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WD 2004/ 031116 PCT/ EP2003/ 008887 Novel substituted
aryl hexadi enoi ¢ acids and esters thereof which can be
waised/osane t he treat ment and prevention of di abeCBEP2003/008887
dysl i pi daem a and at her oscl er osi s, pharnmaceuti cal
conpositions conprising 5 t Hem and processes for the
preparation of them The present invention relates to
aryl hexadi enoi ¢ acid derivatives that can be used in
the treatnment of dyslipidaem a, atherosclerosis and
di abet egqvbOsdifitutd PGl ésiadieslRRHIs AR Estefy ileréd g
t hem ang to processes“for the preparation 10 of
t hes ewhixipaamble usdd éor thedmeatorendland pl@lval:legnttxf dlhbetﬁée

of these conpqunds for the roduc- n of- ne
dysl m@esnvag'ﬁfiw@l«em ﬁ@%ﬁrﬁh phieil ko050 B rising

at her oscl er g gﬁ&e&%s&s&@ BARGOURHURS,

cardlovascu ase renmal ns maj or di s-
15 eases and the mai n cause of death About one third

of men develop a major cardiovascul ar di sease before
t he Hyepodsefd inwentionwehatas 0 ovylhgxadieneisracid gerivatiyes ghat can

boysedanEhe HERTHE G AP RIS osis D Y oa o Phar
n@ggﬁcaﬁg@m}lﬁl@n& ésJeHl rlgl'r%eﬁ‘t%gn | F@g?&eg %nfdimt'h% préparation

suchn as coronary dl sease

oﬁ&@g&@ﬁn paakgnosi s and periph 20 eral vascul ar
di sease Fenaln the prinme cause of death and handi ca

t hr ollgh inutentioinealso reldtes\ivetheasset Metlesetommund'Sefm ;tﬁe produc-
can accel erate the devel o ment of c

oo o ety R ot e SRR, Soeroro
d daem a is a significant factor in
are Pt

scul ar accidents and death. 25 The devel opnent
of afr#ﬁﬁﬁ? %ﬁhﬁ'f’éss cﬁﬂﬁ@%ﬁu‘lé} BfdehdeNkfaiiB! Gthe/ of the major dis-

dysl 1 pi daem a, neans abnornmal |evels of
edsepepidotial ptain n:auhe dﬁldnxﬂhphbsua oneTthisd e shen odévehop gl major
particularly evident in coronary di sease, di abet es 61
caydiosiasqularidhseson befare the cagecof 6& withl WpAemghowing a lower risk

(£ Qa0 Ehh G aNORGstearD A6 AER RO ot SR e Ol just as
vitthetdt184y ngdlg@a%cufépdg&géésog*é'&éﬁ),%/ 51030 8888& even more in

scale. Vascular diseases, such as coronary disease, strokes, restenosis and periph-
eral vascular disease remain the prime cause of death and handicap throughout
the world.

Whereas the diet and iifestyle can accelerate the development of cardiovas-
cular diseases, a genetic predisposition leading to dyshpldaerma is a significant-
factor in cardiovascular accidents and death.

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

The concept intended to explain the development of atherosclerosis was
mainly focused on the metabolism of cholesterol and on the metaboﬁsm of

triglycerides.
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2 However, since the studies of Randle et al. (Lancet,
1963, 785-789), a novel concept has been proposed:. a

w@beamsaid atty acid cycle or Randl e cycle, whi BOT/EP2003/008887

descri bes the regul ati on of the equilibrium between
the netabolismof lipids in Zerns of tri gl ycerides
and chol esterol, and the oxygenation of gl ucose.

Fol | qwi ng 5 thi ot | | nvent ]
o moBeReE st b R of RARLTYET BrahcpE 1Pes 000 = movel
‘] it Vo X !  which
CHEIPONILE bR RO gt gl i
déseeibap e Fedaron fwhe keqailiriimrbesmeehi thetmetabolism eflipids in

"Peroxi sone Proliferator Activated Receptors”. TheseF ,
terms @ ttiglycarides pad ehilesterol, paguhg iy gendtion gf glucose. ollowing
metabolismin the |jver,(PPARa, i sof o . In I .
thizeQReRpk the IRveRIPT Y adielasii s BBl Hogsafrh e 3fih of which
i : i ' ABiabBliSm and glu-
SR o URURAC i sl g0d el anc g

cdewrsthpbligr] ective activators of another isoform of

PPARs: PPARy (Lehmann et al., J. Biol. Chem, 1995 . .
270, Fibpaegarerashiknove thesapenteragands withea anechanisiegf action via
novel class of conpounds that) are power- ful .
gV eraEnEe dTTo B AR VAT BORRS RS OGRS "o GRS AR P main
f t.his V] . onsi der abl e
G G R S UM S e D
specinf iHealak 10 tyrars ahReLldmhedicest evd beenidestriberl as powerful
the formul a: OR R1L 20 (R, \OR 2 in which

R1
hyegglgsmmisnaagepts nahdty andbaninmalselt bas (hegneteported that thia-
al i phatic hydrocarhon- based group; ap opt, onal

 zalidisedionee dre A ertelselseiv 2 Is ef @ap y‘épk m of PPARSs:

upy an _opti.onal | | t d d/ or
AR eBBR G5 L kel bBll, M SR A2E5 T
PCT/ HE2RR3hAN888B ¢e discovered a novel class of compounds that are power-
ful activators of the PPARa and PPARy isoforms. On account of this activity,

these compounds have a considerable hypolipidaemiant and hypoglycaemiant

effect.

More specifically, the compounds I of the invention have the formula:
-0
\ OR

R =

\

R! represents an optionally substituted saturated aliphatic hydrocarbon-
based group; an optionally substituted saturated and/or aromatic carbocyclic

group; an optionally substituted saturated and/or aromatic heterocyclic group;
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3 R2 represents an optionally hal ogenated sat urat ed

al i phati c hydrocarbon- based group; an optionally
wenghstiud ed saturated and/ or aromati c car bocyedT/EP2003/008887

group; a saturated aliphatic gydrocar bon- based group

which is substituted by an optionally substituted

aromati c carbocyclic group; or a saturated aliphatic

hydr R2GeprdsbRRy &1R0pHOHR jepte it t}ﬁg -

sat ur at gg gnd/ or a?oﬁat%mﬁgggﬁ gtécpgi’/ac%ﬁ?%&girég p; ntka%.lﬁ rocarbon

basetl gabsp Ranrepiasdhyt substiteteehsstoratedoindAsth agdrhetic carbocyclic

saturated aliphatic hydrocarbon-based group, which is

g5PEp oheatiIatad abigBatic by dserarbenbasechgeaup which isrsubstibeted by an
. 0N s r rS.at ops; hal ogen atom_ a nitro..

og}‘lgg%lffy gg} ﬂ%}x?eép ixg)n(m&c carg?gf@i'c&{gugf e satjpated algphatic hydro-

j hidut; - i,cal ; .
PLF A SHRSAN SSBIIOAE by SN 5)Br b hetero
cgdizsgroupt ed by one or nore radi- cals G

(G -do)al kyl sul fonyl; (C6-C o)aryl sul fonﬁl , in which
ar y| thesragigalpRarepresentbisidiependentlyo apragsaturated aliphatic

hyARER e ghudn BHD 5 CpROnEIS SAOBTIAE], Ari i ofionally
PO OLRREE o0 o B B er ol fRESroups s
(b b Siay ot by o or or radil
ng’mg (@-S)oéarzv{m gy, avkigh is ppﬁm(;@lzqh lsabgqtuteéiG b%mmﬁuflgre radi-
cilhiteh s pRoA RO G CarlrBaeulBysings aHiebr 1 15 optionally
SRS Epne i SRR 63/ S gyt pteromyt which com-

pEYE 6dd by indre HaércDARIsY cHddBA U drHIO INOYn @ BCar® id18pBonally sub-
radicals G G is chosen from hal ogen; optionally

stitatexhebpt eteal deoxyprer ratitilon 8% y (Gala)arydmatcdbaty | (Cs-Cio)-
R regresent,s a hydrogen atom a saturated aliphatic )
anyjenr BenylgBHNG A s Kei-Capalipxy carbemylio (Gréapalifgarhonglamino;  di-

S SRR MO R RARY Rl TR B o fcpaly sub
<] by B R CRE 1A RSt
b)zkmmeor frore Radicatse @GP e €GRCH)AIRglcartioeger o (CCsRycldatdyl(C1-Cio)- -
alkyl, in which cycloalkyl is optionally substituted by one or more radicals G°;

G® is chosen from halogen; optionally halogenated alkoxy; or optionally halo-
genated alkyl;

R represents a hydrogen atom; a saturated aliphatic hydrocarbon-based
group; an amino group, which is optionally substituted by one or two saturated
aliphatic hydrocarbon-based groups; or an optionally substituted aromatic carbo-
cyclic group; '

Z represents O; CHR¢, in which R takes any of the meanings given above
forR;

i represents the integer 0, 1,2, 3 or 4,

and also the pharmaceutically acceptable salts thereof.
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30 and al so the pharmaceutically acceptable salts
t hereof. WD 2004/031116 PCT/ EP2003/008887 4 Accordi ng
wWo cotthgriieivent i on, the term "hal ogen atonm' neaPST/EP2003/008887
chlorine atom a bromne atom a fluorine atomor an
i odi ne atom The term "aliphaic hydrocarbon-based
group” neans a hydrocarbon- based group having a

Ilnear or branched chai,n, ferab cont ai ni,ng from ‘
to &cording %ﬁﬁﬁtlaﬁ%n ?}Pre H&?gﬁ? FHPE t Trefps aﬁqalﬂorlne

bet t L. fro 0 #Tgm or exanpl e

a GTO?'Bnﬁ aEar b%ﬂagtlglﬁ%t&%x& EH\ o) gﬁ ur at ed
hydr'm@rt@ﬂﬁ dtial hmﬁicbpocg{ Bymi gr6ut! kiéarisadi hydrocarbon-
cal s, such as thyl,” ethyl, propyl, isopropyl, butyl,

basedtgm}ap hatvmgtay]lmeqnem lyﬂa,nched ahamy, prefe@yawgtmmng from 1 to
2-met hyl butyl , 1 et hyl propyl, hexyl., .i sohe
141gmb@;a¥monyl_s¥ PoeforariA )f pﬁps%/ 1 tg) }pe%/xhc;|b,§g@9|sx¥l from 1 to 6 carbon

e 1mathy|-| et hyl -
at Ihbspfdﬁ gﬁlﬁlﬂr&’ilﬁgﬁﬁfﬁé - propyl butyl,
4, 4- | | Ikyl radi-
o ne%]ﬂﬁ%%yo?,%ﬂﬁ%ﬁte %?fo;a%%oﬁ&i@#oﬂ%@ﬂge%?ups are alkyl radi

cals,n&idhy ha angthyl, éih?} qpnmiyﬂ]yiwpt(ypylalbdltyl 1sobuty1 t—butyl pentyl,
7, 7- di met hyl oct Exanpl es of hal ogenate t ed
IShpemea%wnbsds nethy Bnay ] -eteipropyLse wahesr kjeohexyl, 1-

o b B AL Sl e
PLAPET R, BP0 RIS SORSEIIBBRYLS ocyl, 1

rrieﬂ%ﬂhé;b\tf;rlsarfﬁet&@més@ll Bpydienethyliekgb morsyl ulealybdl-methylnonyl,
portionand/or an afomatic portion. 20 The carbocyclic
3, Zrdintesh dookyy end @, +-dithetdiydoqtyik| ude nono- and pol ycycl ic
al s the e radical,s

L?dlté’@é})ﬁ]leﬁco Belpgspaied, stuimed ddfotst BBt 3lfptidtic groups

oESHRBSOn yIoHL, Be PR aPab pFess et et o
_Q(l:]tzlqgcgu%ﬂi or peri-fused), i.e. containing at Ieast

two carb atons in common. Each nonocycle is
pr ef Ier thiel gonBexttod tBe mmventRe, ibe eupmsaﬁoné'smxram and Aor aromatic
to 7-nmenbered. The heterocycl

cwwﬁsmeeﬁ)&lw qrweéﬁr&gxﬂlq rraﬁ469 "mipns o aé rf’B% gﬁﬁl‘lyaf fpay com-
p 28 §5269a 6 30:HbR b9 of 3R %r8atic F3HHOR.

The carbocyclic and heterocyclic radicals include mono- and polycyclic
radicals; these radicals preferably denote mono-, bi- or tricyclic radicals. In the
case of polycyclic radicals, it should be understood that these radicals consist of
monocycles fused in pairs (for example ortho-fused or peri-fused), i.e. containing
at least two carbon atoms in common. Each monocycle is preferably 3- to 8-mem-
bered and better still 5- to 7-membered.

" The heterocyclic groups comprise hetero atoms generally chosen from O,
N and S optionally in oxidized form (in the case of S and N).
Each of the monocycles constituting the heterocycle preferably comprises

from 1 to 4 hetero atoms and better still from 1 to 3 hetero atoms.
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Each of the nonocycles constituting the heterocycle

preferably conprises froml to 4 hetero atons and
whets@s1136i || from1l to 3 hetero atons. WO 200B¢DRRA0DE 008887

PCT/ EP2003/ 008887 5 Exanples of aromatic nonocyclic

het erocyclic groups are 5- t® 7-nem bered nonocyclic

heteroaryls, such as pyridine, furan, thiophene, ’

pyrrole, imda- zole, thiazo) e, |isoxazole, ,
i Sot%g@meé,offmmwé% ihﬁge’rownﬁlgzgwps are 5- to 7-mem-

t hi;azi nes, ;. go\is e, . | e i az N
ol BTG s BR85S s BUGRAE KBRS Biprhchz Bl ol imica
zd18! EiREN6) ioxarSldPofhifzoles #itdzahedpyanki@l ipyesziag, thiazines,

the aromati c nonocyclic heterocycl es” nenti-oned above.
oxaxatep pysamifle satadisobel thazale andrtbiaskéazsde.nonocycl i ¢

het erocycl es are espe-_cially tetrahydrofuran

di oxtraanples iafiunsaBIRERChBIONSEY GNP ory <lip ig5aypaaFe wnsaturated

di 0x: hol | i t:hi i Li
oS SR SRR Rl U B ) DRI e
g5 BRI AT CRAR LT i By re

cialiyl aétrahydrofiuratoldéoxdlame, riddtiezolding op yrazmolidiren zoperidine, diox-
pyran, benzothi ophene, indazole, benzim dazole, )
arige rporphaling, dithjang othipmesploling cpipsranipe.uriikane, oxepine and
urine, quinoline, isoquinoline, cinnoline,
azspiMfal azi ne, 15 qui nazol i ne, qui noxal i ne,

n ag rﬁﬁf&ﬁ\#@b _rlﬁS%r’oBYa{t&ZBilc?Eﬁ& Réteboyicid ggrg%g)ts PWr @8O each mono-

1, azi ne pyrazof opyri m di'ne eridi ne. The

cyeld W Bt esl 7deeinbrted ase didélixine igidolseineob depizefurah, benzo-
saturated bi- cyclic heterocyclic groups. Exanples of
pyanphenzothidpheriei indagols, bepgimislagolou penapthiazpdecbenzofurazane,
consi sting of 20 5- to.7-nmenbered.nnocycles,. such, as, .
beACOLHPFEAERNG o Riliaz BP0 SROHRRIER Guicling;  Bhfhalazine,
: . L. f AL i )
oflbe 550 SRR IIDHERE, RAIBEERL Y GHEL 6 pyrazolo
1,8,adiGaire) A5 RrabRptiakidind 4%d Préridindong t hese
radi cal s, mention may be made.especially of phenyl, )
25 riBphshlyiratedndénivativesdofptiesargronps aredixgmiples ah saturated bi-
exanpl e of a saturated aliphatic hydrocarbon-based
cyshe hgtespedicigroans.

Examples of aromatic tricyclic heterocyclic groups are those consisting of
5- to 7-membered monocycles, such as acridine or le carbazole. The saturated
derivatives of these groups are examples of saturated tricyclic héterocyclic
groups.

The aromatic carbocyclic radicals are preferably (Cs-Cis).

Among these radicals, mention may be made especially of phenyl,
naphthyl, anthryl and phenanthryl radicals.

