h and handi cap through- out the
wor | d. ereas diet and lNifestyl e can accel erate the devel opnent of

cardi o- vascUlar irdiegiasesiso aelganebi theprsedbisprese ichapdeatd g the produc-
dyslipidaema is a signifi20 cant factor in cardiovascul ar accidents and
deat h. T ¢évekdipaamntsfintanisedofy| eatng dyslipadaemin, bathierosckedostaianidy t o
dyslipi-_daem a, which neans abnornal |evels of l|ipoproteins in the blood
pl asma. dFﬁli’%tes-dysf unction is particularly evident in coronary disease,
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the regul ation of the equilibrium Between the netabolismof lipids in 30
terms of(ratié gf ¥ ¢cei D é¥ithrdvahaingstearo(aftearibe bhe 0b%§genvatéroremingfustase.
Accord! nw?ulnerable 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 meahs 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
triglycerices.

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 progr anﬂg,l}ﬂ:qﬁpai m
of 2 D Qgg %8?13 WD 03/011819 PCT/ EP02/ 07383 2 which is to fi nove
conmpound 4 b9 si mul taneously on |iphLbd metabolism and R{FUERNSH7383

met abolism Fibrates are well-known therapeutic agents with a nmechani sm
of action via the "Peroxisonme Proliferator Activated Receptors”. These
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descri b%@glmgg@ﬁfsﬁbdﬂymgl ycaenm ant agents in man and animals. It has
been reportéd that thiazolidinediones are powerful selective activators
of anot her i skibmtes efe RRARsmowRARyrapeeticaganstwith a méch#iiem of ddhiem via
1995, 270, 12953-12956). 10 The inventors have discovered a novel class
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whi ch the al kyl group is optionallfy substituted; - X trazolyl;

20 B r epdebsctivieactifragiisi cfnaldtiiersidbfirit of PEARSPIPATR - g Shipanftd? aCHR-BioRL
represents a hydrogen aton optionally substituted (Cl-Cl4)al ky1,;

opt i onal Clhrerswld$00 120 d295%3612956).aryl ; optional |y substituted heteroaryl;

(C6- Cls)arylfCl_— Cl4) al kyl in which_each of the aryl and/or alkyl

radi d@&l s ar e Lheinventors have discovered a novel class of compounds that are"power-
ful activators of the PPARa and PPARYy isoforms. On account of this activity,
these compour{ds have a considerable hypolipidaemiant and hypoglycaemiant
effect.

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

A represents carboxyl; (Cs-Cis)aryloxycarbonyl in which the aryl group is
optionally substituted; (Ci1-Cu)alkoxycarbonyl in which the alkyl group is
optionally substituted; -CO-NHOH; -tetrazolyl;

20 B represents an optionally substituted ethylene group ~CHx-CHy-;

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

25 heteroaryl and/or alkyl radicals are optionally substituted;

Z represents 5 or Se;

nis an integer equal to 0, 1 or 2;



optionally substituted; and hetexoaryl (Cl-Cl4)al kyl in which e?g@nggm}ghe
25 heter‘?@(}é) and/or aI kyl radicals are optionally substituted;
represen e; nis an integer eqyal to O, 1 or 2; \ROTOBPRAIBE9 3 2
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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, 1,3-
dimethylbutyl, 2-ethylbutyl, 1-methyl-1-ethylpropyl, heptyl, l-methylhexyl, 1-
propylbutyl, 4,4-dimethylpentyl, octyl, l-methylheptyl, Z2-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 polycydic 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, $ and N, optionally in
oxidised form (in the case of S and N).

Preferably, atleast one of the monocycles constituting the heterocycle com-
prises from 1 to 4 endocydclic 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.



phenant hryl . The heteroaryl groups are nonocyclic or polycycli@3 g {QUS
het erocyclic aromatic 25 groups conprising hetero atons generally chosen
from 0, VO MHINY optionally in oxidised form(in the ca®ETHEHPOZIBRY N) .
Preferably, at |east one of the nonocycles-constituting the heterocycle
com prises from1l to 4 endocyclic hetero atons and better still from1

to 3 hetero axammple3ds B &f eLAbber daﬁkgm ' i i
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pyrirnidine and pteridine. Preferred heteroaryls that nmay be nentioned
i ncl ude quiring, guinglyme, dsdquinbine otihielznd, yihthalizing, agdhydolirk) euindayice) ¢
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t he non%yﬁgbﬁﬁa@]?j[@ﬁamazaﬂperi -fused in pairs. It should be
under stood that the

The tricyclic heteroaryls in which each monocycle 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 heterocydlic and in which the
monocycles are ortho- or peri-fused in pairs. It should be understood that the
20 non-gromatic 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 5, optionally in oxidised form (in the case of S or N).

The carbocyclic aromatic monocycles of the heterocycle containing an

2
Ln

aromatic moiety are preferably phenyl nuclei.

The heterocyclic aromatic monocycles of the heterocycie containing an ary!
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-



20 non-aromatic nonocycles nmay be saturated or unsaturated andtghgtr {g@e
ar omat i Q\é /Roc]écl e is heterocyclic or non-heterocyclic. The heterocyclic
monocycl ?g%) 188nt ai n(s) one or nore erdocyclic hetero a®&HEPIHEIEFEr ably
1. to 4 and better still I to 3) chosen fromO, Nand S, optionally in
oxidised form(in the case of S or N. The carbocyclic aromatic

monocycl gamOf nibBE e, e HRsAGee rﬁ@fﬁlﬂilﬁie[‘gii%angﬁ tRIRABI KoL, SbiYefdAne,
pref erably phenyl nuclei. The heterocyclic aromatic nocycl €s”of the
het er ocy tfithiaxen toxiepineg onrzapipe nudeieTheateteprayichr athiainywi i aeyl frofety,

t hi ophene, pyrrole, pyrazole, imdazole, thiazole, isoxazole, R
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tricyclic. It should be understood that each of the saturated and/or
unsat ur aP8& nonocycles in the heterocycle containing an aryl noiety can
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nuclei of the formulae:

-0 = 00 = 0
e

15 in which M and T are independently chosen from O, S, SO,, N and C, it being

understood that each of the nuclei B1 to B12 includes at least one hetero atom

optionally in oxidised form, and R is chosen from O, S and N.
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from hal ogen atons; cyano; nitro; optionally hal ogenated (Cl-Cl4)al koxy
(and pref er ablWheni¥] TosroRethmesphts Npthismitrakkiy i prefgeaisiyedibstituted by a
(C1-C14) t hi oal koxgl, preferably (G -G oithi oal koxy; optionally 15
hal ogenatidiragen ptamevih alkpeehwi dydkutcatbqryl- C14) al kyl (especial |y
methyl or triflpor h ; (Cl:Cl14) al kyl car bonyl in which the al kyl
moi ety is opt il%ﬁ%rﬁgf}?hﬁ%é@ﬁwgfc I%%lﬂé{%jiﬁraw]c%%%ﬁﬁasitﬁe\ﬁ?ﬁfﬁwaf he aryl
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(C1-C14) al koxy; kyl car bonyl ami no in which the
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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 (Ci-Cig)alkoxy (and preferably trifluoromethoxy); option-
ally halogenated (Ci-Ciy)thioalkoxy, preferably (Ci-Ciojthioalkoxy; optionally

15 halogenated and preferably perhalogenated (Ci-Cis)alkyl (especially methyl or
trifluoromethyl); (Ci-Cig)alkylearbonyl in which the alkyl moiety is optionally
halogenated; (Cs-Cig)arylcarbonyl in which the aryl moiety is optionally substi-
tuted one or more times by halogen, optionally halogenated (Ci-Cig)alkyl and
optionally halogenated (Ci-Cig)alkoxy; (Ci-Cusjalkylearbonylamino in which the

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

25 (C1-Cyalkoxy such as trifluoromethoxy.

The term “halogen” especially means a chlorine, bromine, iodine or

fluorine atom.



20 al kyl noiety is optionally hal ogenated; (C6-Cls)aryl carbch§Danie in
whi ch t [?’F%Jrfi} 5le ety is optionally substltuted one or nore tines by

hal ogen, op ATy hal ogenated (Cl-Ch4)al kyl and opti orBSTEPE& #enat ed
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benzopyridi ne; “optional stituted be Zot hi azol e; “opti‘onal [y
substit uweﬂmﬁﬂkmhw (Cep:ts)ac)h@ky gr@uu;bss b taJ(@siC%;aml gloupo fichngd bytenyl),
substituted triazole; or the radical (;:)tlonally substi t ut ed.
itself optionally substituted by halogen, C1-C5)a1kyl (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:

0

which is optionally substituted.

20 Preferred substituents of these radicals representing R? are halogen atoms
or CN, CFs, (C1-Ce)alkyl, (C1-Cealkoxy or (Ce-Cislaryl groups such as phenyi,
itself optionally substituted by halogen, (C1-Ce)alkyl, (C1-Cs)alkoxy, CF; 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 nrepresents 0, 1 or 2.
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2-

bswyghasd ) butyric

195 (4 22?2&3@”&&#%@/%”@?%%&%#?@ e

et hyl phegé/dsul phanyl ) - 2- (4- met hoxyphenoxy) butyric acid

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

2-(4-cyanophenoxy)-4-(2,5-dimethylphenylsulphanyljbut

yric 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-methoxyphenoxyjbutyric acid

20 . 2-(4-fluorophenoxy)-4-o-tolylsulphanylbutyric acid

acid

4-(2 4-dimethylphenylsulphanyl)-2-(4-trifluoromethylphenoxy)butyric

4-(2,5- dlmethylphenylsulphanyl) -2-(4-trifluoromethylphenoxy)outyric

acid

25 4—m—tolylsulphanyl—z-(4-triﬂuor0metﬁylphenoxyjbutyric

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-triflucromethylphenoxy)butyric acid

30 4-phenylsulphanyl-2-(4-trifluoromethylphenoxy)butyric

acid.



0 4-fl uorophencxy) - 4- o-t ol yl sul phanyl butyric acid 29 DEC 2005

- (

dhﬂ?@ﬂ%} Henylsulphanyl) 2-(4-trifluoronethyl phenoxy)butyric acid
di e ﬁy enyl sul phanyl) - 2- (4-t ki f1 uor onet hyl phenoRGTER2/47383 aci d
tonIsuIphanyl-2-(4-trif|uoronethylphenoxy)butyric acid

hl or ophenyl sul phanyl ) - 2- (4- trifIuoronethylphenoxy)butyric acid

|y ﬁwh&ﬁ deC acid

0- F%ﬁ?ﬁgﬁ?%kgﬁﬁﬁﬁ%éaZﬁ%ﬁﬁgﬁuo onet %Fqﬁénoxy§£utyrlc aci d

o-tol yl sul phanyl - 2- (4-trifl uoromnet hyl phenoxy buFﬁélc acid 30
henyl sul phanyl - 2- (4- éuoronethylphenoxy)but id. 2 9 DEC 2005
WO 03/011819 9 It shoul #inderstood that the ¢ s of the
formul ae: OORa ~ P OCH3 in which ® representBhS or Se; and

5 Ra is chosen from & hal ogen &F6m and a net hyI group; and Rb represents
073233 XPh are excluded from e s bj ect of the present
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met hyl , PCT/EP.
i nvention sing€ t hy aye al ready been descr as internedi ate
conmpounds, in m Bull. 32 ) 4779-¢ g5 (1984) and/or J. Og.
Chem 1983, 48, 0> -32 10 When the conpoundjof the formula I
conprises an aC|d function, and for OCH,

in which
X represents 5 or Se; and
5 Ra is chosen from a halogen atom and a methyl group; and
Ry represents methyl,
are excluded fr“orn 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. Chern. 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 baseé, mention may be made
of the salts formed with metals, and especially alkali metals, alkaline-earth metals

15 and transition metals (such as sodiumn, potassium, calcitm, magnesium or
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.



exanpl e a carboxylic function, this conmpound can forma salt \Qig@Efa'lBl]E

m neral g 0396'19?1@ c base. As exanples of salts with organic or m neral
bases, nerﬂl on'may be made of the saltg fornmed with net aPST/ERAL07383
especially alkali metals, alkaline-earth netals 15 and transition netals
(such as sodium potassium calcium magnesiumor alumniun), or with

bases such as I?E{Tmé}}tﬂfn SBEOR s Ege k4 2Y o 3m A‘eﬁﬁta(bﬁgc%ggﬁ?tri%} &

di et hyl am ne, [ arnine, piperidine, piperazine or norp

Wi th basitysailisation ofl she e6mpiolinds 8 he €srmi ST sash BE the SANESbQIndd Wit
am no al cohols (such as 3-am nobutanol and 2-am noethanol). 20 \Wen the
conpound cbhiral amiMes: mul a | conprises a basic function, and for exanple a
nitrogen ato this compound can forma salt with an organic or mneral
aci d. The sal teeweNEPGanise eRVars feasterraisnmearse of fihe exmppungds tafethe
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crystall hﬁytdr@@fqﬁefago@g{g)pwmgse@]‘ the formula |, such as the salts
obtained with chiral am nes. The invention al so covers the stereoi soners

of the compounds of the 5 formula I, and al so m xtures of stereoisoners
in all proportions. The conpounds of the fornula | may be readily
prepared by cd’Rreparasian ohHye eprapetngds©fitbe fomnmda prinovkichsA rapresents

Preparat i t conpounds. of .the formula | in which A represents 10
cooH Bnd pﬁ%@?ﬁ@%‘?ﬂ%ﬁw@%f he conpounds of the formula | in
which A= CO0H, Z=Sand n = 0 may especially be obtained by reacting a
conpound of the fornula II:

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 1I:

o

1
oa&—OR I

B

15 in which B and R! are as defined in Claim 1, with a thiol of the formula II:
*-SH I
in which R?is 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, amunonia,
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-



ORlii 15 in which B and RI are as defined in daiml1l, vvithath'h(r%@fuﬂshe
formula I11: R--SHIII in which R2 is as defined above for fo q zI

in the pyassned:#f a base. The bases that may be used ar ani r
m ner al IOwbases Sll,ICh as, for exanple, a hydroxide (such asePa /%lg%%lsgm or

al kali metal hydroxide), a 20 carbonate (such as an alkali netal or

al kaline-earth netal carbonate), an alkali netal al koxide, an organic
hydri de Gsidb, adiredtkglformetdtehyidihdgs)-2-pyrralikildne net ahegilirdehylphos-
alkali netal fluoride, amonium fluoride, ammonia, triethylam ne,
tributyl @hondanpge, aikdogenaeddiydroramemo(sush. aPreftbylee flassdet talored | |

oar bonat S0y FHORR ARG cidaar hater 1 BrRinabe Midipltaberae).
tert-but oxi.de, .The ion s .preferably.carried out in.a polar aprotic
sol vent , %g &crﬁ'lngslrheaO{tﬁ‘l%% F@X ef‘fsolﬁ LV pé%gggg%.d%ﬁwqxqageggsly, e feaction 1

i sobutsyr ORkEHe8)in BMARTESHhsisde. as form 2 9 DEC 2005 WO 03/011819 11
PCT/ EPOZ?(%7383 arﬁlde, %ﬁ%y or mam de, N nethyl-2-pyrrolidinone or

hexyl met hyl ph@he rehotiyh asirgerattrdabitigpe akebyhy Heasah BRILES Ue thasrt as a
met hyl ene fluoride, chloro- form carbon tefrachloride, dichloroethane,

chl or obefuetioroof tiiedidsensbdniterse)ventahosenmand vhe redctiviriysef helcvsmpairids any
proportions. Advantageously, the reaction is 5 performed in
di net hyl| P&85#8% de. The reaction tenperature will be set by a person

killed in the,art funct i f th d | vent__chose;

and the react UREY BF PheosuRedm b SUe R aniE e R drvbit e Aars

et b . . . ,

a1 B SUCR aevenaliol HRvRBRE SaUR B Rl A R RS R R

the tenperatides the taghprritase W abyaiicabaiipeshabebiRenb8Avandsd 20e 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
hows is usually sufficient.

15
B) Preparation of the compounds of the formula I in which A represents

-COOH and Z represents Sewithn =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:
2~ Se~5e-R2 v
in which R? 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:

@]
°<>‘OR1 ;

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

25



and better still between 90 and 130C. A reaction tinme of 30 n} QWEEeiko 5
hour s farwq,gpr‘gg)flerﬁbly of 1 hour to 3 hours is usually sufficient. 15 B)
Pr epar at e conmpounds of the forgula | in which A PEPERRNTESS
-COOH and Z represents Se with n = 0 The conpounds of the formula I in
which A= CO0OH, Z = Se and n = 0 20 nmay be prepared by reacting a

sel eni um compgypgk gfstld ftll%é \;'fin‘é%ﬁs s ﬁb@ﬁéécﬁﬁi&sﬂé&%lﬁ %s%ﬁs fr2 @S

defi ned above for fornulfa ah de such as fa e or

al um nohyblove Erefeatddnvedribiys tlesotilobe afed A 1SN IhbRY b@@@ﬁﬂ%’i@es W
conpound of the formula Il: 25 in which B and Rl are as defined above for

fornul a odiznebprdizbdde. WD 03/ 011819 12 PCT/ EP02/ 07383 In the first step,
t he bases thaé y be used are es ecLaIIy t hose_as defined above.
Preferred hyd ?@g’s‘}f% aat may)| efﬁ?e‘ﬁcwg]éfd aruses| ingluderany PREorpItcdwivenich
as sodi um borohydrikde. Sol vents that especi al |y be i.ncl.ude an
ol ar “npretrerebtbapove ot B Re i ER/ASREE Frad iogetioh it trohudl ™
Dafre'? E)e/ I ? EFE rgx;fﬁ)nl 3e I's 'fP %%%*éﬁ?@ﬁﬁ‘&%? %gg{we%lgﬁgéﬁ){/g%%%}@érr%pr?fglfretd hi s

step. A pcgrtmm;tglbj lled in the art will advantageously set the tenperature
for this step between 80 and 150C and preferably between 90 and 130C, as
a function of A gersohekilkskinaime arhevil aldventageelslytsed thilserapkyatutenfor this
reaction tine is between 30 m nutes and 6 hours, for exanple between 1
hour andst@pHwiween 80 and 150°C and preferably between 90 and 130°C, as a function of
10 the base and the solvent selected.
Usually, 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 II 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.

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

lin whichn=0:
2
A\C/B\Z/R
R1__(5 Ia



The second step, which conprises the reaction of the |actone of7 & BE 2005
formula || with the conpound obtained in the preceding step, is
advant’aggglpéf‘l}/lsulS performed in a polapsaprotic solvent pPET/EP&EMT§BIChosen
from a hal ogenat ed hydrocarbon, an amde or a nitrite such as those
defined above. More particu- larly, this reaction will be performed in

di met hyl f I Nj I R tAi | 59, ' t
80 and’ 150C 12 'parti UMt 1y o B, *§ATEr JBok€TRE Bkl T oA 2EEn

bet ween &?r%dﬂﬁ@%r@@ﬂuﬁth 28uiltaBle dxlibipwaddne. i sol ation of sufficient
anounts of the expected product of the fornula |I. C Preparation of the

conmpounds of Ahwrigpthelaxitising egents Fhateprags bat ssedSemeta-thlmndperbeszoicher
than 0. 25 The conpounds of the formula | in which n is non-zero nay be
obt ai nedacify the ACERARAR/ 6x%Pdi Bigragregnesitm : diopide, sedites phdaiorgate
conpound of,the formul.a, lin whichn=0: A% .C.,B =Z', R1 ~laz2 9 DEC
205 D0 ST BIRERLY S PEhHES S AR e Ao R PRRB e S
defi ned I d I VA o) | . i | e

oxi i 51 ngCaBaRY SRS Re SRRl A BRI ERRE A gt i R RS

met a- chl graper Beh£oic aeiddimideB apetic acid/ Cr03 m xture, nmagnesi um

di oxi de, sodiumdichromate 5 conblined with sul phuric acid, selenium

di oxi de, sodiTle byjbiticontdaetion is preferabdxipdeforaedeBpesbhldny cheseeheat ed. A
preferred oxidising agent that wll be used is mchloroperbenzoic acid

( m CPBA) haltgendrild &yidsecarbent (owhi gs pmethaylabey cplerids, nellokafoams otarban

OB ol Jhisoetmtne, ‘Hibibanbane o' 2 Gcnlbrobenzens), a Tower
alcohol chosen from C:-Cy alkanols and more particularly methanol or ethanol, or
a mixture of these solvents.

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



o tetrachl oride, dichloroethane, chlorobenzene or a dichl orobérﬁlz%ﬁ{ew[)5 a
| ower ‘.alﬁ,ﬁtbg}m&ti@sen fromC -C4 al kanols and nore particularly nmethanol
or ethanol’, "or""a m xture of these solygnts. Wen the oxiBCHERG/EgEsent
chosen is mCPBA, the process is preferably performed in a m xture of
et hanol and dichloronmethane. 15 It is possible to control the degree of
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oxi di sing agent used. In‘order to ‘prepare conpounds of

whi ch n acdholtdterrytaltphol) despfectibelyf.ormula 1a will be placed in contact
w th not nore than about one equival ent of m CPBA (preferably between
0.9 and 1.1 efjcdordimgits)one2prefetraderdbodineny e dre inveaptnnds iobntdutive

formul a in which n =2 wuse wll be made of at |east about 2
equi val févﬁv%ptﬂm.cagbf@‘}’i & o, thesfoavdatlaigeslncly Aer (SPQE that is

¥R
et ot e CARah trRetod AR 6T BeAD! AN st P eparat | on of
1 kyl oxyoar hom astvatdl Beedvaive) of W AUBRETRAE io by oREHAIHDEa |
of the TormUIe | Cin i ch A T e ecoits 2 b b SRR R i anTE Byt
Cort copondi ng ALKyl 5l ConOl . or aryl alconol . espectivel y. Accor ding to
gg;rgf&? Q(rjlrggl?rg}fﬂ%@id n%ﬁiva@ifng lgéomm)e/that onayi be imeatpioaedi i u@l@rdhﬂ@ﬁﬂ%% of
A e Sl B o et AP et
derivat iaYc?dc%Iy Lhe S3:R Oﬁ@“:x'cﬁla?ﬁr' givi'a%5trlg>e<y,c PCL-83 pa?ﬂg:nic%%arbonyloxy such as
CoHs0-CO-0O-, and dialkyl- or dicycloalkyl-O-ureide.
When K = OH, the reaction of the compound of the formula I in which A =
-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-3soxazolidinyl)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 ammeonium 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, friethylamine, tributylamine, pyridine or N-methylmorpholine.
Another suitable base that may be used is a base supported on resin,
Resinsof this type are commercially available. .
Examples that may be mentioned include N,N-(diisopropyljaminomethyl-
polystyrene and morpholinomethylpolystyrene resins.

30 The reaction is preferably performed in a solvent.



conpound of the formula | in which A =-COKin which Kis an acgigyating
group fw &snﬁ sggr boxylic acid function. Preferred activating groups that
may be mert PoREa%i ncl ude chlorine, 10 f@roni ne, azide, inPAREBIZQTSS3
p- ni trophenoxy, 1-benzotriazole, N O succinimde, acyloxy and nore
particul arly pival oyl oxy, (Cl-C4 al koxy)carbonyl oxy such as C2H50- CO 0-,

and dial kyl - o gHEHE kAR KMe B GirdServ ¥Ry én Oth F GCHLLRoR f&ihe
conpound of the formila 1’ in which A rymdv%ﬁqjﬁleg gﬁﬁféﬁ%cagﬁ%ﬁé’ (gér’lh
aryl al colyeiding.espectively, is preferably 15 perfornmed in the presence

of a coupling agent such as a carbodiinde, optionally in the presence of
an acti vati ngAsgemargachitds adyeantagebes totseleat al poler aphgde salvent dnd fode
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m neral or organi c base exanpl e, a hydroxide (such as an
ammoni um or al kali netal hydroxide), a carbonate (such as an al kali netal
or alkaline-earth netal carbonate), an alkali netal al koxide, an al kali
met al ami de, EX5 abrepamtioty ioft thd avinpmunds ft Yharformailapl rindwidchr A

N- et hyl nor phol | ne %x_téﬁr sui tabl e base that nmay be used is a base
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case, foregasmseCOOH bpytid &ititg of hydroxylamine, this reaction being 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 fwo 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 ex‘ample 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

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

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



As a variant, it is advantageous to select a polar aprotic sol \@nfﬁEE ﬁﬁ'jd
for exanple a hal ogenated hydrocarbon such as nethyl ene chlori-de

chl or of oy 93471459 bon tetrachloride, dichloroethane, chlorobenzene or a
di chl or obenzene,  di chl oroet hane being particul arly pref ePFEFPIIT383
Preparation of the conmpounds of the formula I in which A represents
-CONH CH 10 The conpounds of the fornmula | in which A represents CONH OH
may be obt ai fied frsostephtecmrresppodiiggmidepbiiedorafult X i preparad! in
which A represents -COCH by the action of hydroxyiam ne, thi's reaction
being performed in @ manner that is known per se, using known techniques
of organic chem str.y.' According to one particularly preferred enbodi nent
of the invention, thi 15 reaction_ is performed in two steps. In a first

step, the funcialdm=aCs |s ac#f¥ated. To do thi s, any activated
carboxylic acid derlva\l e prepared (fjgrnmula | in which A= -COK)
descri bed above |n step ferably, the activated derivative is an
acid chlori de, agbodl m de‘ or a 20 m xed anhydride. In a second step,
t he said actlvated &]s reacted with hydroxylanine in the

presence of a base, for exarrpl d'one of the bases defined in step D
above. Advant ageously, the base is triethylam ne or N nethyl norpholine.
This step is froahéhatdrporeplit acidest tha ferrpaladb Bdéwti ¢ sol vent such as a
25 hal ogenat ed hydrocarbon (and especi ally dichl oronet hane), an ether
(and especially tetrahydrofuran) or an am de (and especially

di met hyl formam de). F) Preparation of ,.the conpounds of the formula | in
which A representsQetrazolyl The conpounds of the formula | in which A
represents tetrazol are 30 readily prepared fromthe corresponding
conpounds of the forhula I in whi represents -COOH by carrying out a
t wo- st ep procede— DE/QO/ACDIE 3/011819

__..J>

5
in which R1, B, Z, n and R?are 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 of a Dowex 50W x 8 resin;
10 b- of ethyl chloroformate and ammonia;

" c- of SO2(INHz): 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 atkali
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
acetonifrile 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.