An example of a saturated aliphatic hydrocarbon-based group substituted
by an optionally substituted aromatic group that may be mentioned is the
optionally substituted benzyl group. _

Saturated carbocyclic radicals are especially cycloalkyl radicals, preferably



by an optionally substituted aromatic group that may

be nentioned is the optionally substituted benzyl
wQ@raup3iisat ur at ed carbocyclic radical s are especr/aPop3/008887

cycl oal kyl radicals, preferably W 2004/ 031116

PCT/ EP2003/ 008887 6 (C3-Ci s)ecycl oal kyl and better

still (C3-C o)cycloal kyl, such as cycl opropyl,

A SIS RS0 TEB Yy cyctopropy,
i d/ : : ;
BB SRR A, SOERBPED) BPUBLE BAErhAG o nor

b(ﬁlhg{[ati c heterocyclic nuclei are the follow ing

radicals: P Bl B2: B3: B4: apo) B5 \ P/ B6: \ PP
B7: Exdnipled cfarbmatiti artd /@rrsapuraseh rarbocyQionudep asntheMollow-
represents Nor C. Preferably, in Bl, P represents O

5 ingrragicalsy B2, P represents S02 or 0 and Mrepresent C
or N, in B3, P _represents 0; jn B4, P represents O;

in B5 P DRESERT s 0; | B6 eprese 0 Ry B7,
- P represege S M or gnts N, IS
preferably subsgrtut ed by\a hgen 15 Wi th

al kyl or al kyl carbonyl. If the optionally hal ogenated

sat uﬁ)?’atxﬁpﬁlegldg RO A fed WM RS OARARAL SHyEHE nulkei are the follow-

interrupted by one or nore oxygen or sulfur atons,
inklagdidd®ans that one or nore carbon atons of the

ydrocar bon-based chain are replaced by one or nore

oxygen o ul fur atong pbeinrg under st ood > e
ghetler of 5 arepgot [T oget heggi-n|the n.
WO2p07 116 PCT/ ERRQOQS ‘ 7 pe
PO
~CO =0 Q0D
o pe
P PO .

10  in which P° represents O, S or SOz and M represents N or C. Preferably, in B1, P°
represents O or S; in B2, P° represents SOz or O and M represent C or N; in B3, P°
represents O; in B4, P° represents O; in B5, P° represehts O; in B6, P° represents
O; in B7, P° represents S. |

If M or P° represents N, this atom is preferably substituted by a hydrogen

15 atom or with alkyl or alkylcarbonyl. .

If the optionally halogenated saturated aliphatic hydrocarbon-based group
is intérrupted by one or more oxygen or sulfur atoms, this means that one or
more carbon atoms of the hydrocarbon;based chain are replaced by one or more

oxygen or sulfur atoms, it being understood that two hetero atoms are not linked

20 together in the chain.
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Rl preferably represents al kyl or aryl, for exanple
(d-C6)al kyl, such as nethyl or (C6-Clo)aryl, such as
w@b@apbi11A preferred neaning of Z is 0. Advant BgEEPBNY0088S7

i is 1 and R3, located in position 5 of the phenyl
nucl eus, 5 represents (Cl-C@) al kyl, (d -C6)al koxy or
a hal ogen atom Advantageously, R2 represents

(A -C6)al kyl or benzyl. The substituents

al I riﬁaprafewby sepraseRtsprikit oy eYip £OT xR g,gp@ )alkyl, such as
het s are, for exanple: a
Qéﬁé%&éﬂ?ryﬁ%“ Ier'b‘*?‘ yi: nitro: optionally

haI 0 ( (;}IZ%I 10 optional | y hal ogenat ed
‘%?’?%F‘%gx‘?ea -Co)a ?kyl thio, which i-s optionally

SUb Aé%ﬁtu?@&tél y, i(168- zihd)Ré,rlxobestBtlﬁmpdsm@mS\Mflthb pluepy]l nucleus,
is optionally substituted by one or nore radicals G

repmge@tsc(ﬁaf%d)?kyl (CarGabrilsoxyapy/a hplogepateomal | y
(C @%%@?gw%%%% meeeﬁseﬁg 3?6@3@8&%9@( by

SUbS@ i)yl‘h?s%tps U{g ony a%ﬁ%gﬁ%{i ?Bd)’lar Yy %B -(‘)bﬁaied uglhl CarbOCYChC

g\@h?s ahd }@ex@ﬁyd@g&dwpswb%réx&ﬁ gldy one or m)re
radicals G 5- menber ed het er oar

a talqgens etoron eymo nhyércneyd,emtrcm @mom%rs @ﬁlngmmyl (Qr-Cro)alkyl;
oﬁtggﬁqflmﬁgaq@%ﬂ#&(t%& %i@x )(Em&qg%% (;ng\ is opnonally sub-
seyflad D RhC-ERBALRRM i TR SYESY bRHURANP Al by one or

Ea?éraql&)@@xt& aylbﬂw 1fin}u@h Bt lglo@hoaeuylsklblsamtm by one or

C204ak|ene - C5) al Kyl ene, which is
mopé ratiedis ¢; $GbC1©hr}tltl’t1ednbyhmh@;ryl is ophonally subsntuted by one or

C6-C1 | (C1-d | kyl t
mémd?cia?éﬁs ( fyr- Qngglgyl : P@Yf @{] céw?saréysuége@y i R aryl is

il SR A 9,5 78t ey

IS and
5 R 0 o e A s e

%@ox@eﬂw %ullbﬁﬁmtbdnbyo pnenowhiroite aradicals Gptaratyairl with (Ci-Cio)-
| ogénated; in which Gis chosen from hal ogen;

alkytbathorlyl; (ot Codelkpyytaabordn deday: @qyp)arb@mﬂos@ which aryl is
STEEHSRE R LR T LA R A s s
S5 e ARl g Brapcly s

stitaBedCb9)axdoy kcs-whd)sfyl @l-cgashmyal; iroMeticly alfgl Boepiddieally substituted
and/or” optionally substituted by (Cl-Cl4)alkyl .

by one or more radicals G; (Cs-Cio) aryl, which is optlonally substituted by one or
more radicals G; (C1-Cio)alkylcarbonyl, preferably (Ci-Ce)alkylcarbonyl; (C3-Cs)-
cycloalkyl(C1-Cs)alkyl, in which cycloalkyl is itself substituted by (Ce-Cr0)-
arylsulfonylamino, in which aryl is optionally halogenated;

in which G is chosen from halogen; hydroxyl; optionally halogenated (C1-Cia)-
alkoxy, preferably optionally halogenated (C1-Cio)alkoxy; optionally halogenated
(C1-Cis)alkyl, preferably optionally halogenated (Ci-Cio)alkyl; nitro; cyano; di-
(C1-Cu)alkylamino, preferably di(Ci-Cio)alkylamino; (Ce-Cro)aryl, which is
optionally halogenated and/or optionally substituted by (Ci-Cis)alkyl.
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WD 2004/ 031116 PCT/ EP2003/008887 8 Exanpl es of

hal ogenat ed saturated aliphatic hydrocarbon-based
w@reaupsiiig¢ or hal oal kyl groups) are perhal o gr OPOEFEPBN&MNSSS7

as trifluoronethyl or 2,2,3,3,3- pentafl uoroethyl.

Simlarly, an exanple of a ha oal koxy group is a

per hal ogenated group, 5 such as trifluoronethoxy. The

salts of conmpounds of the fornula | of the inventjon ‘
cont Bxamplgs aofbhalogendtedcsatarated raliphagist by drogathpn-based groups

addition with an acid or _exanple,b eactin h
(R Ao GFOTRR 1 Realq BEvRe e SERBMOtRiE or 2333
ididn an inert sol- vent, such as ethanol, and
pé{{gggétogeﬁ}bﬁévaporati on. Acids that are particularly 10
sui teiliRriy)ahueernp@as] & Ieflodtkogy groagiids partalpgadted group,
physi ol ogi'cal |y acceptable salts. Mneral acids that
suvhyastei fluenoinettexkyi ncl ude sul furic acid, nitric acid,

hydr ghal i i ds, h d Lc.acid. .. .
hz d :ﬁgﬁﬁ%@%%ﬁ&omgpg rag\%m)&f’rthg lljrg*%érggoor{ containing a basic

or t.hoph e id, 1. C i A :
R AR Gt df bl ftioR el HrTadl,; for Sle By acting the
cdrRpb e oFBROforRadh ¢ with BA ilen®drnphat bf therddi@ it lahdnert sol-
aral i phatic, aromatic or heterocyclic, car- boxylic,

vait) badhi as @thanolf and csubsegsentserapoastiéor Acidsathad are particularly
acetic acid, propionic acid,, pivali¢c acid, . ,

suitablerinichieds Prgands ar miae aeidsdhat praduce ahysiglpgically acceptable
imelic acid, fumaric acid, maleic acid, lactic acid,

$3%rtaric acid, malic acid, citric acid, gluconic acid,
20 WI‘Q} %Cfa%' that TheP e nterftfondd in*RIM Stilffitie &dInitric acid,
met hanesul fonic aci d,” et hanesul fo- nic acid,

hedfohaidi fidd, aich @ hydr@etigrie acjdtdrahpdrdbiromiic aaid,dphosphoric
enzenesul fonic acid; para-tol uenesul fonic acid,

adidp Istipla pe pethopbospheric aridyand pléamis 38d- and

| |.sylfuric . acid Th Lts with acids that, ar {
oy <SSRl Brgany€ aeidsrabral femenfipndd sbastepg e mono-
i i 3 . i . . . t . ~
EIERERFAY U lhac RIERE, LAERRCBgObr Kiferocyclc, cr
blic s@asniedr elilfibie aels)euctdss firniibacid)aaetiaadid, Phepionic acid,

conpounds of the fornula I containing at | east one
pivalid atidh cli¢tbylacatic abiel, coalonicasid, sucsinit ecigo pirehergid: Jumaric
acsiczil,I E%léi? %rciedc,)flacbt%/c :ragia?ttailr(t)gric\:M agitc]:l, ?nﬁlhé/ gcii l, giqirizz acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid, methanesulfonic acid, ethanesulfo-
nic acid, ethanedisulfonic acid, 2-hydr0xyethanesulforu'c acid, benzenesulfonic
acid, para-toluenesulfonic acid, naphthalenemono- and -disulfonic acids, and
laurylsulfuric acid.

The salts with acids that are not physiologically acceptable are, for exam-
ple, the picrates, which can be used in the context of the present invention for the
isolation and /or purification of the compounds of the formula I.

The compounds of the formula I containing at least one acid function can
be converted into the corresponding salts thereof by reaction with a physiologi-

cally acceptable organic base, for instance ethanolamine.
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cally acceptabl e organic base, for instance
et hanol am ne. WD 2004/ 031116 PCT/ EP2003/ 008887 9 They
W@ 200488806 be converted into correspondi ng net abCEEP1083/008887
inparticular alkali nmetal or al kaline-earth netal
salts or into ammonium salts,9by reaction wth bases,
such as potassi um hydr oxi de, sodi um hydroxi de or a
carbonate. A first preferred subgroup of conpounds, of . _
the THOEFERGASe bassosverige e correspapdingametl salg, in particular
or.nul a,l _in,which: Rl represents.an optionally .
aliglic efal k2 lsaineseed HSTEhsIRG OF JalRo CAVRONL Selity by reaction
M{%%es,%&ptﬁw&%sﬁﬁn%gkﬁ—bkfdﬂ 86diR@h Hgéf&gdé%g/a%rbonate.
aromat 1 ¢ carbacyclic roup; R2 represents-an
opt i Anfitstprofragendigrdupadfuccaahpounds phétd tivention consists of the
hydr ocar bon- 10 based group; or a saturated aliphatic

compoveds b thofesamlyl buphidbstit uted by an optionally
bstit ut ed tic ot di cal . .
gonoRb PSRt Al oranans Pupefierd spfieted 2liPhGHS hygrocarbon-
bé%tdu Fggc%ﬁepgsfﬁ‘.to H&Qﬁg)ey ﬁ'ﬁllt)ég%atg.gﬂ‘étggoirﬁ?/or fromatic carbocyclic

al i phatic rocar bon- group,
geqip;onal 'y hal ogenated and/or optionally interrupted
by one or nore 0 15 or S atons; a hal ogen atom an
opt i Bhaepresents ogeoptiennllyChalogenatedosapuptestpliphatic hydrocarbon-
C6- Cl o) aryl group, i.ch.i.s optionall ubstituted b
biseal 00 Pb AL prac 1y Parbengiased dHoHBLbgamId by an
- [Molph &rgrpg : t nore hetero atonms chosen
Ogﬁg%wggﬁg 5?‘3&215%%%&[ Iy substituted by one or
DI etHeadidicdll$ RGare 88 £éherbllp)drifingtaiBove or better still the radicals R3
(C6-Cdo)aryl (Cl-do)alkyl, in which aryl is optionally
repubsergirstepententlppf each otherpasatadtashakipl@ticahpdpcarbon-based
t hese conpgunds, the q<l)nes nore particularly preferred

graup tapsiomallyhalpgenaded andd or oponaHy dptssrERierpy one or more O
ob SPHGHET, MRLb e B RIS oS B ey, o
(SRS D OB Ty SOy oy racics
5-atoy V-membbreab hpgraatyh groupi vettich tcbimgpises exnecorm raire  hetero atoms
t hi azol e, i m dazol e, isoxazole, isothiazole or )

chasennfrem@; NoandiS(a@d opsipanity isubstiaitepbyrateanr yorgrgdisals G°;
dlt(E?-%ﬁo)g&%gﬁJ@rgos;’( 6'|C15)%P};1?éle"ﬁtlo331%§£i icr)lnx?vlhliéﬁ gll:Jy Sltsi (t)}yt"igrgally sub-
stituted by one or more radicals G°. |

Among these compounds, the ones more particularly preferred are those
which the radicals R® independently représent optionally halogenated (Ci-Cio)-
alkyl; optionally halogenated (Ci-Cio)alkoxy; a halogen atom; phenyl, which is
optionally substituted by oné or more radicals G°; optionally substituted hetero-
aryl, such as pyridine, furan, thiophene, oxazole, thiazole, imidazole, isoxazole,
isothiazole or pyrimidine; or di(C1-Cio)alkylamino.

Preferably, among these compounds, R? represents optionally substituted

(C1-Cao)alkyl; or an optionally substituted (Ce-Cio)aryl.
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(C1l-CG o)al kyl; or an optionally substituted

(C6-Cio)aryl. WD 2004/ 031116 PCT/ EP2003/008887 10
w@eang3tinese conmpounds, the ones that are espeRCHEP3003/008887

di sti ngui shed are the conpounds for which R2

represents C -G o al kyl. Thet@onpounds for which R2

represents benzyl are also distinguished. A second

preferred subgroup of conpounds }c_)lf t he inverhti an ) <hed ‘
consfBiongthess qomepWisotRRIoNSs thakaromesrAcally pistinguished are

whi ch: R1 t t I i .
¥iiPlr oL A S50} B B BRI S s fbouags for whicn
RY 'rgs%%@éﬁﬁ 1%?&5%6%114% Sigenat ed saturated

al rphatic hydrocarbon- based group; or a saturated

al i phajecond ytefrepach sibgrasipdofgcamposnts toif tthe edverytiem consists of
10 optionally substituted aromatic group; the radicals

thezoanpourd gyefitbe dptrpuladfinighichbove or better still the

radi cals R3 represent.. inde dent f, each other.,.

Gt ok CSRICsn ARy LS BEHES bl S/ bR tighetero-
cﬂﬂ'&i Jy hal ogenated and/or optionally interrupted

by e or nore O or S atons; a hal ogen atom an

opt | RNAdPrigsdiat agessic@llyGhalogenatbd aayurhtedalippati@hydrocarbon-
(C6-Ao)jaryl group, which is optionally substituted by
based grouppora satdiratedagliphatichysirogarbpnrhased gagup substituted by an

oo BB ERRERIBE, So5 one o e etero
bst i t ' . .
SO Sl R SOy S el il 0

réMibdet aindlepbiiderB} b BadH Wik s bhturhRd djplefi Rydrseibon-based
adi cal s Gp 20 Arfong t hese conpounds, the ones that
grnp, which paoptionally hglogenatadr autl Areopti¢rsdly inderruptashby one or
the radicals R3 independently represent tionall
MREE & Ot SEPIEICR 1@?%694 iy %bﬂpéwa@ﬁy }F?ZBS%‘E‘EQ‘? d&r-Cuojalkoxy
a -d o) al koxy hal . a . i.ch i .
g’((%‘tpl’ BAQZFT%?}O)?E%IS&T%P& 8’39%91505 or}iﬁirﬁr it ca%g ‘%g or more radi

cAPigonakl }fosﬂﬁﬁrﬁﬁéi‘eadhetﬁﬁi:ﬁ'zP dp WHich éém?)‘fsbﬁidﬁ% or more
uran, thiophene, oxazole, thiazole, imdazole, 25
héteax apehechiseatfhormz0) N ard Byanidnoptioresllyosubstituted by one or more

di (d-dC o)al kyl am no. Preferably, anong these . . )
racienhe (R s di(@1-GrelsHedemino;offti6 Mygl(ngﬁg@ialkﬂv g which aryl is
oé%ﬂ%y%%%t&pg{ypgge S rtnio?g ?Ac\i&lﬁ@?t I tuted

Among these compounds, the ones that are more particularly preferred are
those for which the radicals R® independently represent optionally halogenated
(C1-Cio)alkyl; optionally halogenated (Ci-Cio)alkoxy; a halogen atom; phenyl,
which is optionally substituted by one or more radicals G°; optionally substituted
heteroaryl, such as pyridine, furan, thiophene, oxazole, thiazole, imidazole,
isoxazole, isothiazole or pyrimidine; or di(C1-Cio)alkylamino.

Preferably, among these compounds, R! represents optionally substituted
(C1-Cio)alkyl; or an optionally substituted (Ce-Cro)aryl group.

Among these compounds, the ones that are especially distinguished are

" the compounds for which R? represents C1-C1o alkyl. The compounds for which

R2 represents benzyl are also distinguished.
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Anong t hese conpounds, the ones that are especially

di sti ngui shed are the conpounds for which R2
woemresané s C -Ci o al kyl. The compounds for WhPCIYEPB03/008887

R2 represents benzyl are al so distinguished. WO

2004/ 031116 PCT/ EP2003/0088871 11 A third preferred

subgroup of conpounds of the invention consists of the

compounds of the formula I _in which: Rﬂlrepresents an

opt i Arthindyprefersed subgroupeirempauads pbthefnypation consists of the

carbo- .cycl.ic. group;.or,an optionally substituted
C@BPBP%@%&WPE?‘”%FB%WP&%JHocycl %/c 5 group; R2
reprgs t 1 OF » t r i -
P ?%r%%&gs QA b@%@,}‘ﬂ"hﬁ’a@g‘;ﬁg‘?% SFuSALY RAESr aromatic carbo

al i pha ydr ocar group; or a saturated
cllicphatipLonyd optianaliy shbstitdtet satprated sind /o edomatiameterocyclic

optionally substituted aromatic group; the radicals R3
ganup;as general ly defined above or better still the

et S PR o
b:}l’%‘%‘fiﬁ%@t gg b 'ggﬁﬁ'yce\él Qﬁh‘%%?@@{gﬁ%gﬁ%@ﬁ%as@&%@ﬁglsthtltuted by an

by ‘one or at ons; ogen
ogﬁ&@éll}ﬁéh&ﬁttﬂféﬂadrbmdﬁﬁlﬁ_@ﬁﬁﬁt ed (O -Co)al koxy group;
(C6-"A o) aryl group, ich is optionally substituted
by othe radicais B? aealas gensrallyzdefingd above-ordietier still the radicals R3
het eroaryl groqup_ which conprises, one

caRSE &G, IRACBRBAEIAE O cRHb AN, SR G LA T By fEtsargp-based

substit.ut ed by on r ' ; .
st ey PRy RAr ol i U GnSopally nicyrupted by one or
b & @'Y latdids; QAL hibrgUAS idptenatl ybialependted @i 4C1o)alkoxy
radi cal s é Anong t hese conpounds,. thé ones that are ,
gf@.g:ﬂ aN@et @ B)alrgl gxoup; eftdch édoptienaltyhaigestitotediby ohe ohenore radi-
i cal s R3 i ndependent lé represent optionally,
r

cHlalGhendt da 7-m0embered bRy E5PEP GBI CARPSITER AATEOT MmoTe
155 Sk O AR BNl Bl e by o o
o5 IR RS Y e Lo i o ey
op BeARPLEbstitaRid st er AlorpyadinaldiGfe; or -

di (G -"d o)al kyl ami no. Preferably, anong these

conpAumtyg thRge pemp@slgds,st.hg ipries Heatiaye mgpqrggg@rlyzzgeferred are
tl%(ggfg; g«)}@l{.‘_g?/tk@ rrgab:gps ﬁph{cf%rﬁglnldgnﬁ)lrj kl)'glt)xl’etsgltlte gptionally halogenated
(C1-Cro)alkyl; optionally halogenated (Ci-Cio)alkoxy; a halogen atom; phenyl,
which is optionally substituted by one or more radicals G°; optionally substituted
heteroaryl, such as pyridine, furan, thiophene, oxazole, thiazole, imidazole,
isoxazole, isothiazole or pyrimidine; or di(Ci-Cio)alkylamino. |

Preferably, among these compounds, R! represents optionally substituted
(C1-Cio)alkyl; or an optionally substituted (Ce-Cio)aryl group.

Among these compounds, the ones that are especially distinguished are
the compounds for which R? represents C1-C1o alkyl. The compounds for which
R? represents benzyl are also distinguished.

A fourth preferred subgroup of compounds of the invention consists of the

compounds of the formula I in which:
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Anong t hese conpounds, the ones that are especially
di sti ngui shed are the conpounds for which R2

wo epresand s C -C o al kyl. The conpounds for whpCHEPRE3/008887
represents benzyl are also distinguished. A fourth
preferred subgroup of conpouri@s of the invention
consists of the 30 conpounds of the formula I in
whi ch: WO 2004/ 031116 /EP2003 08887 12 Rl .
repr BééﬁP@SQWSo%H PBHQF‘P %’l’é’ﬁlw‘ satuatest ailebahc hydrocarbon-

SRR oA S5 PERAPE R i JoBiBinc a7kt GBPklat heterocytic

ggd;lﬂy.p R2 represents an optionally hal ogenat ed
i'phati ¢ hydrocarbon-based 5 group; or a saturated
aI | pRat ieprévetits car uptidmaded hgtopepatek ehpikmhsuhydrdmatmh—based
by an optionally substituted aromatic group;
STQU; G| asSatBraded aﬁﬁ halde By drocariye-pasad m“éndbe& %t&stltuted by
resent, independently of

a’éé’?ﬂo%ﬂgfug%j@get{?r&n&h T95¥%at i ¢ hydr ocar bon- based
gr OUthe ﬁ%@'l&ll’s RS aftPh4 géﬁflglaﬂ% ReoeandLed (ﬁ'rﬁyt@'r still the radicals R3

optionally 1 nterrupt ne or 10 nore S at ons;
rh@érﬂgﬂﬁi endentdy ob Bhtl@ bﬂidry a isah&gtveahaleldham drocarbon-based
?D -d o) aI oxy group; a (Co6-Clo)aryl group ichis

gmpmbﬂchys 99@9naﬂjaﬂv@£pg@ytatﬁdeam/ wmmmuy intgrripeed Ry one or
o S REoERoS Soere pistan R miobaliy bl GREhaRE’ cgrao)alkoxy

R S B P R e s

calBiGH @y ltol B-méhbeRtl Rewkbdatys Whstp twhitth bympiiedlone or more
nore radicals G Anong these conpounds t he ones that

hetiero mbores ghosére filoan |Q), D ahé S exid s @ptiomaly std:snmtedhby one or
the radic de dently ese IJy
Mze 6@‘2‘6 251 ; d(l%r% 29')?%;1 mm%@ @&hg) iggwhich aryl is
0X, nyl , Whl ch | S
é@?‘@ﬁp )?ngu %gtbslt %?A’e(glg%‘& r%%é;ﬁge}l :ﬁr e radi cals G
opt | AR theb®edh Fuhﬁas,%ﬁe Bﬁb@fmrayé maid rﬁ@ularly preferred are
pyri di ne, fur an, thiophene, oxazole, thi

those daz oftéch the mzdizmllsd{3 lrsiephndentﬂlye reprepg/nlﬂ op’donae]iy balogenated
d| G -d o)al kyl am no. Pref erabl , .anong these

ks oronalyr halegenatedt {(Gnaiolalkexifsa i halpgen atom; phenyl,
Wé'\&%‘n 1@05% al krly gs}lgatbi%tec? Bgrlo%réaclrl Mot Bl ER ,d optionally substituted
heteroaryl, such as pyridine, furan, thiophene, oxazole, thiazole, imidazole,
isoxazole, isothiazole or pyrimidine; or di(Ci-Cio)alkylamino.

Preferably, among these compounds, R! represents optionally substituted
(C1-Cio)alkyl; or an optionally substituted (Ce-Cio)aryl group.

Among these compounds, the ones that are especially distinguished are
the compounds for which R? represents C1-Cio alkyl. The compounds for which
R? represents benzyl are also distinguished.

A fifth preferred subgroup.of compounds of the invention consists of the

compounds of the formula I in which:
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Anong t hese conpounds, the ones that are especially

di stingui shed are 25 the conpounds for which R2
woemimsame s C -C o al kyl. The conpounds for wWhPCIYEPRA3/008887

represents benzyl are also distinguished. A fifth

preferred subgroup of conmpoumgls of the invention

consists of the conpounds of the fornmula I in which:

WO 2004/ 031116 PCT/ EP2003/008887 13 R1 representﬁ gn ,

opt |1&ha¢pry5@ubm eptiennllnsubstitutechpaiymatercaliphatic hydrocarbon-

oA T PR B LR Mg oy

glr%g;esents an opti onal |y substitut ed saturated and/ or
aroati ¢ carbo- 5 cyclic group; or a satur-ated

al i pRetdpresords af aptivhallgsabsgtuted saintibed ansly bstairematlc carbo-
tuted by an optionally substituted aromatic group;

cyrchidigrabip; &8 aaeramrasecge iphatii¢ hrydefdapleen-hasark gooum émléh Is substi-
till therad ca t d dent | f
ot By arvitionsl § s deited SFOBREE BEOWdr ocar bon- based
gr Olge %’ﬁleﬁ& l?i&}t%ﬁ%{ %ﬂ%@g«lﬂﬁly NkReE ?g&@g of gftgf still the radicals R3

optlona yin y “one ofr nmor e

e?r@s"é'n@ %ﬂeEéM@ntBﬂoﬁ@zidl"DBﬂielrya bategiedadlzthatic hydrocarbon-based
Cio)al koxy group; a (C6-Clo)aryl group, which is

groytp, oviekh ys epbsmall)uheld)gbya@deami qmrehm‘mdly md;@ﬂrgptad by one or
5- to 7- rrerrbered het eroaryl grou S
m@re D008 S RENEY A RelEenoaoE At PBELP@a IR heloESaisd s Eo)alkoxy

3R e bl A Ly A RS, g more rea

ca‘l‘é’”(??‘h £5Y ol Amektbétplli R&atdaryp p tWhRH &mpFi€edlone or more
nore radicals G Anong these conpounds, the ones that

heteso atws phosdrc froan IQ, INr &idiSratl 45 eptivheBy substituted by one or
the radicals R3 independently represent o éi ngl_l y .. .
e sabieels & ; d(E-Oa AT S ComarY C HERQBN L B dvhich aryl is
a hal ogen ato nyl, whichis
Ofémtb‘i’mﬂi'agﬁ?hgﬁéglbyt({ﬂe ?fg%\? Ffedj%arlggg’r e radicals G
opt | %H‘@ngy %é@%dlﬁ)ﬁ?ﬁg@% Re BRESHRR %Yé moz¥ ?arﬁéjlarly preferred are

pyridine AT ene, oxazole, thi
thioge de Qltech the eadiedlk R? inglepbndertlye reprepatiti optibred]y balogenated

d A -d o)al kyl am no. . Preferabl anong t hese
dieds opeipnabpr kalegerategdt GQJF@iO%/a}k@(WSQ ihalegen atom; phenyl,
%&1 Jgog%hgpgﬁl épgr art‘ec? gy o(r)lg%rerOI'seurb dicals &g optionally substituted
heteroaryl, such as pyridine, furan, thiophene, oxazole, thiazole, imidazole,
isoxazole, isothiazole or pyrimidine; or di(Ci-Cio)alkylamino.

Preferably, among these compounds, R! represents optionally substituted
(C1-Cio)alkyl; or an optionally substituted (Cs-Cio)aryl group.

Among these compounds, the ones that are especially distinguished are
the compounds for which R2 represents C1-Cyo alkyl. The compounds for which
R? represents benzyl are also distinguished.

A sixth preferred subgroﬁp of compounds of the invention consists of the
compounds of the formula Iin which:

R! represents an optionally substituted saturated and/or aromatic hetero-

cyclic group;
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Anmong t hese conpounds, the ones that are especially
di stingui shed are 25 the conpounds for which R2

wo epresand s Cl- Cl o al kyl. The conpounds for whPCHEPTR3/008887
represents benzyl are al so distinguished. A sixth
preferred subgroup of conpounds of the invention
consists of the conpounds of the fornmula I in which:
Rl represents an optionally substituted saturated ,
and/ Bt represaits arhep tomally3gulssyictited @a*cu:qctqed\md/ or aromatic carbo-
2004/ 031116 PCT/ EP20Q3/ 008887, 14 present s

CYSHCIg5AUP) 9T 3 §RBIAteG: %P@&l@ﬁ}yaireeargﬁar baseq, eapup ubstituted by an

carb cli r aturated ali phatl c

° §%?£g’a$%bosﬁlt§%egle%8§}aog ést ituted by an - optionally
Subsihlet fdHEI AR AR A éi{e%m’y defifed aBiovalos HRBeakallake radicals R3
general ly defined above or” better still the radicals

refgdesent r mpllepsndemtly of] eqmifn dtver) ¥ sefuretechaldphwic hﬁdrocarbori-based
saturat ed al i E@atl c dr ocar bon- ased, gr.oup (b
chyis BR ggnateélra PR wrgallmréﬁwst% y one or

mg%? %gr%(g )?tcl’fgls’oﬁg}?i &8 ¢ m’&%%ﬁ%&quﬁggﬁ atga (C1-Cro)alkoxy
g{ofag; S (@A BJarPr o avmahlé épt@&talgnalﬂsméféa%y bHE 8¢ ridre radi-

or nore ra s G a'5- to“7-nenbered
cadlet@; eaby [tog7-ongmbéred hhetergryk gsoap ewhrchnm)mpmedn efrer or more
atonms chosen fromO0, N and S and is optigna

h@@tfsatqu @bomn &rean &3, Nn'mcé S e daloptignally Subbtituted by one or

gkt Eisr51C G G SR e Gy ety gPhich aryl i
oﬁ@@ﬁ;ﬁg)art | cﬁ?ﬁﬂazrgrl%é Q,Qgrpémgg§ 4 he ones that are

mor e red are those for which the

r adi £alchgtheb& 66 6dﬁﬂ§ |t19te baps (e Alre aire Padtitylarly preferred are
hal ogenated 15 -C o)al kyl; optionally hal ogenat ed

thoee f@ whath dhg racicals Rigadependenthnaepresenthoptionally halogenated

(COperlEny Joriasly: beBaeriedefonr palkous e JAlnger romy Phenyl,
wiﬁjcrhaﬁ@ g}tl%h%ﬂg s‘ul‘?ff?(g Bg %netcﬂ'rﬁéxg% Fadléa'ﬂ @;azgﬁt?onally substituted

I SOXaZz I azo

h&bﬁé&rzﬂ QR 1a¥| Btifve, Ffu@irer ﬁﬁb#he@@%ﬂdﬂ@s ¢hiazole, imidazole,

conpo nds, Rl represents opt| onal Iy substituted 20

is¢Gzol, osathicayzlole or ppnmiginieporndi(¢1-€libhstkylarnib.
(C6-Cio)ar group.. Anong these conpounds, the o q
t hat r@f@ab @eneng {hese spMRANNgse R gppresents optionally substituted

(C1-Cm)alkyl or an optionally substituted (Cs-Cio)aryl group.

Among these compounds, the ones that are especially distinguished are
the compounds for which R? represents C1-Cio alkyl. The compounds for which
R? represents benzyl are also distinguished.

A seventh preferred subgroup of compounds of the invention consists of
the compounds of the formula I in which:

R! represents an optionally substituted saturated and/or aromatic carbo-

cyclic group; or an optionally substituted saturated and/or aromatic heterocyclic

group,
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t he compounds for which R2 represents G -C o al kyl.