16 PCT/ EP02107383 In a first step, the correspondi ng am de oigtnn@ Zp%lr mul a

I Xis prepared: 0 11 2N Q ",B\ 2 1X | I R O ECln fromthe carboxyllc
acid of WPessstula |b below 0 Il CZ R 10n Ib 5 in RGTEREB 2z n
and R2 are as defined above for fornmula I. The conversion of conpound |b

into an am de may be perforned in any nmanner, and for exanple by the
action: a- of AETRRioRes B L RFRQNAIMN the presence of a Dowex 50Wx 8
resin; 10 b- of ethyl chloroformate and ammonia; c- of SO02(NH2)2 in
pyridine; or d- of thionyl ghloride and ammoni um hydroxide in

1, 4-di oxane. 1n a second stjep, the amde of the formula I X is reacted
with an al kali 15 netal gz‘%e_g(()sqch as sodium azide), in the presence of
tetrachl orosil ane. This e rmed, for exanple, in anitrile as
solvent, such as acetonitrBle or |sobutyr onitrile, preferably

acetonitrile. To establish the operating conditions, a person skilled in

the art may ref&fhich® hiE Bt 4di &5ddndd » ﬁ‘s;ére %}( @gﬁuigg;ga%e%b%amﬁh B -

publ i shed in Tetrahedron 20 Letters,
reacting a corresponding o-halolactone of the formula V:

O\B)g—Hal v

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
VIL:

0O

o\)>—0H Vil

15 on the appropriate halide of the formula VIII:
Rt-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 II are those generally defined above.
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[1: ORL Il in which B and RI are as defined above for fornula may be
obt ai ned¥By3/01i8#ct i ng a correspondi ng a-hal ol actone of t ha-fPpAha;V: 5
in which Hal represents a hal ogen at omipreferably chosen from chlorine,
brom ne and i odine (brom ne being nore particularly preferred), with the
appropriate al cohol of the formula VI: R' -OHVI to in the presence of
an organi ¢ orinfthaerae obfke firftsvaaiand(reastioniaf V sviglo 35),bik és prefayad tesisse
the interne i?te C unds of the fornula Il by the action of the
corres poﬁ‘?ﬂ?ﬁ‘d'lﬁﬁv& G aRelumy CRThenale) or an pliadi metalipdkoxide

appr opr B@&&Qﬂ&%@ﬁ%g{ﬁ%@o%sﬁgﬁ% VIII: R7 - Hal VIIl in which fornul ae

R1 and are as al and Hal is a halogen atom

preferably chasgp d4s@ rtgfc@ﬂeogécaﬁd tba{rﬁmt,”g 1436 &2 iear %‘il?a[ﬂ grgetaehg@rﬁef e
d), I'n e pr

particularly preferre this reaction belng perforne sence of

an 29 oarghedpechillysodénal hpadde isiharthasady khaibleny be used in the
preparation of conmpounds of the ormula 'R are those generally defined

above. 2 9 BHB200S VWD Gie19 arel exprcEMy2f@73488ton temperature and the
solvent, depend especially on the type of base used. ‘

In the first variant (reaction of V with VI), the process is preferably
performed:

10 - either in a ketone (such as acetone), in the presence of an alkali metal
carbonate such as caesium carbonate, at a temperature of between 40 and 100°C
and better still between 50 and 70°C;

- or in a lower alcohol (such as a C1-Cy alkanol of the type such as ethanotl)
in the presence of the corresponding alkali metal alkoxide, at a terﬁperéhne 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
advantagecusly dimethylformamide, at a temperature ranging between -3 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 c to the group A:

2
A\é/B\Z/R

Ib
RL-0 [<|3]n

*denoting the position of the asymmetric centre,



In the case of the first variant (reaction of Vwth VI), it IQD§£QWered
to use an alkali metal carbonate (such as caesium carbonate) or an

al kal i mBEPHOLMBxi de (such as sodi um g hoxi de) as base.PYHERROBise of
t he second variant, a base such as an alkali netal hydride 5 and
especially sodiumhydride is particularly suitable. The operating
conditions, and especially the reaction tenperature and the solvent,
depend especially on the type of base used. In the first variant
(reaction of \Vmaytie \pr)?paltda’g fromo cthe scdrsespoetieng Engntipendrir fedondsOof the
either in a ketgne (such as acetone), in the presence of an al kali netal
carbonate&§ﬁﬁﬁaﬁg caesi um carbonate, at a tenperature of between 40 and
100C and better still between 50 and 70C, - or in a |lower alcohol (such
as a O -C4 al kanol of the tybe such as ethanol) in the presence of the
correspondi ng al kali netal koxi de,,at a tenperature of 15 between 40
and 120C, for exanple be 8 100C and nore particularly between
60 and 80C. In the secon nt,” preferred conditions are the use of an
al kali metal hydride such a sodi um hydri de, the choice of an am de as
sol vent and advantageously di nethyl formam de, at a tenperature ranging

betweep -5 an ~ i : ref erred. e di ment_of. the.

i nvent ?on, thcelng‘gglﬁccshep%ggéﬂeigg%fet%h%?%e@g-ﬁgﬂsg&bf’g?ﬁ%ﬁ@nﬁtcopg\ﬁ“&on

t enper at WsetheRh¥RPBNntih @ BskbER0R) ?’h%: i on
medi um of the hali genof %ahe for rrufloé-tH{L/l?JIi Ikp%ﬁ‘ég’&}ﬁgg‘:r t o?@%@%‘%ﬂr{t@gﬁé

t enper at uwifeegetiwi ad Hyscetbedethmennl®). and 45C, for exanple at room
tenperature, for the tine required for the reaction. 25 The enantioners
of the conpourfdse ofethhd foomraparing thavptical ymirative compouretsréfcthedobomla t o

t he group A ,B,Z,,R2 R Luln '"denting the position of the asymetric
centre, gﬂ@%ﬁ%@

10 The alcohol of the formula VI, RiOH, is reacted with an optically active
o-hydroxylactone of the formula VIia:

0

O)l}OH Vila
N

in which B is as defined above for formula I in the presence of diethyl
azodicarboxylate and triphenylphosphine. .
5 “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, dimethox'yéthane 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 stereochemisiry at the
endocyclic asymmetric carbon, bearing the -OH group, the a-hydroxylactone of
the formula VIla, which is of opposite configuration relative to the configuration
of the corresponding carbon in formula I, will be selected.
Schematically:
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enantlomgbl mkggiones of the formula Il: 5 in which the carbon | abelled
with the as erl has the same configungtion as the corrsBBRENE3car bon
in formula Ib above, by carrying out the sane type of reaction as

descri bed above in A). One nethod for preparing the optically active
conpounds of the formula Il is as follows: 10 The al cohol of the formul a
VI, RIOH, is rea [ a- hydr oxyl act one of the
formula VIla: . OH above for forrmula I in the
presence of di ﬁaylphosphine. 15 ldeal ly,
the reaction i \Qgr led out in a polar\bB sol vent such as an ether
of the type such Bs diethyl ether, diisOpropyl ether, tetrahydrofuran,

di oxane, di nmet hoxyet hane or diethylene glycol dinmethyl ether. As a

vari ant, a hal ogenated hydrocarbon such.as nethyl ene chl ori de,
chloroforn1 carbgyn tetrachloride, dichlgroethane, chlorobenzene or a

di chl or obenzene y be used. 20 Since t action takes place with

i nversi on of st ghem stry at the heeasymetric carbon,

in which Bis as
i car boxyl at & nd

bearing the - gr oyp—diHe —a~hy®tr oxyl aé\o the formula VIIa, whi ch
I s of opposite\eqlg |gurat|on relative toB he configuration of the
correspondi ng carBon in fornmula I, will be selected. Schematically: 2 9
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The invention also relates to pharmaceutical compositions comprising a
pharmaceutically effective amount of a compound of the formula (I) as defined
5 abovein combiﬁation with one or more pharmaceutically acceptable vehicles.
These compositions may be administered orally in the form of tablets, 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 di‘y
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

1S suitable preservatives, absorption promoters to enhance bioavailability,
hydrofluorocarbors, 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



The invention also relates to pharmaceutical conpositions conpri2$ BEC 2005

phar nacqgélo ik ef fective amount of a compound of the fﬁlquzéﬂ%w%)ssas

defi ned ove in conbination with ongi or nore phar mace
accept abl e vehicles. These conpositions my be adm nistered orally in
the formof tablets, gel <capsules or granules with i medi ate rel ease or

sust ai negagLhagse, odlavif,AtRUHS| Ynydddx ;yb?oﬁ)ﬂfzéﬂ]l@lﬁsém h)ﬂﬂ (b SylsQdthyl-on,
transderna?ly in the formof an adhes transdermal”’ devi or | otal |y

in the folmak, aakdhot Mratepldeatrmrargfelpecﬁﬁ ‘Hxanptlas m?fchnhmmlts include
conpositions of the present inventjon y al so be _adm nistered by nasal
aer osol BASNaHUTesEarRte ki grltatayisse %YCQL ﬁbﬁ@l rhddrardangd plangailse i he

accor i PG ERRRERAS BEIORBRATIFY 6 Hred 5t TORAIEAReEt (aPpLes of
for mul atf ap @Ngh IR D L APALES) B8RO ULLADSA A BAEAS o-B QY igabenzy!

al cohol ‘or e pres |Ves sorptlon pr
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sol ubi I'i zi ng or dlsper3|ng agents olid conp03|t on for ora

adm ni stimatibersuitabbr epeted dvitly sagali, ggldtin ¢ihihediitd. ve principle a filler

and, where appropriate, a binder, a d| sintegrating agent, a lubricant, a
col orant or mlxa}e@tﬂbi@rﬁ@mmnta@mg sye gbergiovga hé the >gra$@t|mvcmonze

formof a tablet, coated t ranuyl e, powder or a capsul e
Exanpl es2EVerPANEPLE i PreRpge a&ﬁ@éﬁ an’G?Bn%Eearbd’h e saig) cripReund
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hydr oxy pfoggy Fsreidtydvereris| ylibagtaneahs iod Melafadcalard @Xbdtion, andopdiali @ a
Exanpl es of lubricants include nmagnesium stearate, ‘talc, polyethylene

gl ycol , stahdard prodebnibersdapprapriace | the if] hetabkmﬂomxmnbtamgd e yarg/freéza-hose
permtted for used in medi canents. Exanples of 5 flavour enhancers
i ncl ude ¢EedaypokRAardPIICeth herb form aromatic powder,

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.

[ S
(%]

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 preveniing or treating dyslipidaemia, atherosclerosis
and diabetes.

In the above description of pharmaceutical compositions containing a

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



mnt in oil form borneol and ci nnanon powder. Cbviously, the éagjlkﬁtmﬁf‘r
granul e W bﬁpsuitably coated with sugar, gelatin or the |ike.

i nj ect abl'e ¥ Lont ai ni ng the conpound, of the present i nRENEPGN73ES
active principle is prepared, where appropriate, by mixing the said
conpound to wth a pHregulator, a buffer agent, a suspension agent, a

sol ubi |1 ser . aasl @il oren 130k E:AReNL @ndlnt ABHASCLY LAG. 3SR

and by converting the mxt ure int 0 a or I ntravenous, ‘subcutaneous
or i ntr agesCwitarrespeectol aid phaemadbigcal Qoshp dEl ATk Ekﬁ@scéﬁﬁlog)é@?'tﬁese
appropriate, the injectable form obtained my be freeze- dried by a .

st andar cexprossiens atbirirndpd do robars pspeiding ho agpatient ivcheeld of treatment a

met hyl cel | ul ose, po] ysorbate 80, _hydroxyethylcellul ose, acacia, powdered
gum t r agelamRaceuscal GRTPRsHINTy Of tBehpTesent inedicm bypanyeahthey reuted of
sorbitan nal aur.ate. Exanpl es, of sol uhiljsers_ include, castor oil
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nmet hyl  p- hydxoxybenzoate, ethyl p-hydroxybenzoate, Sorbic acid, phenyl

[sic], cmedelaticdandichicdvatoasof .PRARThanidnPERRPNisbforahs dndiszielc ipadient.
towards the use of an active principle chosen froma conpound of the
for mul a 4tgordinglyf ithexe sobvadudédrwithin fhrepeop iodribef presenbdieentint any
oo B B e o SRS 0 e
Cont o 28R A 0 SO 4 Sl L £3 icec o
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these exRhasedens faf@s otk gadetredm@atpira. ding to a patient in need of
Lreatment @ 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 PPARy 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
ug/kg and about 50.0 mg/kg of body weight per day, preferably between about
50 ug/kg and about 5.0 mg/kg of body weight per day, more preferably
25 between 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



pharmaceutical conposition of the present invention by any of the routes
of 5 administration herein described, wherein the active i ngredip@@EEéﬂUEﬁ
prefer,re‘qoogfaqgwnd or a prodrug, derivative, or netabolite thereof which
is useful in treating a disease, disorger, or condition HedFEROFBy or
associated with nodul ation of activation of PPARa and PPARy isoforns in
said patient. Accordingly, there is included within the scope of the
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est abl i shed procedures ar'e available fior preparing su rodrug fornms of
the prefmg/ég cobpdyndsichtiper daypgadandsypaderale etwebe ompands/ke
effective for treating or 15 preventing, a disease, disorder, or

condi t i oindrabPal @85 Byg Otg akbedy weightparrdaynefdhkactve ingresentvat i on of
PPARa_ and PPARy. i sofornms, wll depend on a _ variety of factors, such as
the nature of “BR& é%l?lie\?%li‘tépyetb@f%i‘f@ggﬁs tHelpdis and HoRekggBaorder the

bhar maceleEare 3iabEe Bt ohlf B8 Y bR BubhEBe Sed ataBRE ok o
the 20 &ieahd RYs ﬁe‘v%iisaélf-thg%ng%ﬁiﬂﬁa@of f@@ﬁfﬁa&%ﬂ@éﬁgﬁwé&{ Bdg ofal
e.g., a tablet or Tapsule, suit e dosage l[evels of the conpounds of

formul a 10.9Jel arke 506 0WesTnOAPALS por &a%,gﬁi@eﬁﬁgf BEAMEerPEbEuDA.BG F0D. (e
wei ght per day, preferably between about 5.0 ~tg/kg and about 5.0 ng/ kg

of body aved §0.0 —@0.0ﬂﬁ%pemieqr, prekerrebdr¥bBShdrateernaiboai 100.01-0L000.0j tgdkg and
about 1.0 ng/ kg of body weight per day, and nost preferably between
abouti0 2010 t 30§ mg@eatsiag a0d mosrgekferalhlyduwdweeariabport 20040 -PAP0 Oy ded
active ingredient. Wiere the dosage formis topically admnistered to the
br onchi &g 3-Pungd:0 &g per WW&%EO@CW%%(@?‘%Mh‘%ﬂ@PUémgnébEﬂeif%fé?@
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the active ingredient per day for a given patient. The number of times per day
that a dose is administered will depend upon such pharmacological and