The conmpounds for which R2 represents benzyl are also
waoleeuiosgus shed. A seventh preferred subgroup OPCT/EP2003/008887

conmpounds of the invention consists of 25 the

conpounds of the fornmula I iaswhich: R represents an

optionally substituted saturated and/or aronmatic

carbo- cyclic group; or an optionally substituted ) ,

sat URhtetesants an eptionaliycsuhstisnisdsatiated gl or\agpmatic carbo-

2004/ 031116 PCT/ EP20Q3/,008887. 15 R2 .represents .
CysHCigBAEPI 9T & B TIek AP RO A TR B e 3 i i Dbtituted by an

carb cyel.i r L ar aturated aliphatic -

° ?f%‘?ag%ya?%bosﬁl}-@taegeaggg}agg@réﬂé%t ituted by an -optionally
subsihet MURAIARDHRE b i@ty delified abovalos DaBteastillake radicals R3
general ly defined above or” better still the radicals

rdflesemty inglependently nfependdrer) g safuratechaliphatic hydrocarbon-based

t ted aliphatic hyd bon-b d ,
e 1 pTatLe by goac O DR GBS o ane g more O

b ne or re 0_.or. : t .
obX RSt p, et e i FLFEBLY ROLRORIRA ETCRRoxy group:
ST Ri¢R.is Wptiehallp sQPétiteiad by orebst irloé eadibyls G°;
(dé%loar%rgfrdledpr'ggi callgwg aa %-S to 7- rren‘Zer ed heter oarlyl ° :
5-gfoPHmahbetedc heter dargh gomep evhinl centprises @ret onmare hetero atoms
chosen fromO, N and S and is optional substituted ., o
ciysenreonsrOndrand Sand s sppnally e@s@@% % Png i Agore radicals G°;

i Gr SRSl Coteoar G v E draviicn st SRty sub-
Sﬂ%yfgge drMRoRNEs ¥%@o are nore particularly

pre are those r which the radicals R3

i ndep tHeye coRpeRads, thpiones ddtyarb ahagqratiedlarlypreferred are
(Cl-Cdo)al kyl; optionally hal ogenated (O -d o)al koxy;
thwsh dbo gerichitberragicalsyR® independertly sepraseny gptionally halogenated

(CoRStatkih o it b3logre Gt AOLE kS B ARk atoms pheny!,
o | ! as ; _

RGP Bk byt B Rl G| SpsERAl Poubativted

h&%&tﬁzﬁbédeh %@D?Qriﬁhfé? FLEAND ChibPhendl okgules ehiagole, imidazole,

optionally substituted 20 (CLl-do)alkyl; or an
isopaialadbbthizadie of pytieddiresocdi(CatGab)aeydamindnong t hese

Z?gp Igye?gr%bl;,ha%ggge %hésre]&acton%gur(le sl??{qir%lfal'glsegjcss(t)liaggﬁglfyhggbstituted
(C1-Cio)alkyl; or an optionally substituted (Ce-Cio)aryl group.

Among these compounds, the ones that are especially distinguished are
the compounds for which R2 represents C1-C1o alkyl. The compounds for which
R? represents benzyl are also distinguished.

An eighth preferred subgroup of compounds of the invention consists of
the compounds of the formula I in which:

R! represents an optionally substituted saturated aliphatic hydrocarbon-
based group; an optionally substituted saturated and/or aromatic heterocyclic

group;
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t he compounds for which R2 represents C-C o al kyl.
The conmpounds for which R2 represents benzyl are also
waoleetiosgué shed. An ei ghth preferred subgroup OPCT/EP2003/008887
conmpounds of the invention consists of 25 the
conpounds of the formula | inmewhich: Rl represents an
optionally substituted saturated aliphatic
hydr ocar bon- based grou an optionally substituted ,
sat uRhtemtesands @n @pmmlﬁcsm@@dyﬁmtate@ raggl;or\aepmatic carbo-
2004/ 031116 PCT/ EP20Q3/.008887, 16 epresents
C)Gélﬁgé"ﬁb\m ¥ a R e AP B A ed A AR &3 b ruBBtituted by an

r aturated aliphatic
OIﬁ %?%b’a?%&kﬁ‘hgtaege g}a(t)% ést ituted by an - optionally
SUDS{Hel HRAIFROIRL 48 &ﬁ@ﬂﬂy dehiaed aBbealos Hadtearstillahe radicals R?
general ly defined above or” better still the radicals

réplesemt, iedeperdently nfependther y satbfratescaliphdtic hydrocarbon-based
sat ur at ed aI i.phati c hydraqcarbon-b

g, spsionglly Haboganated andd P PPEFRR amegﬂ%m‘-?ér% pRegr more O

e or t :
obf F5h it an i PR OB Sty v
, AV RIR is WpitieRallp sABSHIARE] by ciiebst hioré eddieyls G°; a
(d{]@mgr?f %dpr adi cal 12% gs to 7-menbered heteroaryl
59t Bmahbefedchetproags gmswp ovhiaincentyprises ®ret onenare hetero atoms
chosen fromO, N and S and is opti on%c{a substituted o.
cltypenrieom O and Sand s eptpnally pepstisriby png arBore radicals G°;

ABEITALE ERAG B Ll it

dinegeare nore particul arIy
@@H?ggegggﬁoxgﬁg P?G whi ch the radicals R3

' ndeA ey¥e teppeseds, thetdnes dhdtiare ah(ngqmltledlar};y@referred are
(Ad-do)al kyl; optionally hal ogenated (Cl-C o) al koxy
thioshdbo gerich tberagicalsyR® independertly seprssant gptionally halogenated

Rkl Sl s L1y o e
withéﬁlg? %%?ﬁ%hgﬂgras{lglsﬁmgég 'b%zcﬁ{e or ﬂgB%égfazc%l:ﬁg gd ® gr@nﬁ% substituted

h&e%ﬁ?ﬁb&i/oh %@D?erﬁhﬁs ef e QNP ehibghends ok@mle,s ehiagole, imidazole,
optionhally substituted 20 (d-0C o)al kyl; or an

isophzaladbdthisadbs of pytrisnidires ocddﬁa@b)agg)dagunmm t hese
Z?gp oyerf]grsabl}}, ha%ggge ?hésre]:actorr%c?uﬁc?sp T{qlrglpl'gsen{sstt)llagg lfy sgbstltuted
(C1-Cio)alkyl; or an optionally substituted (Ce-Cro)aryl group.

Among these compounds, the ones that are especially distinguished are
the compounds for which R? represents Ci-Cio alkyl. The compounds for which
R? represents benzyl are also distinguished.

A ninth subgroup of preferred compounds of the invention consists of the
compounds of the formula I in which:

R! is as generally defined above;

R? represents an optionally halogenated saturated aliphatic hydrocarbon-
based group; or a saturated aliphatic hydrocarbon-based group substituted by an
optionally substituted aromatic group;
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t he compounds for which R2 represents G -C o al kyl.

The conmpounds for which R2 represents benzyl are also
wale@tiosigué shed. A ninth subgroup of preferred POPPNZIESSST

of the invention consists of the 25 conmpounds of the

formula | in which: R is astigenerally defined above;

R2 represents an optionally hal ogenated saturated

al i phatic hydrocarbon- based tg’)i[‘loup' or a saturated ) 5 .
al i phatradidalsdRdaver asogerieaaléyl defivep 2bawe or better shl] thp radicals R

SRR Sob S5 TELASel B a bwea
o5 DGRy TaBSRBE bt el PGB by oneor more ©
obibaist § HAlGE AT atdimNandptidnally hog@npited (@h1Gho)alkoxy group; a
hal ogenated and/or optionally Interrupted by one or
(@€ p)adyl group, avhias is aptiahaldy aulastttntfechgy ®pei gnaorg radicals G°; a
hal ogenat ed (C -d o) al ko r, ;. a b (C6-do)aryl
Sl etheer Reteay L Es R, vt gs EPRHTESS CegHoRpre hgtero atoms
di cal ; . 7- - o.
PR N B’ b o BB MIBH LN b ol
IrBirRP( hlkyEdnbyhedhe apyl ®Osptionally sub-
A ISP PPN Ay pdnbutne s ool
st{tGfed By pae vk pRireCadjcals@f., in which aryl is optionally
sub- stituted by one qr re radicals G 10 A
t hesénwwb@ﬁmgqmpﬁenéﬁéggpﬁs@ thataregaze W§IF@girr]lgrpr§ferred are
f d t whi [
R UGH R e rABPRE AP dBPEHES AR fofinaly rtogenated
- I : ti C - .
IR o ppliacpelcoeite s pery.
whidisisidptioadllbsubstituted byronerardnosd mdialo i’} optdhaily substituted

substituted heteroaryl, such as pyridine, furan, o
hetereayiib nesichora zpyddine fugan e thipphene, opxazole s thiazole, imidazole,

isavqate oA e romrer B iy C aabniing.
COTTR ke SO RS8R XSSy st
e Pt g
for Mhiaty Resesompeunds, the Gnes dhiy are Fspeciadhp distinguished are
t}{goéqq\qgélgqr\]% Egg- vl_?)r%u'czrheﬁE Igesr?rggesntg %ﬂ;&lo aﬁ}%. q'lhseocompounds for which
R? represents benzyl are also distinguished.

A tenth subgroup of preferred compounds of the invention consists of the
compounds of the formula I in which:

R! is as generally defined above;

R2 represents an optionally substituted saturated and/or aromatic carbo-
cyclic group; or a saturated aliphatic hydrocarbon-based group substituted by an
optionally substituted aromatic group;

the radicals R? are as generally defined above or better still the radicals R3
represent, independently of each other, a saturated aliphatic hydrocarbon-based
group, optionally halogenated and/or optionally interrupted by one or more O

or S atoms; a halogen atom; an optionally halogenated (Ci-Cio)alkoxy group; a
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A tenth subgroup of preferred conpounds of the
i nvention consists of the conpounds of the fornmula I
wo pooatodale R1 is as generally defined above; R2CT/EP2003/008887
represents an optionally substituted saturated and/ or
aromatic carbo- 25 cyclic gregp; or a saturated
al i phati c hydrocarbon-based group substituted by an
optionally substituted aromatic group; the radicals R3 ,
(Gyr@opsybgrommiwhichds ppe‘malbp\sebstitub@f bgoneton inoregadicals G°; a
radi cal s, R3 represent, independently of each oth%r a
5-si@n (FBarEheTach BHATGEY hgiR. AYlHEh CHEWSIFeS GG, more eterd atoms

optional |y Jhal € j | Ve | - o.
RS0 e oA oty SO LBl g ki
M@ genat -ClalRY @uRiylais\Wptionally sub-
b RS 5 hane T 16 (Ch- el o) Ay aroup Y
stithteahby sne ot ntorelrhglicalsi(st.i t ut ed by one or nore ~

radi cal s a 5- to 7-nenbered heteroaryl group which

c orrpAmG_@ﬁée evmperadhdiecaenitahare B1s Frflrelarly prfetred are
th?)g% iﬁ?{a ?vggé %hcg E{\%‘gﬁ%} 1%3?1&%5?}&#%? ge&ﬁésgﬂ]teoﬁﬁoﬁ%[f halogenated

@;; arofdrhily Nated! (CLoFkEXY a ialogéh aft@in Yohenyl,
(Cé%{oﬂéﬁ’%lf i(%/dut ed lglyg%lg goéte?img(:al rggdi]cal)z %—1 Arrgt;ng thesgp =y
whidis wpdibnallheubsitisitédby omeermore ratitals @°aoptjonally substituted

preferred are those for which the radicals R3

hetarspphdeueh psrpprdinentfuspni Braphoneapzaiet dyazole, imidazole,
(d - kyi . optionally hal t d - do) al koxy;
1séxqr?;99%3é%|hﬁ/zgm 8&1‘9‘3%&?1#%??&&?'@??,%%%?{%9%0) al koxy
bsb - ! _
S e8] BinE e RS B N Scfrcslhle Sy substiuted

(QL 1T gRitleyis or 8% @pebaally bibstitutad (G&@ﬁyagrb oupsoxazol e,
i sot hi azole or pyrimdine; or di (d-C o)al kylam no.
Pr ef Amrairigy thesemognpdissts, chenovendbat mie esgaciadbndistinguished are

optional | ubsti t uf ed Cl-d o) al kyl ; an .
arararnds Smebiar REtrresstis Gty liilodhe SRapepadseios which
£0Mmpoun t i . peci al |y di stingui shed
REF&™e qul%ﬁ%gr?gggﬁas %é}{vﬁ%ﬁ R2 represents Cl-Cio
al kyhn el®RrERRUBERAD bPEomPbaRAds BR theRiventibhopeREydf the com-
are al so distingtished. An el eventh subgroup of
poundwofiide fof mukel innwhkithi on consi sts of the com pounds
of the fornula | in which:
R represents H or (C1-Cio)alkyl;
R! represents optionally halogenated (Ci-Cio)alkyl; or optionally substi-
tuted (Cs-Cro)aryl;
R? represents optionally halogenated (C1-Cio)alkyl; or benzyl;
R3 represents optionally halogenated (C1-Cio)alkyl; optionally halogenated
(C1-Cio)alkoxy; or a halogen atom;
Z represents O or CHR? in which R¢is H or (C1-Cio)alkyl;
and also the pharmaceutically acceptable salts thereof.
Among these compounds, the ones that are especially distinguished are
the compounds for which R? represents optionally halogenated Ci-Cio alkyl.

Those for which R2represents benzyl are also distinguished.
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R represents Hor (CO-do)alkyl; 20 Rl represents

optional ly hal ogenated (O -d o)al kyl; or optionally
wagodngiostiié uted (C6-C o)aryl; R2 represents optPONEPLP3/008887

hal ogenated (C -d o)al kyl; or benzyl; R3 represents

optionally hal ogenated (Cd -Chg)al kyl; optionally

hal ogenated (d -d o)al koxy; or a hal ogen atom 25 Z

represents 0 or CHR4 in which R4 is H or ‘

(d - & twyelfthydubgramp ofl empdengehaf thee éantantisinl gonsists of the com-

acceptabl e salts thereof. Anong these conpounds, the

poweds ohithe farmulshisevhidy di stingui shed are the
co nds for whi.ch represent N [y
hal obrerers Seniorally T SBeRREE  ShoaiEr, L
reprgs i ' 1; ®Btionally hal ted
2004 0P T e LB s s R G CRREY, [Ptionally halogenate
(@f-CﬁpﬂWdS of the invention consists of the com

pounds of the formula | in which: Rl represents
opt i Srthirteenihisubgrasreef ¢anporatspkihe inventigpceseaistssof the com-

optional | y. hal nat ed. (G -C o)al kyl; optionally
P%%%@%ﬁ%‘@éafmﬁ%%“- }"al koxy. A thirteenth subgroup

of ¢ : ' i ' . the com

pounSor S PRl ol ADE AR ORI ot <

opt | RNAdDr¥seias eptordlBahAloE et tod 4Ckl1o)aRY 1 roary kaleges atom.

optionally hal ogenated (C'-C o)al kyl ; or a hal ogen

at onf\ fourfeendly raudgroup afbeoppunds efniheuinyensipn; gansists of the
et SRR By i corpounds of he formila |
(Bt o BB P he ogenet o
SobeRogelrtprguly Bl R paloaygasd st o,
r epr Asfiftéenthsubgralp pf hainpyemased thelindkmtjen konhsistsryg the com-
repcrisegfetrﬂesfogr%tuilaolng VIv%luctﬁal ogenated (C -d o)al kyl.
poun
R! represents optionally halogenated (Ci-Cio)alkyl;
R3 represents optionally halogenated (C1-Cro)alkyl:
A sixteenth subgroup of compounds of the invention consists of the com-
pounds of the formula I in which:
Rlrepresents optionally halogenated (C1-Cio)alkyl;
R3 represents optionally halogenated (Ci-Cio)alkoxy.
A seventeenth subgroup of preferred compounds consists of the com-
pounds of the formula I in which:
R! represents optionally halogenated (Ci-Cio)alkyl;
R3 represents a halogen atom. '
An eighteenth subgroup of compounds of the invention consists of the
compounds of the formula I in which:
R! represents optionally substituted (Cs-Cro)aryl;
R3 represents optionally halogenated (Ci-Cio)alkyl; or optidnally halo-

genated (C1-Cio)alkoxy.
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A si xteenth subgroup of conpounds of the invention
consists of the com pounds of the formula I in which:

wWQ@BoRL3Tepr esents optional Iy hal ogenated (C - Gi/EP1093/008887

R3 represents optionally hal ogenated (C -d o) al koxy. A
sevent eent h subgroup of prefe&dred conpounds consists
of the com pounds of the formula I in which: Rl '
represent S optl onal | y hal ogenated (C -C o)al kyl ;

25
épmé@,etﬁe@t sualémg@nOétc@mpmdéu @htﬂé%nnﬁerstwg cgnpists of the -

of co gﬁ ? I.nv t| on consists of the

C8‘6W;9 € Sllr]fﬁl |n whi ch: Rl represents
opti Rm@é HonbAY shibfitihd ATYC;)dF31;r epresent s
opt i onal ﬁﬁjﬁ@%g nat egS(Cl do §F6yky O)Bg}r optionally

hal oR? Sép@eélaﬁseth(oﬁbﬂjaha)cgehated (GMIZ@)MMYIOG&& 1ﬁlogen atom.
PCT/ EP2003/ 008887 20 A ni neteenth subgroup o
corrpéum@lt@ﬁthm@grm f compeunds ﬁ@efnwmommmm gfthe com-

of the la,l |ch Rl represents optionally
pgﬂﬁg?f)fgl f’t‘:éa&lub ﬁﬁi‘j R3 represents optionally
hal t 5 A
t\{:e gtR?e rede fé)tgog@o% KMBsntﬁfeéi;( 3@{3%329 J;at om

up or-° conpoun I'nventi on

consRsf@reéeﬁtbe aomllyahulm@en@ﬁ‘edt(ttﬁ%dl@)hmd ; br amaMge@ﬁhtom
Rl represents optionally substituted 2‘
r epr Aslaverdy st etmbgm}aphsﬂ prgéaarmdaqompuudepélt @myvermonaponsmts

| t t. sub f f d
oL RS o RUBHA L bR ot o T10 of the
t
opt | ShEsieents BpHpRa st bl Ceiodipy " PELPESTI T
opt i Readdrksdiat @gaBALRY haldgeh@Ua Tt p)atkyinent y- second

subgroup of conpounds of the invention consists of the
con‘pAuwmntyfsetOIed fsubgndup of comphimds of Sheinvempiomsenntssts of the

compounds of the formula T in which: ) &Y'

R! represents optionally substituted (Ce-Cio)aryl;

R3 represents optionally halogenated (C1-Cio)alkoxy.

A twenty-third subgroup of preferred compounds consists of the com-
pounds of the formula I in which:

R! represents optionally substituted (Cs-C1o)aryl;

R3 represents a halogen atom.

Preferred families of the compounds of the invention are subgroups
derived from the preceding subgroups, but in which one or more of the following
conditions are satisfied:

i) R? does not represent a saturated aliphatic hydrocarbon-based group which is
optionally halogenated and/or optionally interrupted by one or more O or S
atoms; '

ii) R3 does not represent an alkyl group;

iii) R3 does not represent an alkoxy group;

iv) R3 does not represent a thioalkoxy group:
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R3 represents optionally hal ogenated (C -d o) al koxy. A
twenty-third subgroup of preferred conpounds consists
wobotheiieom pounds of the formula | in which: PREEP2003/008887
represents optionally substituted (C6-Clo)aryl; 20 R3
represents a hal ogen atom Ppeferred famlies of the
conpounds of the invention are subgroups derived from
t he precedi ng subgroups, but in which one or nore of .
vi Redbed hovidpgesandaciatinaead aliphatit hpdiadrbon-bRsedigessip which is
not represent a saturated al |Iohat| Cc hydrocar bon- based

meﬁilw\halﬂgemtedzenéém epsiPnglly dntsgaipied by ayeopr more O or S

optionally interrupted by one or nore O or S atons;

- atOMS B3 does not represent an al kyl group; -iii) R3

L Al group; iv) R3 does not
viy 88108 hot SRIREN b AROYHEY . O Dooal 031116

viDR &R QIepHBErt a 2jany gﬂa&pdoes not represent a
saturated aliphatic hydrocarbon-based group which

vm@ﬁf' does ng»t repre@@ﬁ@t( -GIargexy green érrlruych er)erl%ﬁb{eﬂibsﬁmted
one or 85 S -atons; vi) R3 does not
bygaeggg}ﬂregaﬁ}qa 0~group; 5 vi i) R3 does not represent

1x?§¥%‘3 %E? esé/ﬁtjé leF@ ofa‘} %r u oﬁﬁﬁﬁy Sct>r|1atll substituted

bp&sneﬁen%rerfaaﬁa[m? cals G |x) R3 does not represent a
(C6-Clo)arylthio group which is optl onal Iy substituted

X033 does rant represent@icGioklkylsulfonyl; R3 does not represent

| & G RertrshY ol Sl i ShibeRSR Pyt svses-
S DR B o faSical s O X ) 1D does
TP RS e S ctiugp o @Apries o o
more hetero atoms chosen from O, N and S and is optionally substituted by one
or more radicals G°;
xiii) R? does not represent (Cs-Cio)aryloxycarbonyl;
xiv) R3 does not represent (Cs-Cio)arylcarbonylamino;
xv) R3 does not represent (Ci-Cio)alkoxycarbonyl;
xvi) R3 does not represent (C1-Cig)alkylcarbonylamino;
xvii) R3 does not represent di(Ci-Cio)alkylamino;
xviii) R3 does not represent (Cs-Cio)aryl(Ci-Cio)alkyl in which aryl is optionally
substituted by one or more radicals G°;
xix) R3 does not represent (Cs-Cro)aryl which is optionally substituted by one or
more radicals G°;
xx) R3 does not represent (C1-Cio)alkylcarbonyl; or
xxi) R3 does not represent (Cs-Cs)cycloalkyl(C1-Cro)alkyl in which cycloalkyl is
optionally substituted by one or more radicals G°.

The invention relates more specifically to all the subgroups listed above.

These subgroups can be divided into three subgroups:
- the first defined by Z = O;
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15 or nore radicals G xiii) R3 does not represent
(C6-d o) aryl oxycarbonyl; xiv) R3 does not represent
w@ g8+@0B)@r yl car bonyl ami no; xv) R3 does not rBQT/EBBN3/008887

(G -G o)al koxycarbonyl ; xvi) R3 does not represent

(Cl -G o)al kyl carbonyl am no; 220 xvii) R3 does not
represent di (G -C o)al kylam no; xviii) R3 does not
represent (C6-C o)aryl (Cl-do)al kyl in which aryl is

opt i ofhelskyonds Ubfihed by&i=IgHyaador nore radicals G

xi X) R3 does not represent (C6-Clo)aryl which is

opt i othel thirdsdefinad by E41RYinowhidhR? fapresenssipptipsally halogenated

xi))a gﬁg%g?%yr(&g_r g@lntl (d-do)al Eyl carwbonyl ;or
C3- I Y CGL - ' j j -
ARG e erbafpelpoklag o e o

1dvﬁﬁgrtbhq{bdlﬁisat es nore specifically to all the
subgroups |isted above. These subgrou s can be

- «;ﬁ,m-a@smmthm;q?myb)g@-om@;n@myl eXfe ;ﬂ'rdignoixeafcidfﬁd
Z =0, WD 2004/ Q31116 ,PCT/EP2003/ 0088 22 - .1
- Shyb RN (P aeheyy D cthalpherye oo e e e i ngte:
' ' 4 ' id:
- pRER SR FRRRE)Pogp s e eleb adh Rl Sl
- %‘?} %E):-g-(ﬁﬁ&ﬁbxy{!ﬁ&ﬂlbﬂfph@nlyﬂ)-@@x@@d&eﬂ{ylhém-fml—dieﬁoate;

npounds:

- (BEE=B-(Bnfethbx g5t omphenghyi-pxG-3onetiglnexand tdignoiz agidy

- B2 et omrahenybr e Ry b dstifapisAdtina. 2

- EYEERP P sty shengrmstinhen A AR
Y S reny ) B e S et by v
- éthgt (i Epeq2 6:dinidthexyphenyl)-6-oxo-3-propylhexa-2,4-dionate;

(E, E) - 6- (2- net hoxy- 5- chl or ophenyl ) - 6- oxo- 3- et hy| hexa-
- (E, B)-6(2 helimesloxyphenyl)-6-oxo-3-propylhexa-2,4-dienoic acid;

- gﬁg%—&gg&éagxng-gﬁ;@‘%iwﬂeeg 15-)63063509 -%le%f& eerixlijf-)él?énzdié égld,’
] i&gp{gé-;(g;‘léo%u%Q}-%@W%ﬁ%}l}%ﬁd@@ﬁétﬂ?ﬂé&%@M‘l&dﬁ‘t@} and
- 6-(2-isobutoxy-5-methoxyphenyl)-6-oxo-3-methylhexa-2,4-dienoic acid.
The compounds of the invention can be prepared by carrying out a process
which comprises the reaction of a compound of the formula II:

A

|

‘_©/\\ .
(R, Z
oRe

in which i, R3, R2 and Z are as defined above for formula I, with a compound of

the formula III:
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(E, E)-6-(2-benzyl oxy-5- met hoxyphenyl ) - 6- oxo- 3- net hyl he
WO 2002/08H06 eonate; - et hyl PCT/EP2003/008887

(E, E)-6-(2, 5- dinethoxyphenyl) 6 oxo- 3- propyl hexa-2, 4-d

i onate; 15 -

(E E)-6-(2,5- dlnethoxyphenyl) 6 oxo0- 3- propyl hexa- 2, 4-d

i enoi c acid; -

(E,E)-6-(2-hydroxyf55nethox hen®@R - 6- oxo- 3- net hyl hexa

-2,4-di enoi c acid; - ethyl

6-(2-isobutoxy-5-nethoxyghenyl)-6-oxo-ﬁrnethylhexa-2,4

-di enoate; and - !

6- (2-i sobut oxy- 5- et hoxyphenyl ) - 6- oxo- 3- net hyl hexa- 2, 4

-di enoic acid. The conpoundsg, of the invention can be

prepared by carrying out a Erocess 20 which conpri ses
irl Q@umac hh&'R ffe & GEARQUABLWS for FSrrh@la" leRedpt thAt R(d&Es not rep-

inwhich i, R3, R2 and Z are as defined

re’slent/a hi)cdrogen ratbmn, Iand/\mttltneraAcorrBomptesefnts & Oo theilogher repre-

HE WD 2004/ 031116 PCT/ EP2003/008887 .23 O OR Rl I
sgtmg:whi ch RL and R are as defined above for formula
-1, except that R does not rep- resent a hydrogen atom

and either A or B represents -CHO the other repre-
.senting: 50 1) CH-P-OL1 9o M+ QL2 in which Li and

L2 are (O -C6)al kyl and M+ rgpresents a nonoval ent

cation. According to one préferred enbodi nent of the

i nvention, the salts—usé&*asFFe bmt$w4| or Il and

beari ng. the function -CH-F%TQ@ I)(CL2) M+ are pre-

10 pared in situ fromthe corre E%ndlng compounds

irPRAREHE, AP Hféc(@1%é)alkyl and M* represents a monovalent cation.

According to one preferred embodiment of the invention, the salts used as
reagents II or IIl and bearing the function -CH —P(O)(OL1)(OL2),M* are pre-
pared in situ from the corresponding compounds bearing the function:

-CH2-P(O)(OL1)(OL,).

A distinction is made between the case in which the salt is a compound of
the formula IT and the case in which the salt is a compound of the formula III.

If the salt is a compound of the formula II, it can be prepared by the action

of a base on the corresponding compound of the formula Ila

A

(RS)i-©/\Z lla
~oRe
in which

i, R3, R? and Z are as defined above for formula Il and A represents:
-CH>-P(O) (OL1) (OL.) in which L1 and L are (C1-Ce)alkyl.
The base used may be a mineral or organic base. A strong mineral base,

such as KOH, NaOH, K2CO3, Na2CO3, KHCO3 or NaHCO:s is preferably used.
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-CH2-P(O (OLlI ) (OL2). A distinction is nade between the
case in which the salt is a conpound of the formula

wo ooansliitde case in which the salt is a conpourdr/apP2005ensss?
formula I'll. If the salt is a conpound of the fornula
I'l, it can be prepared by theaction 15 of a base on
t he correspondi ng conpound of the fornmula Ila A (R3);
Zlla in which i, R3, R2 and Z are as defined

abov él"h%baneas generally used i exgsserelative to JcmHanm@)t of compound

ﬂﬁ?@n sé%ra MO}PQG'aﬁE 0?. lhp 3@"@2 meeraﬁﬁgaﬂ% Kz'g%r eAample of 1.2 to
R &C{(%DdgbK@ C&ﬁﬁlaml”}ge prefera ,I{Jl\f?/g:g%d WO

2004/10133rk1@.1(ﬁ‘CiE/ / priefaBly09&EESrmed n Ap1REGSr It solvent, such as an
enerally used in exceSs relative to the anount of
%mm lingar arrcyghie éype. Exanmples of lsatwentmreldiemhﬁ ethdr, di-tert-

bR SHED di %B%rpft&?rﬁﬁmfg@ﬁgﬁ SARrapy] sthes, dissathonyethane and
dﬁ&ﬁ%}éng%lgéolQflg{ea{a};}télt%erperformed in a polar aprotic

ent uch as ether of the linear or cyclic

t ype ThExeagids iPf eﬁ?&bﬂ? et dhehbnpRtdeie o@'betn%&n 20 and

bu | ether, dioxane et rahydr of uran, “di i sopropyl
rmedﬁemmdrahyetdl@m\damgi ond ithmet layicht}e ofjItite gprotiomitdeye by the

e her . ction is generally perforned at a

g H%&\%‘ng ) fekudH2P0 and 110C, the tenperature

10" carboreRiss! Eateaing oot Tolpdl Trig' ”ig@%tédrepresems -

P(O)@zylﬁ’)f(oﬁ%l\f/loisﬁéﬂt@o'b'talhadvml ch A represents -

M+ I's thus obtained. According to

one Akedreling do enbqiteferrdd embbiement efthedinvehbio, this compound
conpound is not isolated, and the reaction is

isqnitipelated, Wdathﬂ ireagtion isleentisued ibyraddidigimthe regction medium a
Cro&g%(')lgg f?he I‘cpr%u];lg IiﬁU11|1 %v]:lllclll BI rrg:p\rl'\éqsle%?s %ng resents

The amount of compound of the formula IIT added is theoretically the
stoichiometric amount. However, it is desirable to perfdrm the process in the
presence of a slight excess of the compound of the formula III. Thus, the molar
ratio of the compound of the formula III to the compound of the formula II gen-
erally ranges between 1 and 5, for example between 1 and 3 and preferably
between 1.2 and 1.5.

The reaction of compound II with compound III is thus performed in a
solvent that is an ether as defined above.

The reaction temperature generally ranges between 10 and 30°C, for exam-
ple between 15 and 30°C.

However, at the start of the addition, it is desirable for the temperature of
the reaction medium to be lowered to the range from -10°C to 20°C.

If the salt is a compound of the formula III, it can be prepared by the action

of a base on the corresponding compound of the formula IIla:
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The amount of conpound of the fornmula Il added is
theoretically the stoichionetric anount. However, it
w0 200desiin@bl e to performthe process in the prPEeFEPDIB3/008887
of a slight excess of the conpound of the fornula III.
Thus, the nolar ratio of theggconpound of the fornmula
Il to the conmpound of the fornula Il gen 20 erally
ranges between 1 and 5, for exanple between 1 and 3
and preferably betweenO{ 2 @R 1.5. The reaction of
conpound Il wth comoun | is thus perforned in a
solvent that is an et s defi nedjjabove. The
reacti on tenperature QAneraIIy ranges between 10 and
30C, for exam 25 ple between 15 and 30C. -However, at
. the.start t ek i QN dJ. ¢ [ - -
im U R dp Ryt o el angve fof, GERMIER B Iepsents -CH:
PPOLA(OL,) ihahhichQS dnd 1204ze (CL-Cfikglal t is a conpound
of 'the forrmula Il1l, it can be prepared by the action
of aTlaseactiont doaditbonseaeosudistantiadlypisienticalf tat Hwse geeemmended

Ma: WO 2004/ 031116 PCT/ EP20Q3/ 008887 25 OY Ili
st foRkhe fprrRAIN QHcomRours! aFaTdbe SBROURG of e grabfs Ia
[ d. .- - - . .
1, RO SRASERRL 5 S 5L At Br W kit i,
st§f§§%§§rﬂg&;@éwuhﬂ@m%%§e {ssufheisht (CRRATEAEPOUNd IHDOVE

ormation of conpound Il fromthe conpound of
t he S$iatitatlyg gfiteen tHe hiighbr benctivitgbftthatconipourivkot theefopfula Illa,
the conpound of the fornula IIla, a stoichionetric

thenanion B came bpaeainedsal rpeme RMPEratdremicoiodfgrinerature of

Simlarly,, given the higher reactivity of the conpound
b‘?}Weteﬂgsf%\dr@ g'shla, the anion |11l can be obtained at

B e A
ey o oy by e ks e
serépmesaturated aliphatic hydrocarbon-based group by saponification using a
base, such as one of the mineral bases mentioned above, and this can be per-
formed in a conventional manner. -

Sodium and potassium bicarbonate and sodium and potassium hydroxide
are preferred.

The saponification reaction can be performed at a temperature of between
50 and 120°C, for example between 60 and 100°C, in an aqueous alcohol, such as
a mixture of a lower alkanol and water.

Examples of lower alkanols that may be mentioned include ethanol,
methanol and propanol.

A large excess of base is generally used relative to the amount of ester of
the formula I used.

By way of example, the molar ratio of the base to the ester of the formula I
ranges between 1 and 5 and preferably between 1 and 3.

The compounds of the formula Ila can be prepared by reacting a phosphite

of the formula IV:



10

15

20

sents a saturated aliphatic hydrocarbon-based group by

saponi fication using a base, such as one of the
waorzovenadiibases nmenti oned above, and this can beBCPEP2003/608887

formed in a conventional manner. Sodi um and potassi um

bi car bonate and sodi um and p@sassi um hydroxi de are

preferred. The saponification reaction can be

performed at a tenperature of between 50 and 120C

for exanple between 60 and 100T' in an aqueous

al cohol, such as 20 xgngﬁ re of albomer al kanol and

wat er. Exanples of lo kanol s that may be

ment i oned i nclude ethanol, T™MThanol and propanol. A

| arge excess of base is generally used relative to the

irawibdeh ThT%eandel® ate indapendently asatursied. aliythasic hedrogarbon, such

ex I the nolar ratio of the base to the ester of
aﬁﬁzggggm /1 ranges between 1 and 5 and preferably

bet Wﬁ&c@%@oﬁnd&%gm&iﬁ‘iﬁ of the formula Ha can
be prepare y reacting a phosphite of the formula
I'V: WD 2004/031116 PCT/ EP2003/00388F¢ 26 OTIC T30-P/
IV Or2 in which T1, T2 and T3[are independently a
saturated aliphatic hydrocarbo such as a
(A-0C6)alkyl, with a conpborg-of\\t he fornula V: (Hal
I (R3); Z2V 5(]:\’2(|:]'3i R3, Z, Z and R2 are as
defi ned above for fornmuls zaRd_Hal represents a

hal ogen at om and nore preferabl?Rﬁrom' ne.

in which R3, i, Z and R? are as defined above for formula I and Hal represents a
halogen atom and more preferably bromine.