15 pharmacokinetic factors as the half-life of the active .ingredient, 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 inn vitro and in
vive 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-Gald or PPARy-Gal4d and with a
"reporter” plasmid whick 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



PCT/ EP02107383 body wei ght per day, preferably between about 0.5 .tg/kg
and about 0.5 ng/kg of body weight per day, nore preferably bety@@ﬁﬁl%&
about 1. Lkg_and about 0.1 ng/kg of body wei ght per day, and nost

preferaﬁ??gﬁﬁﬁﬁgkn about 2.0 fig/kg and about 0.05 ng/kdXBWE%B@%ﬂﬁeight
per day of the active ingredient. 5 Using representative body wei ghts of
10 kg and 100 kg in order to illustrate the range of daily oral dosages
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anmounts of the active Lngredient per day for a_given patient. The nunber
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the invention | éading to a hypolipidaem ant and hypogi ycaem ant efféct
was denopsddiadted in vitro and in vivo by carrying out the follow ng
tests. The measurement of the PPAR activation was performed according to
a tdéhni que BESERY B¥deximplenfaerompaind ofdosmple B af a wwsntration of

e
i T or aS R GELETRRRG A Y ERPios e i, mEEEAR, OF 4% Hhlg
cspenseyghionea i Fraresl 6, A narlat s e ek ooy ol piggron
(pGh- t k- p&isBly akdstfwel Bxilegass@ite 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 Examp-le 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 meastred:
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 Kit).

The results obtained are collated in the following table. The measurements

given represent mean values + standard error.
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protein (BR 14 or PPARy-Gald). After incubating for_ 4 hours, whole
cul ture medrume(containing 10% foetal oalf serun) is addeREWBPO2{ORS3ve] | s.
After 24 hours, the nediumis renoved and replaced with whole nedium
containing the test products (50 pMfinal). The products are left in 5
contact with the cells for 18 hours. The cells are then |lysed and the
luciferase__activity is nmeasured using a lum noneter. A PPAR activation
factor ¢an then be caljcul at Ednbawimeans of H;&mp}@ts' vat [i%gRragfatbhgelative
expression of the reporfter gene induced by the product (relative to the
control jcel I S that have not recei ved any product). 1 Bytondne cohtrekanpl e,
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group si q_‘{;lfponprlses Seve ATt for Ih-days,
retro-orglljjtx*a sanples dre t gen a?ﬂer g ml A% Etjgnaest hesi a é’f;gnd fasting
for 4 hours. The follow ng paraneters were neasured: G ycaem a assay
(glucose oxidase) and assay of the lipid paraneters on the sera at D15
( COBAS) : ‘Votvarggymentmgesof\taﬂaaiorcmtﬁﬁ@m@bl (CHOL), the 1-DL chol esterol
(HDL-C) and the free fatty acids (FFA) (BioMerieux and Waco Chem cal s
assay 2BlanntWhitney Feséul t s obtained are collated in the follow ng table.

The measyre
5 %ed’st vs control
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These results demonstrate the antidiabetic and hypolipidaemiant activity
of the compounds of the invention on friglycerides 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
a-Bromobutyrolactone (124 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 mi). 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
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25 PCT/ EP02/ 07383 Control Exanpl e 5% variation relative to the cpgtitdlih

G ycaemwoighBiaside 7.011.1 3.3-59* Triglycerides nmMlL. 3 -47*
D o 05 500 636 CHOL VB 695 0. 25 4 0. 947+ RiGAEEN0lsES

mvD. 70. 10. 40. 0- 38* % var: percentage of variation versus control.

Mann- Whit ney Test: 5 p<0.05 vs control These results denonstrate the

ant i di abiet évapndtedy pGhepoilperasidue iacpiwifiey beof flable clompostndsapsty t(hg2

i nvention on triglycerides and free fatty acids. The marked increase in

t he | evaitQsicHimptenel togise she ypected preding in dhe bamm of an®@ikRdugB75e). not ed.
The exa I L lustr I hyentj I n nen-limtin nner .
"1 the 5t ik (o Bttt 2 EE onices @B any 4onitomvads (Tney, 45

fol |l ow e '@LI: en used: s for singlet, d for doublet, t
for tri B?Iéﬁ?’q{:]_y 8559q5hu§r¥f’é-®e o for octet and mfor conplex multiplet.
The chem cal shifts 5 are expressed in ppm mp. represents the nelting
poi nt. Preparation 1: 3-(4-fluorophenoxy)di hydrofuran-2-one

a- Bronobut yr drrepheation 223-44-hrofophenert)dihgdesiiganizoone m xture of 20
4-fluorophenol (5.6 g, 0.05 nol) and caesi um carbonate (17.9 ? 0. 055
nol ) i n Scabierroe €100l is addesd itepiades ho aedhchor icontadfingk ethahol (1 JoTheur s.
After cooling to roamtenperature, the r a&ctionis&ietered t,rsrouha
bed of GEMREIAGHE g £P30Rre meClmEES sigdised at 70°C (exothermic) before

adding a solution of 4-bromophenol (173 g, 1 mol) in ethanol (150 mi). After
10 cooling to room temperature, a-bromo-y-butyrolactone (83 ml, 1 mol}) is added
slowly. The reaction mecium is stirred for ten hours and is then treated by
adding IN hycfrochloric acid solution (600 ml). The aqueous phase is extracted
with ethyl acetate (2 X 11} and the combined organic phases are washed with
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.
IH NMR (CDCls, 300 MHz): 2.5 (1H, m), 2.7 (1H, m), 4.4 (1H, m), 4.5 (1H, m), 4.9
(1, 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 o-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-dé, 300 MHz): 2.20-2.45 (1H, m), 2.70-2.90 (1H,
m), 4.20-4.53 (2H, m), 551 (1H, t, ] = 9.0 Hz), 7.74 (2H, d,] = 8.9 Hz), 7.69 2H, d, ]
= 8.9 Hz).
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purified by flash chromatography (1/2 Et OAc/ hept ane) to gi ve

expect edwpro@duglio in the formof an oil (9.8 g, 87%. M\{RE’%) “%ng
MHz): 2.4 (1H, m), 2.65 (1H, n), 4.3 (tH n), 4.8 (1H, m- 4

= 7.5 Hz), 6.95 (4H, m. 5 Preparation 2:

3- (4- bronophenoxy) di hydr of uran-2-one Sodium (23 g, | nol) is added in

pi eces to a reactor containing ethanol (1 1). The tenperature of the
reaction nediumis stabilised at 70C (exothermc) before adding a

sol ution of 41’&1?@\#%5%%&63‘ bml‘g’ -2-yhmethopy) dithiyslmofuans?-ome) . After 10

added SPOH ToE D Ror dDd el i Aed PoFiPRN ol o 4 éﬁhﬂ}ﬁg‘ e
;Lzzte?s%ﬁrﬁw%m%w o1 Bt 3n “%ME @%0 e an
phases apgrarshachphre, %B%meﬂn&@(lb@gﬂ%@ quep Cg; A BRALR rabidifer ed

and concent rat ed. The residue 15 ai‘ne rom

| sopr opagdded. 2I'H?e #dactiongineelidmeisentiresd esk zqmyrw! rolo&h tt@l@l beftrOhng Mwhite
powder (80.1 g, 31%. mp: 90C 1R 1690, 1770, 1790. 1H NVR ( CDC13, 3oo_

MHz): 2. Blemm:aten)i by2adlil(‘l$ I'lN hyﬁrodﬂ@n@ a6id sduudn %1Q tH). The aquedus(didset
= 7.5 Hz), 9 (2H, 20 Preparat|0n3
3-(4-tri®l wa@ﬁeei wﬂpﬁﬁﬁammm@%&mﬁd}]md&h@ crmRbiserpoigaaid Bh@eépﬁéfﬁed
it e TR A S5 ST R i
%5 copotheRRAE %@?@%ﬁﬁ (ion By HiErortpdtaty 12 Helany a6,
300 WHz ofy ,
5. 51( 1H) the%%@ct%d%n&é@mgl%%&aﬂ%zcﬁmgage(f&}}‘n of gr%01?t§lg é%gﬁ%%%"éo C{Q?
=8. 9Hz) . tH NMR (CDCls, 300 MHz): 2.00-2.35 (2H, m), 3.85-4.00 (1H, m), 4.00-4.15 (11—1
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: (5)-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 mumol) in anhydrous THF
(80 mi) 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-d6, 300 MHz): 2.20-2.45 (1H, m), 2.70-2.90 (1H, m), 4.20-4.53
(2H, m), 5.51 (1H, t,7=9.0Hz), 7.74 (2H, d, T = 8.9 Hz), 7.6% (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)-(-)-a-hydroxy-y-butyrolactone (2 g, 19.6 mmol) and 4-trifluoro-
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3- (bi phegyd g4 ¥d1get hoxy) di hydr of ur an- 2- one Sodi um hydri degé&ﬁ%[ﬁ 28

mol ) is added portionwi se to a solutiad of a-hydroxy-y- one (1
g, 9.8 mol) in DMF (15 m) at OC under a 5 nitrogen atnosphere.
2- Bromonet hyl bi phenyl (2.42 g, 9.8 mmol) is then rapidly added. The

react i onmetidilphensl Stig gelb.6 anmdltougisedt? pd8h%popeicadrpatahcompouhien
treated by adding IN hydrochloric acid sol ut| on (10 m ). The aqueous
phase i thrifprrotcd@ Whilh ROWEEr. acetate (2 X 20 rr1) and the conbi ned

cul phat o1 ATM e (ORISR AN oAb s it b T £ 6 (AR ), P
he. T or rib ) Eodart ok o ek /54 GELER . 5%‘@ n%gi@%%%gl %d%%“ed :

2.00-2.35 (2H, n), 3.85-4.00 (1H, ), 4.00-4.15 (1H ,415430(1H
m, 4.40-4.80 (2H, m), 710740(8H m, 840860(1H m. 15

Preparation SExdn®plet: (mf@ﬂubwplﬁ@r@?h%-ph@ﬁ beyi)l phivyglitaftytiancidt one

Di et hyl azodi car boxyl ate 4 iS slowy added to a

sol uti onAdlf N Q@)lh@m)ofasd@‘dmteyt lyum@e (v} Mr(@ Y mlg0.29msnatjrid 3dded to a

4- trlfluoronethyl heno (1.58 g ) and rlphen Iphosphlne 3. 86
g, 14.7 sakeEenics tg'ﬁ@é}%?r&ls(%r% E%IM& fieérs’ﬂ@ﬂgrpﬁ 5f or

d
cvapor at BISER SATOTRELPT tﬁ??%ps?? ‘W%ﬁpﬁ% ‘“rft@aﬂi 1El4 Ftabda

fromgt I fidets o
drie oclgr nggrrﬁﬂ}m ufncmlcg%q %&gtt%ggﬁﬁ eva:{'g gl%gifédsatt%ﬁce:\rlﬁgt}?q% ca |e(§\rl¥%Eﬁh
flash chgommihe g ?Eﬁétﬁﬁd hbepicting/iFt{Acad uﬁlﬂﬁlwmﬂf@ﬂnﬂ'fand
obtained in the formof a white powder (1.14 479 . 25 1H NMR

( DVSO- d6the3fddMdr is eRtracted. W&h(éﬂ'ﬂyl epetak (E)n’ﬂ) 911‘16( d}tgam): phhs@@s frfsBed
(2H,m,5.51(1H,t, J=9. OHz), 7. 74( 2H, d, J=8. 9Hz) , 7. 69( 2H, d, J=8. 9Hz) .

Pr epar at with watet K§ >3 i) anilfis theroeandeptiaberhusid) divieydmsf of imi 2s ohieireb

conpound_j s prepared acgor o the er proce d scri bed,
30 start g SAHElOR & pprﬁeédﬁwglaé&ﬁw%@i&répg% @2& I}e:ptane | §1V&nd
4-trifl u%eoex\évgd%é/c%%gggné i) 1HerfP3k 4 Whlg L5t 9773 mg, 7%)

TH 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, my}, 7.0 (2H, m}); MS AP- (M-1) = 305.

Example 2: 2-(4-bromophenoxy)-4-0-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,J=3.5and9.5),6.7 2H, m), 7.1 (2H, m), 7.2 (2H, m), 7.3 (2H, d, ] = 9 Hz).