Compounds IV and V are advantageously used in stoichiometric amount.
The reaction is preferably performed at a temperature from 70 to 200°C, for
example from 90 to 160°C and better still from 110°C to 150°C.

This reaction can be performed in the absence of a solvent.

If Hal is a bromine atom, the compound of the formula V can be prepared
by the action of bromine on a compound of the formula VTI:

CH,
|

158
(RY), o VI
SoR:

in which R3, i and R? are as defined above for formula I.

The molar amount of bromine used advantageously ranges between 1 and
1.2 equivalents relative to the amount of compound VI present. A stoichiometric
amount is generally sufficient.

The reaction solvent is advantageously a polar aprotic solvent, such as a
halogenated aliphatic hydrocarbon or a halogenated aromatic hydrocarbon. A
preferred example of a solvent is chloroform. However, other solvents may also

be selected, such as a chlorobenzene, carbon tetrachloride or dichloromethane.
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Conpounds |1V and V are advantageously used in

stoichionetric anmount. The reaction is preferably
w@eoktosree at a tenperature from 70 to 200C, fBCT/ERD03/008887

exanple from90 to 160C and better still from 110C to

150C. This reaction can be pgyrforned in the absence of

a solvent. If Hal is a bromne atom the conpound of

the formula V can be prepared by the action of .

br o ereutiancemperatireis gereerbby hetwedth 20@Hal 120°C¢ R¥) ¢xample

OVI OR2 15 in which R3, i and R2 are as defined
betireen 40end B0t a |. The nol ar amount of brom ne used

advapt ageousl y rapges  bet 1 an 2 equival en
el afie Eompeutnd Bhie orontiBopsanati B aBay BaEPiRd from
ar . . = “The

ot QPG m ATy HR: SGRAY &) Y alflit et 0

sol vent, such as a 20 hal ogen@Hyd aliphatic

hydr ocarbon or a hal ogenat ed aqonatic hydr ocarbon. A

preferred exanple of a solvent lis chloroform However,

ot her solvents may al so &nélcted, such as a

chl or obenzene, cabﬁﬁg : hl origgle oryy

di chl or onet hane. 004 03 6 _PCT/ EP2003/ 008887 27
The reaction tenperature i's gerfféHal |y between 20 and

. 120C, for anpl e, between 40 and 110C. The conpound
mo‘f’&%%ﬁ%?’af%?ldeéﬁ}?d}/ﬁ%’lef be readily prepared from
a c : M i h la VIII
o o RIAHEshOR g P dfALGecpfngiormia
and R3 are as defined abpig@-R2AnVHI Kyl ati ng agent t hat

may be nentioned is a halide of the formula VIII
inHethidRHxl isla halogen atom and R? is as defined above for formula I.

This alkylation reaction is preferably performed in the presence of a
hydride, such as sodium hydride.

The solvent is usually a highly polar aprotic solvent, for instance an amide,
such as acetamide or dimethylformamide.

| The molar ratio of the hydride to the compound of fhe formula VII ranges

between 1 and 1.5 and better still between 1 and 1.2. . |

This alkylation reaction is generally performed at a temperature of
between 15 and 130°C and preferably between 20 and 80°C.

The compounds of the formula Illa can be readily prepared from corre-

sponding compounds of the formula IX:
| OR

0o
R1 §§//

— IX
Hal J—/

in which R! and R are as defined above for formula Illa and Hal represents a

halogen atom, by the action of a phosphite of the formula X:
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in which Hal is a hal ogen atomand R2 is as defined
above for formula I. 10 This al kylation reaction is
weeehesalbéy perfornmed in the presence of a hyBeT/dB2003/008887
such as sodi um hydride. The solvent is usually a
hi ghly polar aprotic solventpgfor instance an am de,
such as acetam de or dinethylfornmam de. The nol ar
ratio of the hydride to the conmpound of the fornula
VIl ranges 15 between 1 and 10P'and better stil
between 1 and 1.2. This al ation reaction is
general |l y perforned 0T erature of between 15
and 130C and preferably betweddP20 akl 80C. The
conpounds of the fornula Ma can be readily prepared

irf whinhcl, Péandﬂ??mdeﬁ?g @alkplunds of the fornula I X: OR
abov%ref%ﬁablyo rthﬁ Ir%OIIaT vgl%ﬂﬁ%a%r}ggﬁ'rl%é&#@ g"”ﬂ'énﬁ%g%%w the com-
s o

in which P1, P2 and P3 are C -C6 al kyl. Preferably,
the mol ar ratio of the conpound of the fornmula [ X to
t he "Ehnerreqxtbi@mdiscﬁd\talméag pe omaﬂ@ a8 adeolwenhof linaar or cyclic

1.2 and prefer bet ween, 1 1.1. The ,reaction
etfier 411 b AlpEHIBPAYE: PoSIAE Sthem Sugh s fEBRy ArGTagan OF dioxane

as defined above. A cyclic ether,
Wé%gﬁefggab?égggﬁf% e(;%f uran or dioxane wll preferably be
sel eph@Geaction temperature is maintained, for example, between 80 and
140°C, for example between 90 and 120°C.
If Hal is Br, the compound of the formula IX can be obtained by reacting

N-bromosuccinimide with the corresponding compound of the formula XV:

OVOR
)

T

R

in which R? and R are as defined above for formula I.

The reaction is a free-radical reaction and it is therefore desirable to add to
the reaction medium a free-radical-reaction initiator, for instance an azo com-
pound, such as azobisisobutyronitrile or 2,2'-azobis(2-methylpropionitrile) or a
peroxide, such as tert-butyl peroxide.

The reaction is preferably performed in carbon tetrachloride.

The amount of initiator is a catalytic amount.

- The molar ratio of thé N-bromosuccinimide to the compound of the
formula XV preferably ranges between 1 and 5, for example between 1 and 3.

The reaction temperature advantageously ranges between 40 and 130°C,

for example between 60 and 80°C.

The amount of initiator used is a catalytic amount.
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The reaction tenperature i s maintained, for exanple,
between 80 and 10 140C, for exanple between 90 and
wa20d@o3iific Hal is Br, the conpound of the fornubPar/Er0aMSss7
be obtai ned by react| ng N-bronosuccinimde with the
correspondi ng conpound of thegformula XV: Oz ,OR R
CH3 XV in which RL and R are as defined above for
formula |I. 15 The reaction is a free-radical reactjon o
and As ai waridrdy ﬂfeocrcenp@mhd abtlee farnadd [Koanteeobtaingd by reacting
medi um a free rad| c -reaction initiator, for instance

a SAMPOYNEdHh ch as azobi si sobutyr onitrile or
2,2' -azobi s(2 rret hyI prlgpl on| ile) or a peroxide,
such as tert-butyl per |de e reaction is
preferably performed in bon tetrachloride. 20 The

amount of initiator is a gatalytic gpount. The nol ar
ratio of the N-bronosuccipa mde to the conmpound of the
formula XV preferably ranges between 1 and 5, for

ireWAN R! Bekwkeihed abotedwithlzecoreponnd bf tlenfoetraila DEl
advant ageousl y ranges betvveen 40 and 130C, for

exanpl e between 60 and &HC. Theopm)unt of initiator
used is a catalytic am)unt\ V\O\@O‘OM 031116

PCT/ EP2003/ 008887 29 As al:-é ant, the conpound of
the formula | X can be obtai - by, Mddtct | ng a conpound
of the fornula XI: RI*CH3 XMI O in which RL is as
defi ned above, with a conmpound of the formula XIl L30
\' ORP ~Mw L4011 Xl

in which R is as defined above for formula IX, L* and L* independently represent
(C1-Ce)alkyl, and MM+ represents a monovalent cation.

The compound of the formula XII is obtained by the action of a hydride,
such as sodium hydride on the corresponding compound of the formula XIII:

L3O
N\ OR
Y
0]

Xhi

in which R, L3 and L4 are as defined above.

The amount of sodium hydride used generally ranges between 1 and 5
equivalents, for example between 1 and 3 equivalents.

The reaction to form the anion is generally performed in a solvent, such as
a linear or cyclic ether.

By way of example, dioxane and tetrahydrofuran are preferred.

The reaction temperature preferably ranges between 30 and 100°C, for
example between 40 and 60°C. |
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O 5 Xl in which Ris as defined above for fornula

I X, L3 and L4 i ndependently represent (d -C6)alkyl,
wa@pah4NBAi16 epr esent s a nonoval ent cation. The cpopapPIvd3/008887

of the formula XIl is obtained by the action of a

hydride, such as sodium hydghde on the correspondi ng

conpound of the formula XIll: L30 OR L401 I OO 10

Xl in which R L3 and L4 are as defined above. The ,

anoulfith infdX1Is fortiédiby dseactimnef sudiynt hygede leivtemrthe Na+

1 and 5 -equivalents, for exanple between 1 and 3
cadtpri.val ents. The reaction to formthe anion is

O A ]
1s¥3?attfng'¥lger ?If\féfﬁl@fi?a{tg ap‘[\&tl ekﬁe‘iih Wafod3gt is08dded to the reaction
ure prererab

y ranges etvveen 30 and 100C, for
n@&&!ﬁﬁ' B Deiolgertitfofthd 1e8sne X0 @@11&.1@1 preferably of between
PCT/ EP2003/ 008887 30 If the anion i's formsd by
1thd lacod moregenerallyl’newcwn HendNavi |s the Na+ cation.

Accordin to one pr red enbodinent of the
i nvehRe gAditioRy 15 \/Rrﬁf?éﬁé ly'p PHPFﬂgattfﬁ’ tﬁmﬁﬁrﬁt for example

L on J e
o, i, s el S8 By 15 an
408d, preferably of between 1 and 1.5 or nore generally
between 1 and 3. The addition is preferably perforned
at | Dhe tempeuatifethefformeleaHpihevhivht veeprest0 4O can be pre-

+20C. The tenperature is then adj éﬁted .0, between 15
patied by tire action of an oxidizing agent, such as selenium oxide on the corre-

sponding compound of the formula XIV:

CH,
|

e
(R), 0
SOoRe

in which i, R3 and R2 are as defined above for formulal.

X1V

The reaction is advantageously performed in a mixture of ether and water,
the ether being one of the cyclic or linear ethers defined above. A preferred mix-
ture is a mixture of dioxane and water.

The amount of selenium oxide preferably ranges between 1 and 3 equiva-
lents and preferentially between 1 and 1.5 equivalents.

The reaction temperature is, for example, between 30 and 110°C and better
still between 50 and 90 °C.

The invention also relates to pharmaceutical compositions comprising a
pharmaceutically effective amount of a compound of the formula (I) as defined
above in combination with one or more pharmaceutically acceptable vehicles.

These compositions can be administered orally in the form of tablets, gel

capsules or granules with immediate release or sustained release, intravenously



10

15

20

25

10 The conpound of the formula Il in which A

represents -CHO can be pre- pared by the action of an
wozeodioziing agent, such as sel eni um oxi de on t hBCT/@P2083/008887

spondi ng conmpound of the formula XIV: CH3 OR2 XIV in

which i, R3 and R2 are as defiined above for fornula I.

15 The reaction is advantageously perforned in a

m xture of ether and water, the ether being one of _
irt e foral bf aarinjéctelde selutiors tdmfsdesmaldnetheAfopmebbrneatihesive

mx- ture is a mxture of dioxane and water. The

transslermadteviseepn losaldy inithesiosmedlaniafutiaRgasapeengtn 1
15 Bqefiaenpesitod BRo-RLAbRREN Gin s BEHEEH Sy Rfing to the
SRR PR S0 S gitnggn

lubiRE AR Getblotatt 610 aRsIdur cthagwem ransl by ferming the mixture into a

EIEhar maceutically effective anount of a compound of the
tabtatnateated taklet, degranule, a powderias accspsiiéat i on with one

ticall b icles. 25 Th .

conpaTP RS B QU AP S AT SATED SO BafGRRoforbitol

C 1§ ceflfiloseC @RFY 'csjﬂ?i%oﬁ r a8384! Eﬁdwb;(ﬁ}ngfgée Jrabfiders include
re y WO

el ease oOr sustal ne ease, I ntravenou

p@lgwih?Bﬂl&éﬁolﬁcﬁ'dlﬁﬁﬂﬂﬁﬁétﬁ@ﬂﬁ&ﬁylc%ﬂulqset hethylesll@lbsgracacia, gum

i hjectabl e solution, transdermally in the formof an

traghmsitlye getaties dshethakc, dendrosypmpiileadhilose, i hydrexypsepylmethyl-
of .a solution,, creag}eor, gel .., A sol ig conposi

. iop .for .
QfupseadAIGREY Fitiaten CFSITET @pdr BECHHY BARIRRIFS: B Hericants include

active principle a fi ' : i
BB R BLR, B bl A0y S SHERY RBEIR i ol The
A1t 3Rhy Pe #hyf bAYRMe SERRRGEN for aRddb fredidateritheExamples of
m xture 1 nto tablet, a coated tablet, a granule, a
flpevuteentemcarsc arbud e coddeappweler, airiti irl bexb forehuarematic powder,
| act ose, corn starch, sucrose, glucgse, sorbitol
méntyiexail farpe besneel ashcinnamon peBAeri(Yxyigeslyathe tablet or granule

S5 FR cHATF h SReu R B, Lol

oS AR PO BB B A preent oo o
active principle is prepared, where appropriate, by mixing the said compound
with a pH regulator, a buffer agent, a suspension agent, a solubilizer, a stabilizer,
an isotonic agent and/or a preserving agent, and by converting the mixture into a
form for intravenous, subcutaneous or intramuscular injection, according to a
standard process. Where appropriate, the injectable form obtained may be freeze-
dried via a standard process.

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

Examples of solubilizers include castor oil solidified with polyoxyethylene,

polysorbate 80, nicotinamide, polyethoxylated sorbitan monolaurate and the

ethyl ester of castor oil fatty acid.
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cellul ose, calciumcitrate, dextrin and pectin.
Exanpl es of l|ubricants include nmagnesium stearate,
wo adoa/o3p0é yet hyl ene gl ycol, silica and har deneBCpERZID3/008887
oils. The colorant may be any of those permtted for
used i n nedi canments. Exanplegpof flavour enhancers
i ncl ude cocoa powder, mint in herb form aromatic
powder, 15 mint in oil form borneol and cinnanon
powdigraddivhothe! stabiliber éddrepasges godinm sulfitaysdaium metasulfite
suitably coated with'sugar, gelatine or the like. An
arichpther apihélef therpresenying iaggnt pcarnpaisen eshyl pehydroxyhenzoate,

et e BSengfote Yol e B ok ShBaT St hfdiBppgeot
[ COURAl QlrenfloR W 1180 dBARM 1S RROBLOGE A08Rve Principle chosen

sol izer, a izer, 20 an isotonic agent®and/or
frémPh RSBIPOUI 8f & foramdal) aodefined npovbefdr theupepardtion of a

a formfor intravenous, subcutaneous or intranuscul ar
midjcantent rintexciedr ffirnthet prevensivanefapt tysatings dysligidaemia, athero-

appropriate, the injectable form obtained may be
scierpgis @ndghpkeiei a a standard process. Exanpl es of

suspansi S 4 . , RV t

0, 15 FRuRARHstof AL I ME Brbldhg, ABRIRRERAIA doses
rahgﬂ%a%% hiboBPAI1UFD 460 kA% Y¥md R PutiERllatbesfe@nd and 10 mg per
pol yet hoxyl at ed sorbi tan” nonol aurate. Exanpl es of
desalgelhinit. zers i nclude castor oil solidified with

pol yoxyet hyl ene, pol ysorbate 80, nicotinanide,

pol yEteherY stosage by Brftfaﬁbgb herwem 0003 and AR mgpgy| kg of body

ester of castor oil fatty acid. WO 2004/031116
wi EP2003/ 008887 32 In addition, the stabilizer

enc W@éﬂ?ﬁ?es%o o YHe Hbd lof Rach Sfegtiém,”ﬁfeaéﬂféd‘ﬁx;eedo%‘ alepends on

ether, whil e the preserving agent enconpasses methy

- varidusdfaetorbenmbadsethe effioydy pf byelspecifie namgoendsadininistered, the

aci d, phenxl [sic{, cresol and chlorocresol. The
agenbedy iwright gaheral atateof hepltihand gex ohthe patient, the diet followed,