Example 3: 4-0-tolylsulphanyl-2-(4-triflucromethylphenoxy)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.



met hyl phenol (3.18 g, 19.6 nmmol) to give 1.7 g (35 % of the exmepftctl

conpoundygighieifie form of a white powder. 'H NI\/R ( DMSO- d6,
2.20-2.45 (1H, m), 2.70-2.90 (1H, m), 4920-4.53 (2H ), 5"‘%%91’“2’07333

(1H t,J=9.0Hz), 7. 74(2H,d, J 8.9Hz), 7.69 (2Hd, J=8.9Hz). 5 Exanple 1:
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mmol) in 1 added and the m xture is heated at 120C for 1
hour . ?%a%q(tr?&se%‘becﬁoomterrperature, the reaction is treated with IN
hydrochl oric acid (1 m) and the product is extracted with ethyl acetate
(3 mM). The organic phase |s vvashed with water (3 x 2 rr1) and is then

concest I Bkaf pitid-(Fip t[w:rz )- ﬁm 15161 han ?Pbﬁ jon is
purified by flash chroma ography ( ept ane/ |ve 15 the
expect edS@ahmqannde (6026 fdis rm‘ora (\mm 6@/\&&1‘101)2@ ad]:iec:EYc%a soltrt HivROf

(CDC13, 300 MHz): 2.35 (2H, M(F M, 4.7 (1H, dd, J = 9.5 Hz),
6.75 (1thu01n§1en® (860 sng Q%mmai) m’D (@HnD)rat:ronB pempenttae. Afma’m:ﬁmgrrpl e

or epar ecl LIRSS HE OB I GEHEA ot B BERRE 2\%'@8&(3%&?&@‘15;% e 1
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06- 980 4TI TR (Dt 3 0B Ly gt 35 FEPO b GG he ppadlion & pati

3 g (ga ﬁ%ﬂﬂ 1Nch grﬁgﬁ)rgx gﬁdl(g rg.]) ) ar@ the(Zlbdudt is éxfatteth with etfyPadetite M .

4-0-t ol y{3smil)p ﬂ";myjrganimphasréfpﬂsmmedtWythphetm@)h’ﬂmdb landds itherT eiecloppearund

is prepared according_.to the experipmental procedure described in Exanple

1, startMAGNRFtE t SidlPbatpolitigrest rdpevandraiedd @dter gurficsionndly) fiash 30
Compound FRTARE AR A AP i i SRR Compebabladigted I vt ot 6F
15 colourless oil (50 mg, 69%).
TH NMR (DMSO-d6, 300 MHz): 1.80-2.00 (2H, m); 2.85-3.10 (2H, m); 3.95 (1H, m);
420-4.60 (2H, m); 7.10-7.30 (6H, m); 7.30-7.50 (7H, my); 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 mup.: 108-110°C: 1H NMR (DMSO-d6, 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



29 2 9 DEC 7005 PCTI EP02/ 07383 1H NMR (CDC13 300 MHz): 2.20- 2zs§q]maam5 s
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(DVBO-d6, 300 MHz): 1.80-2.00 (2H n ;

4. 20- 4. 6Ruifthtion) ; b ﬂlﬁsﬁ G&Oﬁ@tb h 7.(2017 hi ta(nZaIﬂ,Et@Acﬁ the- Ex téd H,
rr); 12. g% (1H, exc}YhangeabI e, bro:japs)y 20 Exap | e 5: bet
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(DI\/SOdGOBS%g‘Q _ 210230(2H m; 3.00-3.20 (2H, n); 5.00 (1H, m;
7.00-7.10 (2H n'); '7.10-7.60 (5H, n):; 7.60-7.80 (2H, n): 13.35 (1H,
exchangeabl e, broad s); Ms AP- (M 1) = 355. Exanple 6:

4- phenyl sel anyl - 2- (4-trifl uoronet hyl phenoxy) butyric acid 30 Sodi um

bor ohydrExiempB0 Wy, Meghyino#toluenededlpbanybal-(4-ivifiuotomiegidpikenoxy)-

butyrate

15 A catalytic amount of H2504 (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, my) ; 2.96-3.21 (2H, my) ; 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 8: 4-0-tolylsulphanyl-2-(5)-(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 munol) 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 1N



di sel enide (111 ng, 0.35 mnol) in DVF (1.5 nm) at room tenperhf dté The
WO 03/,0]&3%?/0%9192 9 DEC 1005 PCTIEP02/07383 m xture is heated at 100C
for 20 mnutes, Tollowed by addition of;a solution of t HETEHE80HS of
preparation 3 (160 ng, 0.65 mol) in DMF (1 m). The reaction mxture is
then heated at 120C for 2.5 hours. After cooling to roomtenperature,

1 oo BT A B kSR e Gl o

product 5'1s extracted w et hyl

washed WIhé ovgdrde phds«is washed anth Watdh@nk drhBdnelvirthendbastMraedlpiiat e,
filtered and evaporated. After purification by flash chromatography (2/1
hept ane/ &vOhane dftiemdxp ebtaided cBhiscohdtions inpuzifiecdby Mlashechrommtefraphwhi t e
powder (176 ny, 677%1{ 1H NVR (CDC13, 300 M—Izﬁ: 2.20-2.55 (2H m; .

2. 90- 3. 3G/ 2reptage/ HQhc) torgivyythe compeuget of Brample 8iiy:the fom pfzowhie,

m; 7.40-7.60 n§ N.B.: acid OH not observed). Exanple 7: Mt hyl
4- (t oPueRBWSE gﬁ%ﬂ ?%’5‘2-(4-tri f 1 uor onet hyl phenoxy)- butyrate 15 A

catal yti nou _ drops) is added to a solution of the
corrpound(f((ﬁ’)q%‘D gﬁé?wg‘{ eld?%?@%{)g, 13.9 nmmol) in nethanol (40 m). The
reaction is refluxed for 12 hours. The solvent is then evaporated off
under vacuum the residue is taken up in ethyl acetate (50 m) and'the

organi ¢ 1HARM £Da%h800 MEh): Be0e2.5( 233, 5¢ ZH,)mR; 300-82 00, rRpdN{1H,
sul phate, filtered and concentrated. After purification by flash 20

chr omat oY apB§-7(00 BFErond]- MHepLarnahl, mihé.206h4b (id, of) BaMmebd2H, ns) GbBai ned
in the for‘glof a yell ow S)il (59, 93%9. 1H NWR (CDC 3) : 2.11-2.44 (5H,
m 9. oecig O nagigbsegved)s 74 (3H, s) ; 4.80-4.97 (1H, n) : 6.84-6.97
(2H, m ; 7.03-7.33 (4H, m) ; 7.47-7.58 (2H, m. 25 Exanple 8:

4- o-tol yl sul phanyl -2-(S)-(4-trifluoronethyl phenoxy)butyric acid Caesium

car bonat gy iid »6led, 1131 APHEhPR2 AR) Uit Qi BhUth FRH e B8 BByt 34 TO! )
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)
and ortho-thiocresol (66 mg, 0.53 mmol) to give 90 mg of the expected compound

in the form of a white powder.

[o]p = +33.0 (¢ = 0.5, MeOH)

H 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, my); 7.20-7.40 (1H, my); 7.50-7.65 (2H, m) N.B.:

20 acid QH not observed.

Example 10: Methyl 4-(toluene-z-sulphonyl)-?.-(4-triﬂuor0methy1phénoxy)-
butyrate
70% MCPBA (1.49 g, 3.9 munol) is added to a solution of the compound of
25 Example 7 (500 mg, 1.3 mmol) in CH2Clz (10 ml) at 0°C. The reaction is stirred at
room temperature for one hour. The reaction is then diluted with CHaClz (10 ml)
and poured into saturated sodium bisulphite solution (20 ml). The organic.phase. .
is washed with saturated NaHCOs solution (2 x 20 ml), H>O (20 md), 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%).
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(3 mM): The organic phase is washed with water (3 x m ) "and i's then
concent r &Vad.9n(iH, ma veFHeOSf2H, m) ;i B266t6 (6d. mjhi B766Lo%t (18D, ing, MS
purified_by flash chromatography (2/1 heptane/EtOAc) to give the -
corrpoundE%‘f'(l\éké)(r‘pﬁyS inthe formof a white 5 powder (93 ny, 62%. [a]D
= -32.5 (c = 0.5, MeOH) 1H NWR (CDC13r 300 MHz): 2.20-2.50 (3H, s + 2H,
m; 3.00-3.25 (2H, n); 4.94 (1H, m; 6.85-7.00 (2H, m; 7.00-7.20 (3H,

ExarpPe BRI Tif TR, At n it SRl Srlbl iR

acid Thpn und is prepared according to the experinental procedure
described “for Exanple 8, starting with the conpound of preparation 6
(100 ny, A013%msodijun Shypdchdotito-sbhitbmr 8216 ( 8, BR500 nwdobimd rddedgiove 90
mg of the expected conpound, in the formof a white powder. la]D = +33.0
(c = 0. 5solnBerof the v of ExampigZ (200 e 052X 0msed) ir methpnolft mi)

3. 00-3. 25 : 4.94 ((1H,. ; S85:7.00 (2 ; 7.00-7.20 (3H, ;
7.20-7. 48 %& ﬁ%e, repicBgns E%ﬂ(egﬁf GG Rot the MeGHT S B0 pers
Exa e X 4 2 e-2-.sU z -t rifd yor t hyl noxy) -
Uty e rog e 1o BHEAP BRI BT ) BhO M PR bR
conmpoundy@thed Sy AN 18y drocBRRidHeidlsclufiBR! (3 i), FHREL drakdiO (IThl) i1t Oeq The
reaction is stirred at

through a filter membrane (porosity 5 pm) and concentrated. After purification

by flash chromatography (1/2 EtOAc/heptane and then 1/2/2 MeOH/EtOAc/

heptane), the compound of Example 11 is obtained in the form of a colourless

15 amorphous product (60 mg, 29%).

IH 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

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 mumol) in THF (5 mi) 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.



room tenperature for one hour. The reaction is then diluted w 23 l&ﬁﬁzlﬁ%
(10 m)__and poured into saturated sodi um bisul phite solgg /3%93

The or J¥R%¥%18Rase is washed with satasated NaHCO3 sol utlon % X 20 m),
H20 (20 m), dried over sodiumsulphate, filtered and concentrated. The
conpound of Exanple 10 is 30 obtained in the formof a colourless oil
(540 nyg, 1}9)9%/£R KZDCHEC 22?.&}5 70\/665[—1)3:‘1}),13.&2% mIZIEPﬁi)J,OQB@S BA1H rhﬂVRé 54
(CDC13) 21-2.59 (2H & 3.21-3.51 (2H m ; 74
(3H, s) (1H zbrsaedzs)gﬁ TBre7 r@H n@ TACHL'S &Zﬁﬂ myry 7:4377. é%{C?Hsm)(,E’/W—WS

7.79-8.0 H’s S+ 1) = 417 5 Exanple 11: Met hyl

4- (t ol uerre 3 mﬁsn’v&fljl '{} trlfl uor onet hyl phenoxy) - butyrate A 13%

sodi um hypochl orite solution (0.246 n, 0.250 mMmmvl) is added to a
solution of the conpound of Exanple 7 (200 ng, 0.520 nmol) in nethanol (4

m) gt ExSfplein J-ﬁpcﬁhbﬁﬁ-’*-ﬁﬂggl?lgju Z"Q. ﬁtmﬂ%éxﬁéﬁrﬁrlgﬁﬁﬁoxﬂ%tﬁﬁ& hago! is

then evapora 1o ted off, the r s taken up thyl “acetate (5 m)
and the Ar @Jhlns@:lmlmas}eydrmdmsdﬂemow (2 I, My A roedd1pris adaiedd dsapwiseorn 63
m), with water (3 m), filtered through a filter menbr ane (porosit

E pg)A ?Edscﬂnhcemf E]ae ﬁ@mpm%ofm%lcﬁ. ( 6n mg»yo 12 ayhobHnclfalF é@rrdbaw ./ 2
Ecanp! o THS FEBR ABIS L RO GHRPBRIE (il Sﬁééndfg%%ﬁgg%ﬁﬁg BfFuct
573" a5t et o T ¥ erarprdd o iglbidlle s g bRt becllee

7.07- ﬁuege- heor% %@1& sh@llwﬂkﬁ ﬁenoxy? cﬁ@ljds%%@iﬁ@{rﬁ? 12:

4-(To -sul phon (4- tr uor omet h utyrlc acid A

sodi um hygffowiate Gotrl}, ldm:d Ovér @bdn@n ulptd iy, fitepstatdddreporsedtio g
solution of the conpound of Exanple 10 (220 ng, 0.53 nmol) in THE 5 n1)
at  01C. tiiEheompaunidorf Example 12d2H mpdf%henpéhatorn dfoa chldwlass ather-THE

i s evapora
phous product.

15 1H NMR (CDCls) : 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:



25 ted off; the residue is taken up in ethyl acetate (5 m) an FHU[]S
organi c hase i.s washed with IN hydrochloric acid sol ut L,en §2/ Wth
wat er Or’rq:‘f{msd?l ed over soditun sulphite, filtered and evapor a ed to,
gi ve the compound of Exanple 12 (210 ng, 99% in the formof a

col ourl ess anor phous product. 2 9 o E C 2005 WO 03/011819 33

PCTI EP02/ 0738 3 1H NWR (CDCl 3) : 2.29-2.70 {5H, rr) 3§22-3.54 (2H, m ;
4.76-5. 0440 s 84 [Pt Ho¥hdmts) \ 8- ( m ; 7.19-7.43
(2H, m ; 7. 4 7.63 nyeflux, 2187- 8. 08 H m, I\/S M1) =401 5

Exanpl e 13: N FohyenesZ- s cri—p-lm—n-yH—-a—-H-trlfP hyFphenoxy) but yri c
acid A IN sodi droxi de sdfttion (0-2 m, &E:g&ol) i s added dropw se
to a solution o t eFacorrpound of le 11 (6 ~cP. 12 mol) in THE

(2 m) at % ) xam ec%lon is stir gggp %e‘?')oo tenperatude for 1 hour and
then at 508 8 ?¢Yher one hout- i s evapor at|led1f fizoct (neg,)

residue is taken up |n ethyl acetate 1f m) and the orgaHF(B‘*'pﬂﬁl%éhi S
washed with IN hydrochl ofic acgdosal ution (3 m), with water (48%1 ),
dried over sodium suInhM&;e and evaporated to giwve the
conpound” of Exanple 19 (210 ny, in the formof @ col ougl ess anor-

phous product. 15 1H NWR ( “06- 2. 69 (5H, rr) 2. 87- 32 (2H, m
; 4.67-5.15 (1H, m ; 5.80 br oad s) ; 6.81-76 14 7.33
(1H, m ; 7.33-7.60 (4H, m &*,7.99 (IH m, MSE

—

Synt hesi s of conpounds from exarrpl &s 10-13 is outlined | fo Iovm ng
20 scheme: 2 9 DEC 2005 WO 03/011819 34 PCT/ EP02107383 Corrpound
N NaOH .
of Exanple 3 ji'HF,aFlT, 1(2:‘” 1N NaOH (2 eq.)
06% THF, 50°C, 1 h J
98%

Q
QP o 9
S S
HO HO)‘H/\/
L T
CF

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

3

formula I in which A represents -COOH and B represents ~CHz-CHo.

. TABLE1

Ex. |[R! R? Z n Characterisation data

1 p-fluorophenyl phenyl S 0 CDCla: 235 (2H, m), 3.0
(2H, m), 47 (1H, dd, ] = 9.5
Hz), 6.75 (1H, m), 6.95-6.8
(3HL, m), 7.0 (2H, m),

2 p-bromophenyl 2-methylphenyl S 0 CDCly: 2.15-2.20 (3H, s +
2H.m); 3.00-325 (2H, m);
4.82 (1H, m); 6.70-6.90 (2H,
m); 7.00-7.50 (6H, m) (N.B.
acid OH not observed)

3 4-trifluoromethiyl- 2-methylphenyl ) 0 DMSO-dé:  CDCl: 2.20-
2.50 (5H, m); 3.00-3.25 (2H,
m); 4.94 (IH, 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)

phenyl




MeOH, H2S04 (cat.) reflex, 12 h 93% 1 N NaOH (2 eq.) THF, RT, 2 9rDEeMh
HO 1 N Wé@sﬁq.) THF, 50C, 1 h 98% 0 HO 13% NaOCl (1 eq. Ve COH,
-78C, 1 o Table | below illustrates Exanples 10 to @&T PRR83r e
conpounds of the fornmula | in which A represents -COOH and B represents
--CH2-CH2 . 5 TABLE 1 Ex. RIR2ZnCharacterisation data

1p- f1 uotopheayh CDCl 3iphéngbd (2H, m, {§. 0 [02H |DRSO-ds: 7 ( Beh.omlgh, |]
9.5 Hz)| 6.75 (1H rn), 6.956.8 (3H m, 70 (2H, mMnr); 2.85-3.10 {2H, m); 3.95
2p- br onpphenyl 2- met hyl pheny! [SOCDC13: 2. 15-120 (3H, o (t#1,3h); ap0-4.80 QO: 3)7

(2H m| 4.82 (1H, m: 6.70-.90 (2H, m; 7/00-750 (|6Kb-76Y ({EN. 7308800
not observe

1) 34-trifluoronethyl-2-nmetiyl phenyl $ODVSOH6n); CEEY.80 (1B, 20

12.83 (1H, exchangeable,
broad s)

4-trifluoromethyl-
phenyl

phenyl

DMSO-dé: 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, my); 7.60-7.80
@H, m); 1335 (1H,
exchangeable, broad s)

MS AP-(M-1) = 355

4-trifluoromethyl-
phenyl

phenyl

Se

CDCls: 2.20-2.55 (ZH, m);
2.90-3.30 (2H, m); 4.92 (1H,
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)

4-triﬂuoroﬁtethy1-
phenyl

2-methylphenyl

S

CDCls: 2.25-2.80 (3H, s +
2H, m); 3.20-3.60 (2H, m);
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

4-trifluoromethyl-
phenyl

2-methylphenyl

S

CDCly 2.20-2.50 (3H, s +
2H, m); 3.00-3.25 2H, m);
4.94 (1H, m); 6.85-7.00 (2H,
mj; 7.00-7.20 3H, m); 7.20-
7.40 (1H, m) 7.50-7.65 (2H,
m) (N.B. acid OH not
observed)

"4-t-riﬂuoromethyl-
phenyl

2-methylphenyl

CDCls: 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-
740 (1H, m) 7.50-7.65 (2H,
m} {N.B. acid OH not
observed)

10

4-tert-butylbenzyl

phenyl

MS AP+(M+1) = 359

11

4-tert-butylbenzyl

3-methoxyphenyl

MS AP+(M-+1) = 389

12

4-tert-butylbenzyl

4-fluorophenyl

MS AP+(M+1) =377




2.50 (5H,

7.00-7.
' observ

g”g?("%sﬁc

m; 3.00-3.25 (2H,
7.20-7. 35

phenyl m ;
(1H m;

2.85-3.10 (2H,

(N.B.: acid OH
PCT/EP02!07383

in);

4.94 (1H, nm): 6.90-7. oo (29.491}15[1;1035
7.45-7.65 (2H. m
2005 WO 03/011819 35;4CTI EP02107383
40- phenyl benzyl phenyl SODMSO- d6: 1. 80-2.00(2H, m;

not

3.95 (1H, in); 4.20-4.60 (2H, m; 7.10-7.30 (6H. mM; 7.30-7.50 (7H, m;
7.50-7.6Q3(1 tembut}lge 1(TH] ex hangeabr e, B§6adys) [MS AP+(M+1) =503
54-trifluoropet hyl - phenyl SODN : - (2H, {m; 3.00-3.20 (2H,
m; 5.00 phenyl (iH m; 7.00- 7/10-7.60|(5H, m; 7,60-7.80
(2H, m;| 13.85 (1H, exchanged AP{(M1) = 355 '
64-trifljuoropmet hyl - phenyl Se0( 2.55|(2H; m; 2.90-3.30 (2H, m;
4.92 (1H, phenylm; 6.80-7.00 7.10- |7. 30 (3H, m; 7.40-7.60 (4H,
: (N.B.: acid OH not obser\
14 |4-chlorophenyl phenyl 5 10 MS AP-(M-1) =321
15 |4-chiorophenyl 3~methoxyphenyl S |0 |DM3O-dé: 2.00-220 (2H,
m); 3.00-320 (2H, m); 3.74
(3H, s); 4.85 (1H, m); 6.60-
6.85 (1H, m); 6.85-7.10 {4H,
my; 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 S5 0 MS AP-(M-1) = 466
0 h
O
18  j4-trifluoromethyl- 3-methoxyphenyl S 0 | MSAP-(M-1)=385
phenyl
19 |4-wifluoromethyl- 4-fluorophenyl S 0 MS AP-(M-1) =373
phenyl
20 |4-triflucromethyl- S 0 DMSO-d6: 2.20-2.40 (2H,
0 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 34-dichlorophenyl |5 |0 M5 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 lo-cyanophenyl phenyl S [0 |MSAP-(M-1)=312




74-trifluoronmethyl -2-nethyl phenyl S2CDC13: 2. 25-2.80 (3H, s+ 2H, ;
320360(2H m; phenyl 4.88 (1H, m); 6.85-7.20 (3H m; 7.20- TZgﬂfaEMﬂ&{)
n; 3,(719 3H.nm; 7.80-8.15 (1H, mM; (N.B.: acid yed).
VB ES- %i 81 1 84-trifluoronnethyl-27met hyl phenyl SO%&??EP@%§2 50
(3H, s+ 2H, n') 3.00-3.25 (2H, m); phenyl4.94 (iH m; 6.85-7.00 (2H, m;

7.00-7.20 (3H, i); 7.20- 7.40 (1H_m 7.50-7.65 (2H, m (N.B.: acid CH

not obsepyedo-Q4nbphdrylior onet B)@ldz&ﬂmphg&h}ﬂherall M3S AR-(¥0Qy 2380 (3H,| s
+ 2H, mML;—3.100-3.25 (2H oy Iphenyl4.04 (1H 6.85-7. 00 (2H -

7.00-7. 2@7(3Hcy|qn)wpbrenzfé 7. 404»(ﬂmﬂronben71 50- 7565 (2H, My APNMED = 33¢ d OH

26

not obs t04=tertsbutytemzytphenyt-SoMS \fun »
114-tert-5%ut fl%’gn%@h? et hoxyphen§ l\ﬁ; \0 3%59&3?@ =369
)h@ﬁ% g
34-

124-t er t|- but|yl benzyl 4-f | uor of = 37 29 DEC I NS WO
03/011819 36 PCT/ EP02/ 07383 enzyl O hSOMS AP+(Mrl) = 503

29  |4-bromophenyl phenyl S |0 |DMSO-dé: 2.00-2.20 (2H,
m); 3.00-3.25 (ZH, m); 4.58
(1H, m); 6.80-6.90 (2H, m);
7.15-7.30 (1H, my; 7.30-7.65
6H, m); 1328 (1H,
exchangeable, broad s)

30 |4-bromophenyl 34-dichlorophenyl |S 10 {DMS0-d6: 2.05-2.25 (2H,
m); 3.10-325 (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 34-dichlorophenyl (S [0 |{DMSO-dé: 1.80-2.00 (2H,
m); 2.90-315 (2H, m);
3.90-4.00 (1H, m); 4.25-
470 (2H, m); 7.20-7.30
(2H, m); 7.30-7.50 (7H,
m); 7.50-7.60 (3H, m);
12.84 (1H, exchangeable,
broad s)

32 |4-{3,4-dichloro- 2-methylphenyl S |0 [CDCls:2.15-2.50 (3H, s +
2H, m); 3.00-3.30 (2H,

phenyljphenyl m); 494 (1H, m); 6.90-
i 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 5 |0
MS ES-(M-1) = 369
phenyl
34 |4-trifluoromethyl- 4-methylphenyl S {0 |MSES-(M-1)=362
phenyl
35 |4-wrifluoromethyl- 2,6-dimethylphenyl |S |0 |MSES-(M-1)=383
phenyl
36 |4-trifluoromethyl- 2-naphthyl S 0 MS ES-(M-1) =405

phenyl ‘




O 144-chl or ophenyl phenyl SOMS AP- (M 1) = 321 7 00
154- chl %gpb?ﬁ g% met hoxyphenyl SODVMSO- d6: 2. 00- 2. 20 ( 2H, ’%2 00¢ §%
(2H, m P’% ); 4.85 (1H, m; 6.%0- 6.85 (1H, m; %131’0?’01@3(4H,
m; 7.10-7.40 (3H, rr) 2.06- 14.00 (1H, exchangeable, broad s) M

AP- (M 1) = 351 164-chorophenyl 4-fl uor ophenyl SOMS AP- (M 1) = 340

174-Ch0rgphewdrﬁr§1%@n&8 M 1-'na ﬁ& 1184 tri 0 |MS ES-(M-1) = 405
uor orret hyl - 3- et hoxyphenyl SONMS 385 phEnyI

194-tri f|l uor (ﬂ%@n}ﬁk/l - fI uor ophenyl SOI\/S AP- ( M 1) 78 phenyl

204-tri fH OE] 2—20=—"2—-A40—(2+ |u1| |y| 2 C 2 )
m: 4.90%0 é’?@‘%’i oo ert-Rptihen Y§< M3 7| %o- 71\@’@5(@441) ﬁ? 7. 8p-
8.25 (4H, mj h’gﬁ 116 (1H exchangeabl e, broad s) M5 Ab (MDD 499
210-cya ophenvl 2 et bhyi phenyll SOMS AP- (M 1) =| 326
224- f | udBdphehtrifiBodendetdiyl-or op BremthSopBerR- (I\ALSL) ) 37PMS ES-(M-1) = 385
234- 11 udropherpll 4-f | uoropheny | sSOMS AP-(M 1) F 323

(&)

40 | 4-trifluoromethyl- 4-methoxyphenyl S 0 MS ES-(M-1) = 385
phenyl

41 | 4-trifluoromethyl- 24-dimethyl- phenyl |S |0 CDCls: 2.10-2.45 (3H, s +
3H, s + 2H, m); 2.90-3.20
(2H, m} 493 (1H, m);
6.80-7.05 (4H, m) 7.15-
7.30 (1H, m); 7.45-7.60
(2H, m); (N.B.: acdd OH
not observed).

42 | 4-tifluoromethyl- 2,5-dimethyl- phenyl {S |0 CDCls: 2.15-2.50 (3H, s +
3H, s +2H, m); 2.95-3.20
(2H, m); 495 (1H, m)
6.85-7.15 (5H, my); 7.45-
7.60 (2H, m); (N.B.: acid
OH not observed).