B PP A 50308 st IR R gregton o
L. . {int i : '

o ERRA AR bl A ik s ey of e

p&GieRY dsordbr e irexedt i on are preferably administered

at doses ranging fromabout 0.1 to 100 and in
par tThaxtanpbendeehthe inviention are grantageously administered orally.
The measurement of the PPAR activation was performed according to a
technique described by Lehmann et al. (1995, J. Biol. Chem. 270: 12953-12956).
CV-1 cells (monkey kidney cells) are co-transfected with an expression
vector for the chimeric proteins PPARa-Gal4 or PPARy-Gal4 and with a
"reporter” plasmid that 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 miéroplates and co-transfected using a
commercial reagent with the reporter plasmid (pG5-tk-pGL3) and the expression
vector for the chimeric protein (PPARa-Gal4 or PPARy-Gal4). After incubating

for 4 hours, whole culture medium (comprising 10% foetal calf serum) is added



10 dosage unit. The daily dosage is preferably between
0.001 and 10 ng per kg of body weight. Neverthel ess,
w0 moothgiic@se of each patient, the effective doBEI/EP2003/008887
depends on various factors, such as the efficacy of
the specific conpound adni ni s8®red, the 15 age, body
wei ght general state of health and sex of the
diet followed, the route of

t
tgd'iﬁ?ﬁﬁ%ll? R 24 heuigodhgy énefilglirmﬁ regivsdednd trrplacgd y whole -

I possi bl e
o %lr%?rﬁaécg&b?%h then‘%?‘trﬁ t% g @Q&Mﬁ%‘ageverl ty of the
part Tl proddicEOaéeleft @1 BshthbeRiB0the881sCRRPR 6‘t§rs°fThe cells are
the invention are advantageously adm ni stered orally.
then Tysedrerak thedueiferasé attieitPPARcastiradatising alasninometer. A PPAR

erforn?d according to a technique described by
aEEH#&?fh aotorgan cegiculgrqg by aneans of the achvatlon of the expres-

9 -1.¢C cell
SRR kP Een e el oy Teamhe el BElh g the fpftrol cels that
h‘ébbﬂ%ﬂ‘&eﬁfe@tﬁﬁrﬁ Ba- Gal 4 or PPARy-Gal4 and with a
reporter’ d that allows the expression of the

| uci Bgr wag gie Reaipde eethyh di(2,5 -aﬁnteﬂﬁ)x?phtehpl)-636x@-3-propylhexa-
pronoter containing Gald response el enents. The cells
2drdienpaiedta senqentionedl Stitht, gstiaates thadhimeric protein PPARy-

S SR U L e .
AR v eriNe 0 -

ngJCbe oney thenucoferdsei |a%hﬁﬁ lﬂ@ésh@é‘dl M lfeséﬁé’e%‘@ th'1§product is
added WO 2004/ 031116 PCT/ 2003/008887 3 toth

zewsl. | s. After 24 hours, the nediumis renoved and
repl ed b o] e di ym conprising the test products
(50 %%Pi’e@ tlTﬁfefOQS tralg inviephipniip agirHetiting mpanner.
the gel ells are | ysed
the uéﬂ.“? et Bt ral g Qe B PYRED) Whts ‘e following
abBHYRITRE Have HeBRANed X ﬁﬁ‘télf{%& Qﬂfdfr%d?f et for ﬁ‘gﬂep%{ for quar-

cal cul ated by means of the attivation o t he ex
tesj @forodetehand epbort esmplexemiuitipiet dTHwy cHdneichl Stdbiets are expressed
(relative to the control cell's that have not receive
lrlal?@/mpfrb]atr@p;esegﬁ yne,lqtmgmrpt and bithyepresents the boiling point.
6- (2, 5-di met hoxyphenyl ) - 6- oxo- 3- pr opyl hexa-
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2,4-dienoate at a concentration of 50 pM activates
the chinmeric protein PPARy- 10 Gal -4 by factor of

wo pooa/o3anel t he chineric protein PPARa- Gald by BCT/BR1003/008887

of seven. In the absence of the binding region for the
PPAR a or y ligand (vector ex3ress- ing Gal4d al one),
the luciferase activity neasured in the presence of
this product is zero. The exanples that follow
EXAMELES e i nvention in a non-liniting manner. 15 In
the proton nucl ear magnetic resonance (NVR) data, the
foll ow ng -abbreviations have been used: s for
E%lhﬁﬂh@tl' d for doublet, t for triplet, q for quar-
tet, o for octet and in for conplex nultipltet. The
Stdpemi cll2-¢dubhitexip5anethoxppbamdiethunompm m p.

represents th? mel ting point_and b.p._ represents the
boi | PnBupsIraC! 0@ Mmqflé-mpmtb%mwmnmer_2-6 8

(W%Eg BEE @%540@1@%@/@% Sﬁ% 150,k 96 dimsthylfqrmarpide js heated

4 08,0, O S RSB PRRGPARP e aace

debpretsey The mirtrirdés heatbé foetén Koursabn80©@und a$ t oufred into ice-
m (0.066 rrol@g1 of 1-brono-2-net hyl propane are added _
waterAndextragied iwith efher i hertherspltiiontiswashed avith ngogal sodium
and i.s then.poured into jce: ter and extracted wth
hifioxide soRutigie TRE dtied (NGEHESFEar PRasFo A 2pAERtEh under
' 0l,LUgjpn. The dried (Na2SO4) organic

rphgggq{rgﬁggé%ggfg%%ﬁnder reduced pressure (8.2 g;

629 . Step b) :

2- brono-| - (2-i sobut oxy-5- et hoxyphenyl )) et hanone 2.1

Step o 20lromarily(2osolrtony riematboxypiwayihetpaneue t o a

i?'f( | ?33%3‘58%@*@01%@? #&3@%@@?%&%@% te gospution of 10 g
OGBS 1 PPLROIS S RS o ok 3y 0 i i

cdrbbh asthadilotde. Héﬁtﬁisg wechtirGied fol onattRyurait 4hél r¥flie pbfift of car-
organi ¢ phase (Na2SO4), the solvent is evaporated off

bamdetrackiaticled Afters svashing Svigh. wibe eedi dryjng the organic phase
1 by. flash ch t hy (70/30

(N%Eba]'n zﬁa iSémea? E%T%‘?%i{.a%gsaedogﬁat?‘&rgreéuad paessyie €6 gy The resi-

di€ 45 yﬁhﬂhhaZBQ ﬁﬁﬁ{ncg%&lg%gq'gfﬁ\yefﬁ/% Kg}g/?a'ne/ dichloromethane)

(11.7 g of yellow solid recrystallized from diisopropyl ether; 73%).

Step c) : ethyl [2-(2-isobutoxy-5-methoxyphenyl)-2oxoethyllphosphonate

A mixture of 8 g (0.0266 mol) of 2-bromo-1-(2-isobutoxy-5-methoxy-
phenyl))ethanone and 4.6 ml (0.0266 mol) of triethyl phosphate is heated at
140°C. After cooling, the product is purified by flash chromatography (40/60
heptane/ethyl acetate) (3.2 g; 34 %).
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Step c) : ethyl
(2- (2-isobut oxy-5-net hoxyphenyl ) - 2oxoet hyl | phosphonat e
wamimsie of 8 g (0.0266 nol) of PCT/EP2003/008887
2- brono-1-(2-i sobut oxy-5-net hoxy- phenyl))ethanone and
4.6 mM (0.0266 nol) of triethg phosphate is heated at
25 140C. After cooling, the product is purified by -
flash chromat ography (40/60 heptane/ethyl acetate) ) ,
Step. @) g; ethyl %6-(2-iNDbRbOY-G3nathexpaiempP6esidasethylnga-2,4-dien-
Step d) : ethyl
0%L€ 2- i sobut oxy- 5- net hoxyphenyl ) - 6- oxo- 3- et hyl hexa- 2, 4
- di eR- t (8¢4 Iry_of 5. e -
12 (3.5 B B LE (2 ity Smethapphenyl)-2-oxoethyl]
pRS & Hessdlvesdh\280dmi of 2étrally drbfurahraabudidetiudropwiteto a sus-
added dropwise to a sus- 5 pension of 1.41 g (12.6
pemsio obfl.4dog 4536 ummpBraf- prtassiiudetertrbamxidle i 30 ml of tetrahydro-

e B R 08 S SR s

o5, Bt B TR0 oRE i -ty procrornate i

sd1ebd ahdral uf dtrayRirafdas decrlMededroP¥isé.CHd k@ittion mixture is
m xture is then Stirred for 72 hours at 25C. Water is

theddstitred dot 7@ hesalatiZfCniWater és iadded and tlae resiilting imixture is

ether. After drying (Na2SO4), the solvent, is
extvagied aviteter- After drang (Depdde, the wlventis gvaporated pif and the

S TS ARy RIS ARRY e nBhabL Y g of yllow
Oill-jzgg'%}_. 30 (3H, t, j =7.16 Hz); 2.06 (1H m; 15 2.32
(3H, m; 3.74 (2H, d, | = 6.41 Hz); 3.79 (3H, s); 4.20

(2H, q, j = 7.16 Hz); 6.09 (1H, n); 6.88 (1H, m;
bt bl ek e Sl 2 e S s .
2 PR, 3 R S PR B B W omn 5, = 716 oy 609
R gL B en R O AT 38 g, 7 AT e ana

refluxed for three hours. After evaporating off the
solvents, the residue is poured into water, acidified
Exampledr mal hydrochloric acid solution and extracted

i th ether._ The, organic, phase js dried M) . th
64O Sy Ry N o e o i 48
obt & e 9 $nmdf ¥Skitlyl 12@%sbB¥oRy-5-phenyl)-6-oxo-3-methylhexa-2,4-
enoate, 30 ml of ethanol, 0.24 g of potassium hydroxide and 10 ml of water are

mixed together and refluxed for three hours. After evaporating off the solvents,

the residue is poured into water, acidified with normal hydrochloric acid solution

and extracted with ether. The organic phase is dried (Na:SOs), the solvent is

evaporated off and the pasty product obtained is recrystallized (10/6

hexane/ethyl acetate) (0.3 g of yellow solid; 33 %).

1H NMR (CDCls) : 0.99 (6H, d, ] = 6.78 Hz); 2.06 (1H, m); 2.35 (3H, m); 3.75 (2H, d, .
] = 6.78 Hz); 3.79 (3H, s); 6.13 (1H, m); 6.89 (1H, m); 7.02 (1H, m); 7.19 (1H, m);

7.22-7.41 (2H, m). ‘

N. B. : H-acid not observed.
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hexane /ethyl acetate) (0.3 g of yellow solid; 33 %.
1H NVR (CDC13) : 0.99 (6H, d, j = 6.78 Hz); 2.06 (1H,
woR4833% (3H, m; 3.75 (2H, d,. J = 6.78 Hz)PCBEFH03/008887
(3H, s); 6.13 (1H, m; 6.89 (1H, m; 7.02 (1H, m;
7.19 (1H, m; 7.22-7.41 (2H36m. 30 N. B. : Hacid
not observed. WD 2004/ 031116 PCT/ EP2003/ 008887 36
Exanple 3 Step a) :
(2 5- di met hoxyphenyl ) - 2- oxoacet al dehyde A mi xture of
%3(33 mol ) of seleniumdioxide, 1 ml of water
5 of dioxane is heated to 60C. 5.4 g (30

ﬁggb) (B5-dimethoHlgRh)0X pEEARERRAR, are  added and

mxture 1s ed for 16 hours. The solvents are
evapAarmabedreodf3.6¢ g(&iﬁg&n@l@ bﬁ slaslenhum IdioXidg,)1 adadf wWeter and 25 ml
r{)roduct obt ai ned I s _pur flash chroma- tography

dioxAne ra)h@atndrtgﬁog(é i4g @6 WmOﬂ)ow i dlrsstf%xya%@o efone are

10
e g ”E’r’r")“é’&dﬁggﬁﬁﬁ 3 fero € AR e Rl 1S Al ef pSkated off
CRER IR AT61, b3 o PPty e 45 0k chroma-

togr &y (dibikiophpietate) @. Eﬁldﬂ y8llowl oityf53t%).r ahydr of uran. A

sol'ution of 28.4 g (0.24 nol) of acetophenone in 60 m
of tetrahydrofuran is added 15 dropwi se at 0OC and the

i i d. f 16 h t 256C. 250 m f
S@thbégr%zaf'éﬁﬁm@%F%F?%oggfu?| on are added gt 0C
d |
Tha AR o 10% N0.55 HheEN | e Ry B A BBy drofuran is

he%il”c@i t6€'BeR0) fillltvedf by WrdpwidecadditidnPsvsE30 inttee ot folgtion of
product obt ai ned are puri- fied by flash

480Ihml (ﬁrh? ug:rlhph gthyd dlietbylphospheneanetateiis 80mobef testahydyofuran. A

03@)‘03 96% @ ?&f@ﬁﬁtcg Efgt)s_vpbﬁa%%wwtqﬁ teirafydupfyranyig added
Wﬁe gt ' 'thee 14 élﬂ?gd %5 T@ ‘fht %‘E%gt 2_5°@ 20 ml of satu-

azo propironitrile

ra@éH QQ&Lﬁﬁtd}é&ﬁH@rsbﬂﬁldrﬁ aRealeed t4t 0°Z'§@nd1@1e8ré§;ulﬁlrﬂg1 mixture is
nmol ) of N bronosuccini m de are added porti onw se at

exttacted Witte efferaThe ergdhie phasels elries] (NerSQ@fanak e $alvents are
five hours. The insoluble naterial is ) .
evaporated off under reduced pressure. The 46.6 g of product obtained are puri-

fied by flash chromatography (90/10 cyclohexane/diisopropyl ether) (29 g; 63 %).

Step c) : ethyl (E)-4-bromo-3-phenylbut-2-enoate

A mixture of 14 g (74 mmol) of ethyl (E)-3-phenylbut-2-enoate, 0.47 g of
2,2'-azobis(2-methylpropionitrile) and 330 ml of carbon tetrachloride is heated to
75°C. 19.8 g (111 mmol) of N-bromosuccinimide are added portionwise at this
temperature. The mixture is then refluxed for five hours. The insoluble material is
filtered off at 25°C. The filtrate is washed with water and dried over Na;SOq; the

solvents are evaporated off (orange-coloured oil: 19.7 g; 99 %).
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filtered off at 25C. The filtrate is washed with water

and dried over Na2SO4; the solvents are evaporated
wobdo48ramge- col oured oil: 19.7 g; 99 %9. WO PCT/EP2003/008887

2004/ 031116 PCT/ EP2003/008887 37 Step d) : ethyl

(E) - 4- (di et hoxyphosphoryl) - 3sphenyl but - 2-enoate A

m xture of 14.6 g (0.054 nol) of ethyl '

(E) - 4- br ono- 3- phenyl but - 2-enoate, 9.6 g (0.058 nol)

Skp ) lefﬁﬂ)(EMO(SW’thmyﬂmtphBleMS-phenylbtxiaﬁaemoatmeat ed

at 100C for 11 hours. IS added and the m x

is e&tmaeueejom%gc(p@ﬁﬂ m@bf@f pie (Ep4-tremer-dphieny s?eenoate,

9/, (Y Rl o€ o BY b iR 200 T G e g6 ered at 100°C

foRi1' hohids Wtﬁxaﬁda&c%@] aﬂ{d)ﬂlré‘:ﬁukt%r@&’sr é{&&‘ied Q\g’ltlfl H?&ﬂoromethane

chr onat ograp et acetate) (13.7 g; Step e)

The @kfatlic (phése is separated out by settling and dr1ed over NazSO4. The sol-
4E) - -(2 5-di net hoxyphenyl ) - 6- oxo- 3- phenyl hexa- 2, 4-di e
Vemiataee evdparagal gff((mnargemmt)redfmb dt9a£s)i and the product is purified

rt- utOX|dea of 't h furan are m xed
M togERp Aeglwr ﬁflé%%%%kn 8 mmol ) of
et hyI (E)-4- (di et hoxyphosphoryl) 3- phenyl but - 2- enoat e
in 30 mM of tetrahydrofuran is then added dropw se. A
Steple)t byl €27 3 F)- 6—@255411ﬁﬁﬂidxy¢hen 1)-6-0x0-3-phenylhexa-2,4-dienoate
, 5- di met hoxypheny IL - oxoacet aI dehyde dissol ved in
P

(
30 M.32fg (kit& my@i)ocb atassmnadeiédnuo@@m and 3§ md mfstrahydro-

Fus 0 ABRIMTRES BRIBRT Bhap Com FOIBHER Gl ib G ARER Minglof ethyl (E)4-
(ﬂétﬁggﬁ?gﬁﬁﬁﬁﬂ)?ng I‘?}?légf\g%ﬁ%ge #0dp txﬂpﬁzﬁ %tﬁﬁycﬁo@ﬁﬁn is then

éva uced pressure

dHé?I“d% kil Aegblafien PoR Bf § qs 4bynrhbB sbE 5Qﬂﬁte@m>qmnen 1)-2-
2 (80/ 20 Rept ane/ et hyl nacet a es yel | o?v (o] Im 0. 46 yir

‘ o>$taeptaidehyc(e2mssolved in 30 ml of tetrahydrofuran is addeg dropw1se, at

2 h h -3
25‘?@) g?@gmfugggg%&?%%p 4 p}61rsgéto gg’i{s‘ret(nlglzatgﬁ%dzm?o (?ulater and

’%f%ﬁ%ﬂ &"zé)}g %‘ f{?@ heny&%a %18 S rleeCF 0 éOD@%Ehe solvents are
x‘a%o%temk Ln@ler $&Hiced ﬁb@sﬁfre ”Pl‘i’é‘@tgeolagﬁbcﬁﬁt @oté&ﬁed\@i‘@ purified

e m xed together and refluxed for ree hours. After

byeflagtoctatontarogtdpHyn@05 20 heptasie/ ethey] nextaid) ¢yéltowp oilr 46 g)
into water, acidified with 25 normal hydrochloric acid
solution and extracted with dichloronet hane. The

SRh 0, S SRR s B kg it acd

pu 445 R0 safonhcemhpotse e S BbsRNSRAL R o0
pHet/1heRa-2addiencatys 2@ Inli ofegthanol, 0.206 g (2.44 mmol) of sodium bicar-
bonate and 20 ml of water are mixed together and refluxed for three hours. After
evaporating off the solvents, the residue is poured into water, acidified with
normal hydrochloric acid solution and extracted with dichloromethane. The
organic phase is dried (Na;SO4), the solvent is evaporated off and the pasty
product obtained is purified by flash chromatogrephy (20/80 heptane/ethyl
acetate) (yellow solid; diisopropyl ether; m.p.: 165°C; 170 mg) and recrystallized
(10/6 hexane/ethyl acetate) (0.3 g of yellow solid; 22%).