43 | 4-trifluoromethyl- 3,4dichloro- phenyl |S |0 |MSES-(M-2) =423

phenyl

phenyl

phenyl

44 | 4-trifluoromethyl- 4-chlorophenyl S 0 MS ES-(M-1) =389
phenyl

45 F«’-l— trifluoromethyl- 3-chlorophenyl ) 0 MS ES-(M-1) = 389
phenyl
46 | 4-trifluoromethyl- 2-chlorophenyl S 0 MS ES-(M-1) = 339

phenyl

47 | 4-trifluoromethyl- S 0 MS ES-(M-1) = 360

phenyl

\(l?/
18 |4-triffuoromethyl- S [0 |MS ES+(M+1) = 408
phenyl \CJO :

49 |4-methoxyphenyl 3-methylphenyl S |0 |MSES-(M-1)=331




244-f | uor ophenyl sSOMs AP- (M 1) = 362 250- cyanophenyl phenyl SOMS AP- O\Nd 04(C 2805
312 WO Og/cPibldife37 2 9 U EC 2005 PCTI EP02107383

260- cyanophenyl'3, 4- di chl or ophenyl SOMS Ap- (M2) = 380 PCT/EP02/07383
27o-cyanophenyl4-fluorophenyISONB AP- (M 1) 330 280-cyanophenyl 5SOMS

AP- (M 1) 369 294- br ormphen Iphenyl SODVBO- d6 2.00-2.20 (2H, m;

3.00- 3. 77 ( Hrméﬂlox Gy (1 M 806 00 (07 AEBS(ID 13 ™

7.30-7.6 n; 13 2 (1H exc angeabl e, |broad s)

304- br or 3, 4-di chl or ophe O d6: j2:05-2.26 (2H, m; 3.10-3.;25
IH, n); 6.80-6.9 m; 7.15-7.30 (IH m); 7.30-7.50

(2H, m;
: : .70 (2H, m; (N B’ aci d OH not observed)
¢’-2 A-di dl orophenyl SODMSQ-d6: 1l 80-2 00 (2H, n); 2 90-3 15

" W2-pwthyiphenyi 2H, |%n) ;| 07. 20C7CE0220R145 G H, m
60 (3H, m; 12.84 |(1H,| exchastkall 245-DBDHA2ES)
m); 2.85-3.05 (1H, m);
525 (1H, m); 671 (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
F3
53 @ 4-chlorophenyl 5 0 MS ES-(M-1) = 390
Fi
54 ¢ phenyl S 0 MS ES-(M-1) = 356
Fa
55 @ 2-ethy1pheny1 S 0 MS ES-(M-1) = 384
Fs




324-{3, 4-di chl or o- 2- met hyl phenyl SOCDC13: 2.15-2.50 (3H, s + 2H, ﬂ;UEE 2005
3. 00- 3. enyl }phenylm; 4.94 (1H n); 6.90- 7.05 (2H ;

7.05-7.2 o@ﬁém%ﬂ; 7.20-7.40 (2H, M) %gd0-7.70 (4H, in) RGVEP2033834 oy
not observed) M5 AP-(M2) = 445 334-trifluoromethyl-3-nethyl phenyl SO M
ES-(M1) = 369 phenyl 344-trifluoronethyl -4-nethyl phenyl SOMS ES- (M 1) =
369 phenyd 354-trifluoronmethyp44i6eh Ry ypfeny DSl Mp0L2.45 (3% +

phenyl 364-t|rif] uoronet hyl - 2{napht hyl SOM5S ES (M 1) = %_pkpﬁp%l 2452s C
2005 03/{0 PCT/ EP02 /07383 38 374-tr)flupr orre& ’yllh - yé VS
ES- (M 1) = 405 phlenyl 384-trifl uoromet hyl 2-tlrt-puty| phéayl’ 1)
= 397 phenyl rifl uoromethyl -2-nmet hoxyphenyl sOI\/B i = é N
phenyl J104-t ri f] uoronet hyl - 44 met hoxyphenyl SOMS ES- ( ML 85‘% f {80
414-trifl uorjonedfyl - 2, 4- di met hyl - phenyl SOCOC13: | 2. 1028, am); (P34 agid, OH
not observed).
MS ES-(M-1) = 384
57 {4-trifluoromethyl- CHs S 0 CDCls 2.12 (3H, s); 2.25-
henv] 2.45 (2H, m); 2.60-2.90
pheny (2H, m); 500 (1H, m);
6.84 (2H, d, ] = 8.79 Hz);
7.57 (2H, d, ] = 8.79 Hz);
(N.B. acid OH not
) observed)
58 |4-trifluoromethyl- phenyl S 2 CDCls: 2.20-2.80 (2H,
Henvl m); 3.10-3.55 (2H, m)
preny 491 (1H, m); 6.75-7.05
(2H, m); 7.40-7.80 (5H,
m); 7.80-8.10 (2H, m);
(N.B.: acid OH not
observed}).
MS ES-(M-1) = 387
59 | 4-rifluoromethyl- 2-ethylphenyl S 0 CDCls: 1.10-1.30 (3H, ¢, ]
herv = 749 Hz); 2.20-2.40
pheny (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-
745 (4H, m); 7.45-7.65
(2H, m); (N.B.: acdid OH
“ not observed).

60 |4-trifluoromethyl- S |0 |CDCl: 2.20-240 (2H,
m); 3.20-340 (2H, m);
483 (1H, m); 6.70-6.90
(H, m); 7.35-7.50 (2H,
m); 7.80-8.50 (4H, m);
8.85-5.00 (1H, m); 9.25-
9.40 (1H, m) {N.B.: acid
OH not observed)

phenyl

Analogously, the following compounds have been synthesized:



phenyl 3H, s + 2H, in); 2.90-3.20 (2H, m 4.93 (1H, m); 6.80-7 m%#ms m
7. 15- 7‘%84%15% ; 7.45-7.60 (2H, zn); (N B.: acidmn% obs;

424-tri YUEY O hyi - 2, 5-di met hyl - phenyd; SOCDCL3: 2. 15- 2. SET(ERURZ0TGES
phenyl 3H, s +2H, rr); 2.95-3.20 (2H, m; 4.95 (1H m 6.85-7.15 (5H, zn);
7.45- 7.60 (2H, m; (N.B.: acid OH not observed).

434-trifigy gyl - 3, 4-di chl oro- phenyl SOMS ES- (M 2) =42.3 phenyl
444-trifl uoronet hyl - 4- chl orophenyl SOMS ES- (M 1) = 389 phenyl
454-trifluoranethyl-3-clil orophenyl SOMS ES- (M 1) = 389 phenyl

464-trifluoronet hyl - 2-ciyl orophenyl sOMS ES- (M 1) = 389 phenyl -
474-trifl uoronet hyl - ESs(M 1) = 360 phenyl 484-trifluoronethyl-SOMS

ES+(M+1l) = 408 phenyl 494-nethoxyphenyl 3- et hyl phenyl SOMS ES- (M 1) = 331
2 9 DEC ?D05 WO 03/011 39 EP02/ 07383 504- et hoxyphenyl | SOMS

ES-(M 1) = 322 d
NH‘O/ cl

0
MS ES+(M+-1) = 380, 382.
Example 62:
Q
S
i < 2 c
MS ES-(M-1) = 363, 365.
5 Example 63
0

MS ES-(M-1) =

Example 64:

HO

MS ES-(M-1) = 385.

10



512- net hyl phenyl SOCDC33: 2.20-2.45 (1H, m+ 3H, s); 2.45-2.85 2(92 Eﬂﬂ]ﬂ

2. 85- 3. ,- 5.25 (1H, m; 6.71 (1H, m; 7.00-7.30 (4H, rrp-t
@37.50%9%%/5%1%?, rn); (acid OH not obgerved). MS ES-(M115‘5(1—“3@?(97383

524- et hoxyphenyl SOM5 ES- (M 1) = 386 F3 534-chl orophenyl SOMS ES- (M 1) =
390 F3 54phenyl SOM5 ES- (M 1) = 356 F3 552-et hyl phenyl SOMS ES- (M 1) = 384
F3 2 9 DEaiN@le %) 03/ 011819 40 PCTI EP02107383 562, 4- di net hyl -

phenyl SOCDC13: 2.20-2.45 (3H, s + 3H, s + 1H, m; 2.45-2.75 (2H, m;
2.90-3.00. (1H, m;,5.22 (1H, m; 6.65- 7.20 (4H, m; 7.50-7.80 CF3(2H,
nl); (N.B.: acid not oQserved). M5 ES-(M1) = 384 ‘
574-trifluoro 0CDEZ13: 2.12 (3H, s); 2.25- phenyl2.45 (2H, m;

2.60-2.90 (2H, m; H m;
Ve
ot
MS ES-(M-1) = 365, 367.
Example 66:
0
HO}O
Qs -
0
MS ES-(M-1) = 391.
5 Example 67
0
HO}O \/Q
o
; MS ES-(M-1) = 329.
Example 68: |
o
S
Cr c'

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

10 Example 69:



6. 84(2H, d, J=8. 79Hz) ; 7.57(2H,d, J=8.79Hz); (N.B.: acid OH not obsdkd)!00

584- ”'fﬁ"@{lﬁ 2Hayl phenyl S2CDCl 3: 2. 20-2.80 (2H, phenylm; 3.10-3.55
(2H, n) ({I‘i ; 6.75-7.05 (2H, in)y; 7.40-7.80 (5H, HFT/E?!]}SQIBSI 10

(2H, m; (N.B.: aci d OH not observed). M5 ES-(M 1) = 387

594-trifluoronet hyl - 2- et hyi phenyl SOCDC1s: 1.10-1.30 (3H, t, j phenyl =
7.49 Hz); 220240(2H nn); 2.70-2.80 (2H, q, J = 7.49 Hz); 3.00-3.30
(2H, in); 4.94 Y; 6.85- 7.00 (2H, m); 7.05- 7.45 (4H, m); 7.45-7.65
(2H, m; (NB.: not observed). 604-trifl uoromethyl-S0CDC13:
2.20-2.40 (2H, ¥} .20-3.40 (2H, m; 4.88 (1H, m; 6.70-6.90 (2H,
xn); 7.35-7.50 (2H'o 80-8.50 (4H, m; 8.85-9.00 (1H, m; 9.25- 9.40

(1H, m (N B.: acid OHmnot observed) Anal ogously, the foll ow ng conpounds
have been synt hegi zeg:=0
N i HO

Example 70:

0
HO o .
ok
F
Ve
5 Example 71:
o
S\/\(LL
“OH
IO
HO
o
F.'

- F

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

MS ES-(M-1) = 369.

(DMSO-dé) : 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



5 2 9 DEC 2ad5 WD 03/011819 41 PCTIEP02107383 Exanple 61: NH ci2 88EC 1003

ES+( Mr1)w o380 382 Exanpl e 62: M5 ES-(M 1) = 363, 365. le 63 M5
ES (M 1) 2 331 ‘Exanpl e 64: NS ES- (M 1)4& 385. 10 D 03/ o%ﬁg‘%é%nple

65: cl 42 2 9 DEC 2005 PCT/ EP02/07383 MS ES-(M 1) = 365, 367. Exanple 66:
M5 ES-(M 1) = 391. 5 Exanple 67: MS ES-(M1) = 329. Exanple 68: M
ES- (M 1) Exadijle 2279. 14 Exanple 69: 29 DEC 2005 WD 03/ 011819

(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 ocbserved

5 Example 73:
0]
S
o

C
m.p. 94°C;

(CDGI3) : 1.12-1.29 (3H, m) ; 2.17-2.44 (SH, m) ; 2.60-2.81 (2H, m) ; 2.98-3.27 (24,
m) 4.88-5.06 (1H, m) ; 6.60-7.28 {(6H, m) ; 11.24 (1H, s).
100 |

Example 74:

m.p. 67°C;



43 PCT/ EP02/ 07383 Exanple 70: F 5 Exanple 71: HO M5 ES+( M-1) = 4Q74 DF‘[Z@US
MB_ES- (M 1) = 369. (DMBO-d6) :1.94-2.11 (2H m) ; 2.80-3.03 (2H m

4.71-4. ; 6.55-6.83 (2H, rn) 6.90-7.70 (2H pm,rEpgg?g-;_},gZ;-? 33
(2H, m%éﬁdj‘%@? 73 (2H, m. NB : exchaﬁ%eabl e pr otons not observed. 10 2
9 DEC 2005 WD 031011819 Exanple 72: 44 (Ccbcl 3) 1. 79 2. 11 (2H, n) . 2,17

%, 9 D A AL sl BT bt By i ot
5 e Pt S AR © B

m ; 2.60-2.81 (2H, n) ; 2.98-3.27 (2H, m 4.88-5.06 (1H, m ; 6.60-7.28
(6H, m; 11.24 (1H, s). 10 Exanple 74:
Example 75:

Lo
Yo

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:

Na* O

O
O [ITI
o

10 m.p. >250°C;
(DM§O-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).



mp. 67C, 2 9 DEC 2005 V[)03/011819 45 PCTI EP02/ 07383 (CDC13) : 02 2D6FH05
(5H m .32 (2H, : 4.86-5.07 (1H, m) ; 6.76-7

. 06- 7. ?H’%%@ﬁs . 7. 44- 7 67 (2H, n) :; 4%.68 (1H, broad 5@5“%§§%€F% 75:
(CDClB) : 2.11-2. 44 (5H, n) : 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

Bxample776: 0 Na' (DVBO-d6) : 1.95-2.18 (2H, m) : 2.25 (3H, s)

2 98 3 18 (2H, ) : 4.27-4.50 (1H, n) : 6.83.7.22 (5H, n) : 7.22-7.37
(1H, m ; 7,41-7.64 (2Hf m). W0D-03/011819 Exanple 77: 46 29DEC2005

PCT/ EP02/ 07383 ( DVBO- d6) ? 2F32 (10H, m) ; 2.96-3.17 (4H, m) ;

4.43-4.62 (2H, m) : 6,88 782 10H m ; 7.21-7.33 (2H ) ; 7.44-7.58
(4H n). 5 Exanple 7 ES+( 417: (CDC13) : 2.21-2.59 (2H, m) :
2. 67 (3H s) ; 3.21- (2H, 3 74 (3H, s) : 4.73-4.95 (1H,. m ;

6.72-6.95 (2H, m 3.26O

AR A

(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).

62(SH g ; 7.79-8.09 (1H m. 10 Exanple 79:

Example 78: "

MS ES+(M+1) = 417;
(CDC13) : 2.21-2.59 (2H, m) ; 2.67 (3H, s} ; 3.21-3.51 (2H, m) ; 3.74 (3H, s) ; 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:

O 0

N "IO
. S
O
\Fy©/
F

F
MS ES-(M-1) = 401;
(CDC13) : 2.29-2.70 (SH,m) ; 3.22-3.54 (2H, my) ; 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



HO B ES (M 1) = 401; (CDCL3) : 2.29-2.70 (SHm ; 3.22.3.54 (2H?9nf95'37005
4.76-5. 6.54 (1H broad s) ; 6.78-6.97 (2H,

(2R, n)‘%"%ﬂ%‘osg)es (3H, m : 7.87-8.084(1H, r’r) 15 29 &?’Wﬁz’v\%’%

03/ 011819 Exanpl e 80: 0 T 2 ooy Eroal 07aa3 ME ES+(Mr1) = 401; (CDCl 3)
$1.93-2.70 (5H, m) : 2.70-3.22 (2H, m) ; 3.73 and 3.75 (3H, 2s) ;

4. 65-4. 9FxdAraple 8% - 6.72-7.04 (2H m) . 7.07-7.63 (5H, m ; 7.75-8.00
(1H m. 5 Exanple 81: M5 ES-(M 1) = 385; (CDCI3) : 2.06-2.69 (5H m ;
5.87-3.32 (2H,- Mo 4.67-6.15 (1H m : 5.80 (1H broad s) : 6.81-7.04
(2H m) ; 7.14-7.3B (1H, ™ ; {7.33.7.60 (4H, m : 7.79-7.99 (1H m. 10
29 DEC2DCE 48 G . d of the formlla l: 2 A'C B' z1 LOn |
i n which:

(0]
F
FY©/

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) ; 6.72-7.04 2H, m) ; 7.07-7.63 (5H, m) ; 7.75-8.00 (1H, m).

Example 81:

MS ES-(M-1) = 385;
(CDCI3) : 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



A represents carboxyl; (C6-C18)aryl oxycarbonyl in which the aryl group is
optionally substituted; (Cl-Cl4)al koxycarbonyl in which the al kyl %{O%B
is optionally substituted; -CO NHOH, -tetrazolyl; B represents 34 DEC 2005
optionally substituted ethylene group -CH2-CH2-; Rl represents a hydrogen
atom optionally substituted (O -Cl4)al kyl; optionally substituted
(C6-Cl18)aryl; optionally substituted4Reteroaryl;
(C6-Cl18)-aryl (G -Cl4)al kyl in which each of the aryl and/or al kyl
radi cals are optionally substituted; and heteroaryl (C- Cl4)al kyl in
whi ch each of the heteroaryl and/ oELAIMY radicals are optionally
substituted; Z represents S or Se; nis an integer equal to O, 1 or 2; R2
represents optionally.substituted (C6-Cl8)aryl; optionally substituted
heteroar;1; 0 mB%PPSﬁgﬁFgggWBg'ituted het erocycl e contai ning an aromatic
noiety; and when R represents optionally substituted (C6-Cl8)aryl, then
R2 can al so represent (d -Cl4)al kyl; the,stereoisoners thereof and the
addition salts thereof with ac%Qg,B b %s, it being understood that the
conpounds of fornmula (1) are echudédZin which I 29 DEC2i5 49 (i) R
represents naphthyl or 4-net 0ﬁ¥ hen%h; A reéresents car boxy or
nmet hoxycar bonyl ; B representste | ey@h n represents 0; Z represents S or
Se; R2 represents phenyl; (ii) Rl represents 4-methoxyphenyl; A
represents neWﬁﬂ%ggarbonyl; Z-[Q,, represents S2; R2 represents
phenyl; and B represents ethylene; (iii) R represents nethyl; R2
represents phgnyl . ..Z- r @SE€ ; e S nyl ;
and B 1 opr cent EPI s o i R pal R MRS AT waP e 10
r epr esentptichaliy sobstipited y(Ci-CrRkoxyparberghtis wigithnthe alkyt egooups snpgtionally
met hoxycar.bonyl.; Z- represents S; and B represents ethylene; (v) R
represen?%mﬁ@%gtﬁg%%ﬁkﬂgyﬁawﬁgyEepresents phenyl; Z-[O" represents Se;
A represents nethoxycarbonyl; and B represents ethyl ene.

B represents an optionally substituted ethylene group -CH,-CH,-;

R' represents a hydrogen atom; optionally substituted (C;-C)4)alkyl; optionally
substituted (Cs-Cig)aryl; optionally substituted heteroaryl; (Cg-Cig)-aryl(C-Cu)alkyl in
which each of the aryl and/or alkyl radicals are optionally substituted; and heteroaryl(C-
Ci4)alkyl in which each of the heteroaryl and/or alkyl radicals are optionally substituted;

Z represents S or Se;
n is an integer equal to 0, 1 or 2;

R? represents optionally substituted (Cg-Cyg)aryl; optionally substituted
heteroaryl; or optionally substituted heterocycle containing an aromatic moiety; and when

R' represents optionally substituted (Cs-Cyg)aryl, then R? can also represent (C-Cyy)alkyl;
the stereoisomers thereof and the addition salts thereof with acids or bases,
it being understood that the compounds of formula (I) are excluded in which

A\C/B\Z/R2
R0 O I



2. Conpound of the formula | according to Caim1, in which A represents
-COCH. 3. Conmpound of the fornmula | according to either of Clainig%ﬁﬁqﬁﬁ
2, in which B represents ethylene. 4. Conpound of the fornmula I
according to any one of Claims | to 3, in which R represents benzyl
optionally substituted on the phenyl nucleus; optionally substituted
phenyl; or optionally substituted pyubdyl; the substituents on the phenyl
nuclei and on the pyridyl nucleus preferably being chosen from hal ogen
atons and cyano groups, trifluoronethyl groups, (Cl-C6)alkyl groups or
(Gi - C6) al koxy(i) gr dhpsepmselats(mhﬁwb)oar@methogmhawh tAs abifreseptsi wmxlyyor

substituted by halo al kox 3 or

Compound of the forP%ﬁ?)gc%rggégg%afpﬁéseF% eg'r%fm&n rgres t%l %Frfpr[esen h whi ch
R2 represents a rsbgiR&adpr@bﬁsgnenfyrom optionally substituted phenyl ;
optionally substl tuted benzopyridine, optionally supsti t%t ed
benzot hi azol i) optlf OFFRFISFNIS d’b%‘ﬁ pXXPBEN U An EAPyasents gpgthesyarmbgnydy 0l ut ed
napht hyl ; opti onal ne2 9 DEC 2005
50 which is opti onrg Ie$§/éﬁs ('bstl tﬁeﬁ!’r{f%@ﬁg&g{ﬁg@lﬁtr& n%éé]%(c)grtl t ese radi cal s
preferably beiing dhoswmeseﬁtsamthall Rferepatsents henyl; @{O}ncﬁﬁnesqr@ls%)"al kyl

or (Cd-Co)al koxy r oups C6-, C1B) ar,y. rou |ona substi,t ut ed
by hal ogen, f%rleges'/" %og‘&?f%ﬂnpf d llé:,;%prgﬁ 1 yanpe b@%‘?‘?ﬁo‘ﬁngbof t he
formula | accordl rtgc)taaoagm exne of C al ms 1 to 5 characterised in that Z
represents S. 7. ound accor di ng to O3

4- ( 2- met hyl phény| sl%n fraprgsentsn - ﬂ(é)loqoahwl f Buorww BIFENSX ) DIFPYFEIS aci d

t he stere0|soners h acids or
bases. 8. Process aﬁsﬁeéﬁg’a glrg]g rrp%%ﬁ? §€Ahsr%ﬁ P%El{r%ru%{t rlteaccor ding to

Claim1, in wv)ch R'Arepepems damsthexGBakiyl;RT &pme{ﬁmphelﬁl,aﬁdom repfisents
characterlsed in that a conpoun in which B

of
and Rl are as def itfed GeRrRyms Hptpoxycar P'éﬂc*ll@oé%lﬁpf%e‘gs?ﬁ?’ of the fornul a

I11: R2 - SHIII
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. Compound of the formula I according to any one of Claims 1 to 3, in which R’
represents benzyl optionally substituted on the phenyl nucleus; optionally substituted
phenyl; or optionally substituted pyridyl; the substituents on the phenyl nuclei and on the
pyridyl nucleus preferably being chosen from halogen atoms and cyano groups,
trifluoromethyl groups, (Ci-Ce)alkyl groups or {C;-C¢)alkoxy groups or a (C¢-Cig)aryl
group itself optionally substituted by halogen, (Ci-Cs)alkyl, (Ci-Ce)alkoxy, CF3 or CN.

5. Compound of the formula I according to any one of Claims 1 to 4, in which R?
represents a radical chosen from optionally substituted phenyl; optionally substituted
benzopyridine; optionally substituted benzothiazole; optionally substituted quinolyl;
optionally substituted naphthyl; optionally substituted triazole; and the radical

o



in which R2 is as defined in Caiml, in the presence of a base. g” Z[]
Process according to Claim8, for the preparation of an enanti orr% (EF IE\e
formula Ib A,, /BlZoloR2 C 1 Rl- [Q n |b 29DEC2005 51 in which: A B,
Z, R, nand R2 are as defined in Claim1l1l and * denotes an asymetric
carbon, characterised in that the caopound of the fornula Il is the
enantiomer of the fornula: in which B and R are as defined for fornula
b and * denotes an asymmetric carbon of the sane configuration as the
equi val ewhichay ¢pgionally subetitited bk aubstituen® onfhese eadical upreferabhabéing clwsero rrpound

" epr osentionatosen 686 §nd%caP 0, [Rdpdi (LT e BB GRFR Brp i of
t he for n|ggaryVgrob oforally Ribdtivited byttialigeR Cr-6 s akkyt (U-0gdlkory, TRi 68 1, i s

reacted with an organic or mneral base, and the resulting conpound is

then reatNed with a conpound of the fornula Il: in which B and R are as
defined in Cdaim1l for fornmula I. 11. Process for preparing a conpound of
the formyla | [ [ S.1- dn#
0, char act eri sg‘gg&{ngt(ﬁq?é Rm%ﬁ 1*9&%%8111 ftx\{ah)gn?eéfé%%ﬁiqﬁ%’ %aﬁc?%l ch_‘ 0: A
% C,, g_indhat Zrepfseintd¥.| a 2 9 DEC 2005 52 in which R, B, Z and R2 are as
defined in Cdaiml and A represents -COOH, is reacted wth an oxidising

agent such as_mchl oroperbenzogi ¢ aci d.
7. Compound according to Claim 1

4-(2-methylphenylsulfanyl)-2-(S)-(4-triﬂuéromethylphenoxy)butyric acid
the stereoisomers thereof and the addition salts thereof with acids or bases.

8. 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:
0]

o%—o R [

B

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

R2-SH IiI

in which R? is as defined in Claim 1, in the presence of a base.

9. Process according to Claim 8, for the preparation of an enantiomer of the formula
Ib
G % Ib
R1—O (7]



12. Pharmaceutical conposition conprising an effective anmount of _at e%st
one conpound chosen froma conpound of the fornula I according tzi GJd{yz 05
one of Clainms 1 to 7 and the conpounds of the formula | for which R
represents naphthyl or 4- methoxyphenyl; A represents carboxyl or
met hoxycar bonyl; B represents ethylege; n represents 0; Z represents S
or Se and R2 represents phenyl, in conbination with at | east one
pharmaceutically acceptable vehicle. 13. Use of a conpound of the formula
| accor dinvhiglo any one of Clains 1 to 7, for the preparation of a
medi cament i ntended for preventing or treating dyslipidaem a,
at heroscl erosi s, and di abetes, ) ) _

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

characterised in that the compound of the formula II is the enantiomer of the formula:

Rt
s
o&o

B

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.

10.  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:

R2-Se-Se-R2 1V

in which R? is as defined in Claim 1, is reacted with an organic or mineral base, and the

resulting compound is then reacted with a compound of the formula II:

1
O\B)g—OR I

in which B and R! are as defined in Claim 1 for formula L

11.  Process for preparing a compound of the formula I according to Claim 1, in which
A represents -COOH and n # 0, characterised in that a compound of the formula I in
whichn=0:
2
Asc A, R

R 1_6 Ia
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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.

12.  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
7 and the compounds of the formula I for which R' represents 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.

13.  Use of a compound of the formula I according to any one of Claims 1 to 7, for the
preparation of a medicament intended for preventing or treating dyslipidaemia,

atherosclerosis and diabetes.
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