1H NMR -CHCl5-6(ppm) : (98 765-98792)



(10/ 6 hexanel/ethyl acetate) (0.3 g of yellow solid,;

22% . 30 1H NMR -=CHO 3-6(ppm : (98 765-98792) WO
wQ@o@4/08[31d 16 PCT/ EP2003/ 008887 38 EXAMPLES 4rP¢DEP2003/008887

Using a procedure simlar to one of those illustrated

above, the com 5 pounds in tdge tabl e bel ow were

prepared: 0 OR Rl Z (R3); OR2Z Exanmple R3 i R2 Z Rl

R NWR No 4 5-0CH3 1 -CH3 0 -CH3 -H (CDC13) :2.38

(3H, m;

E&%@*ﬁo‘% [Q b

3.80 (3H, s);

7.05

served.

3.85
(1H, m;

(3H, s); 6.12

7.15-7.30

(3H,

5 5-Et 1-CH3 0

- CH3

(1H, m;

m N.B,
- Et

(CDC13):1.21 (3H, m; 1.29 (3H, m; 2.34 (3H, m;
2.61 (2H, m: 3.86 (3H s): 4.19 (2H, m; 6.07 (1H,
m; sy a( prbcedure Bithflar.t@2ong 26, thoye illuratéd4&bove, the com-

5 pounds in the table below were prepared:

\OR

.H1

. \Z
(R3),
OR?

Rl NMR

Example
No.

R3 i R2

4 5-OCH; 1 -CHs -CH; (CDCls) :2.38 (3H,
m); 3.80 (3H, s); 3.85
(3H, s); 6.12 (1H, m);
6.93 (1H, m); 7.05
(1H, m); 7.15-7.30
(3H, m)

N.B, : H-acid not

observed.

(CDCls); 1.21 (3H, m);
129 (3H, m); 2.34
(3H, m); 2.61 (2H, m);
3.86 (3H, s); 4.19 (2H,
m); 6.07 (1H, m); 6.90
(1H, m); 7.15-7.22
2H, m); 7.27-7.48
(2H, m).

5 5-Et 1

(DMSQO-d6) 1.15
(3H, m); 2.24 (3H, m);
257 (2H, m); 3.83
(3H, s); 6.20 (1H, m);
7.03-7.19 (3H, m); 7.33
(1H, m); 7.39 (1H, m);
12.51 (1H, broad s).

6 5-Et 1 -CH;




(2H, m.
(3H m;
W6 28Qa/081hs ) ;
(1H m;

- 1.29 (3H,
(2H n

6. 92

6 5-Et 1 -CH3 0 -CHs -H (DVBO d6)
2.24 (3H m); 2.57 (2H m;
7.03-7.19 (3H m:
.12.51 (1Hbroad s).

PCT/ EP2003/ 008887 39 7 5-d

: m: 2.33 (3H,
6.08 (1H m);

WD 2004/ 031116

4 -CH3 0 -OH3 -Et (CDC13)
3.87

(1H,

(3H, s);
nm; 7.03-7.

:1.15
3.83 (3H, s);
7.33 (1H, PYT/EP2089008887

4.19
26 (2H,

/

DVSO- d6)
7107  (1H
1H, m;
-H (CD(
5.35 (2
7.35 (3

A5 ELAT
)

m;

1
113

H
Hl

- DN

2.
m;
2.
)

S3 ..

.
(3H,
7.14-7
(1H,
3.76 (
6. 85
7. 49

THom
m; 3
27 (]
br oad
BH, s)
1H, m
4H,

P H,

M . N. B,

8CBL, O 1-ECH
86 (3H,| s);
m,; |7.48 (
s). 9 §-OCH3
3.80 |(3H,- s
;o 7.04 (1H,
H ac

DCCH31.29 (3H,|
bm§2 3.36 B3H, m); 3.87
lBH, #) 419 (H, m);
16.68CHIBH,0 m); 6.92
(H, m); 7.03-7.26
nRH, m); 7.41 (1H, m);
5a(tl, m).

8 5-Cl

1

-CH;

O

-CH3 -H

(DMSO-d6) 2.23
(3H, m); 3.86 (3H, s);
623 (1H, m);, 7.07
(1H, m);, 7.14-727
(2H, m); 7.48 (1H, m);
759 (1H, m); 12.58
(1H, broad s).

9 5-OCH3

-CHs

-CeHs

(CDCls) : 3.76 (3H, s);
3.80 (3H, s); 6.16-6.35
(2H, m); 6.85 (1H, m);
7.04 (1H, m); 7.21-7.35
(3H, m); 749 (4H,
m).N.B, : H-acid not
observed.

10 5-OCH3s

-CH3

(CDCL) : 1.16-1.40
(3H, m); 1.55 3H, s);
3.79 (3H, s); 3.84 (3H,
s); 4.09-429 2H, m);
6.08 (1H, s); 6.87-6.97
(1H, m); 698-7.09
(1H, m); 711734
(3H, m).

11 5-OCHs

-CH;
CeHs

-CH;

(CDCly) 1.22-1.42
(3H, m); 2.0 (3H, s);
3.82 (3H, s); 4.13-4.28
(2H, m); 5.08 (2H, s);
6.05 (1H, s); 6.97-7.12
(2H, m);, 7.22-747
(8H, m).

12 5-OCHs

-CH»-
CH,-CHs

(CDCl,)
(BH, m);
(3H, m); 145-1.70
(2H, m); 2.68-2.92
(2H, m); 3.80 (3H, s);
3.84 (3H, s); 4.06-4.28
(2H, m); 6.05 (1H, s);
6.80-7.35 (5H, m).

0.88-1.10
1.17-1.40

13 5-OCH;

-CHa>-
CH,-CH;

(DMSO-d6) : 0.79-1.04
(3H, m); 1.35-1.61
(2H, m); 2.62-2.86
(2H, m); 3.73 (3H, s);
3.81 (3H, s); 6.18 (1H,
s); 6.92-7.26 (5H, m);
12.54 (1H, broad s).




observed. 10 5-OCH3 1 -CH3 0 -CH3 -Et (CDC13) :

1.16-1.40 (3H, nm; 1.55 (3H, s); 3.79 (3H s); 3.84
W@ 3dd4/0389)6 4.09-4.29 (2H, m; 6.08 (1H, s); 6rPBITEBL2003008887
(1H, m; 6.98-7.09 (1H, m; 7.11-7.34 (3H m. 11
5-OCH3 1 -CH2 0 -CH3 -Et (CDgag3) : 1.22-1.42 C6H5
(3H, mM; 2.0 (3H, s); 3.82 (3H, s); 4.13-4.28 (2H,
m; 5.08 (2H, s): 6.05 (1H, s): 6.97-7.12 (2H m;
7122- {540CHE§H, 1 n)|. B 5-[OCH3 1|- G880 |- CHA- {(EDCl) : 157 (1H,|
(CDC1B) : 0.88-1.10 'CH2-LCH3 (3H, m; 1.17-1. figoad 91243 3H, s);
m; 1/45-1.7Q0 (2H, m; 2/ 68-2.92 (2H| m; 3|3 @EHH); 621 (1H,
s); B.84 (3H, s);| 4.06-4/28 (2H, m; [6..05 (I, 6-F702 (1H, m);

H m

6.80-7.35 (5H, m).| 13 5-QCH3 1 {CH3 0 -|cH2- - [§:09730 (H, m);
(DMSO d6) : Q.79-1.04 F CH3 (8H, m); |1.35-1|%P7.562H2H, m);
m: 2162-2.86 (2M . 3173 (3H_s): [3 81 (RIAI0QH ).

6.18 (1H, s): 6.92-7.26 (5H, n):
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12.54 (1H, broad s). WD 2004/031116 PCT/ EP2003/008887
40 14 5-0OCH3 1 -H O -CH3 -H (CDC13) : 1.57 (1H, broad
WG 20048348 (3H, s); 3.83 (3H, s); 6.21 (1H, SPCT/EP2003/008887
6.93-7.02 (1H, m; 7.09-7.30 (2H, m; 7.30-7.56 (2H,

m; 12.10 (1H, s). WD 2004/@31116 PCT/ EP2003/ 008887
41 CLAIMS 1- Conmpound of the formula | : 0 OR R1
(R3). & R2 in which 5 Rl represents an optionally
substltuted saturated al i phaGLAIM8r ocar bon- based
gro an_optio bstl ted saturated and/or

aro tlc ggﬁﬁ%%?@# %}w ?%HB in optionally substituted
saturated and/or aromatic heterogyclic group; R2
represents an optionally halogenah\d oeRt ur at ed

al i phati c hydrocarbon- based groupg an optionally
substituted saturated and/ orR! ic carbocyclic 10
group; a saturated aliphatic hydrocarbon-based group
which is substituted by an opt#dnally substituted
aromati c carbocyclic group; or] a saturated aliphatic
hydro- carbon-based group whj€h4s substituted by a
saturated and/or aromatig h}tero- cyclic group; the
radi cals R3 represeﬂ¥) ) Qﬂtly of each other, a
saturated aliphatic™ " '

in which
R! represents an optionally substituted saturated aliphatic hydrocarbon-

o

based group; an optionally substituted saturated and/or aromatic carbocyclic
group; an optionally substituted saturated and/or aromatic heterocyclic group;

R? represents an optionally halogenated saturated aliphatic hydrbcarbon-
based group; an optionally substituted saturated and/or aromatic carbocyclic
group; a saturated aliphatic hydrocarbon-based group which is substituted by an
optionally substituted aromatic carbocyclic group; or a saturated aliphatic hydro-
carbon-based group which is subsututed by a saturated and /or aromatic hetero-
cyclic group;

the radicals R3 represent, independently of each other, a saturated aliphatic
hydrocarbon-based group, which is optionally halogenated and/or optionally
interrupted by one or more O or S atoms; a halogen atom; a nitro group; cyano; a
(Ce-Cro)aryloxy group, which is optionally substituted by one or more radicals
G°; a (Cs-Cro)arylthio group, which is optionally substituted by one or more radi-
cals G°; (Ci-Cro)alkylsulfonyl; (Ce-Cio)arylsulfonyl, in which aryl is optionally
substituted by one or more radicals G°; 5- to 7-membered heteroaryl which com-
prises one or more hetero atoms chosen from O, N and S and is optionally sub-
stituted by one or more radicals G° (Ce-Cro)aryloxycarbonyl; (Ce-Cro)aryl-
carbonylamino;‘ (C1-Cro)alkoxycarbonyl; (Ci-Cio)alkylcarbonylamino; di(Ci-Cao)-
alkylamino; (C¢-Cio)aryl(Ci-Cro)alkyl, in which aryl is optionally substituted by
one or more radicals G°; (Cs-Cio)aryl, which is optionally substituted by one or
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15 hydrocar bon-based group, which is optionally
hal ogenated and/or optionally interrupted by one or

woeod/0fi1os S atons; a hal ogen atom a nitro greCpPEP2003/008887

cyano; a (C6-C o)aryloxy group, which is optionally
substituted by one or nore ra#cals G a
(C6-Co)arylthio group which is optionally

b | s
S%esﬁéab“céfmﬁ S plailyleactans) ey r CoRystoalil @hiGmalkyl, in

35?10‘3%*918?8%*13931%@?#’%%*6#??9%%?%% ragicalie
@‘r l§ eosRACf oM ﬁarcﬁgehebph@nan s fanéargf,or'\bﬁﬁé*na@ly halo-
and is optionally sub- stltu ed b one or

geadtesedlkyls, (C6- G o) aryl oxycar bonyl ; (C6-do)aryl -
carb ylam no; (G -G o)al koxycar bony
Bejp.{'pmtg & léyﬁlﬁﬂggm Fem; ia(S@tu@tQ;; aliphgtit dwidregarbon-based

x? Lﬁ'[%&) %%‘iéj %l %t}ogla:fp l@gﬁg’c@fll 5 ORE: Io?'nfevo glaturated
ahﬁﬁaﬁl ﬂgai"d’darb&ﬁ”bﬁ&b cﬁ.g}s' 8Pgh |o§>t®ﬂ9§g ishiB5 0 af at1c carbo-

or WO 2004/ 031116 P 63/ 008 nmor e radi c

cEliq @buf; o) al kyl car bonyl ; or
d o) al k in which cycl oal kyl

(C3-¢8) cycl oal k EO
i s opticpreienys 9); tin w&uﬁy ﬁ&@rmwb@fetMems@v@I above
fésRchosen from hal ogen; optionally hal ogenat ed al koxy;
or ‘optionally halo- genated alkyl; 5 R represents a
hydr K hati c hydr ocar bon- based
gr oug%gﬁ%?n%}b&gr%&oa&he?gﬁdﬁp optional ly substituted
by oard alsotthe phatmaaticallyl dceiistable davdiReRHEON- based
groups; or an optionally Substituted aromatic carbo-
cycli c group, Z represents 0; CHR4 in which R4 takes .
for

_<ra ggr %c%ﬂ(?%gtpv au%bloéfe tl‘gzltgpnwla 5#&! V\gpg]@ R fp@resents H
IS S A I ARG P Bty

sulspiteRen{Gs-Cho)dr§1;0R? &bresbtsabitidnal - ; R3
opti onal I(y ha?élrlglenat ed (-G oﬂﬁz\ kyﬁlhﬁ%%@tﬁlﬁ%?%? rCujalkyl; R
repygsanits opEdnglfs halogeartdd (CRZCthﬂk}Eh eptisnaly ihategdnated (Ci-Cio)-
l:l}al ogena,{t\g Cl-Co)alkyl; R3 represents optionally
Kb fErta 88%’@:?“@‘0) al kyl ;. optional ly hal ogenated

Z(rgf)reggr?l)s 0 QL E’.‘i—fﬂ" m%vhﬁhrﬁ"J Q9% 0r ?(tllqE]lo)alkyl.

3- Compound according to either of Claims 1 and 2 of the formula I in which
Rl represents ~CH3 or ~phenyl.

4- Compound according to any one of Claims 1 to 3 of the formula I in which
Z represents O.
5-  Compound according to any one of Claims 1 to 4 of the formula I in which

i =1 and R3 located in position 5 of the phenyl nucleus represents (C1-Cs)alkyl;
(Ci-Ce)alkoxy; or a halogen atom.



Z represents 0 or CHR4 in which R4 is H or
(G -Co)alkyl. 20 3- Conpound according to either of

w@ba@aunsiile and 2 of the formula I in which RL PCT/EP2003/008887
represents -CH3 or -phenyl. 4- Conpound according to
any one of Clainms 1 to 3 of uBe formula | in which 25
Z represents 0. 5- Conpound according to any one of
Claims 1 to 4 of the formula |l in which 1 =1 and

64 oc aCempaurpbmcor@ngEtO@‘nytm piHelajns ﬁd@l%@fs’fheefpr@s}bﬁﬂ i which -
éCl C6) al k% i@é C6) al koxy; or a halogen atom 30 WO
mﬁﬁﬁi‘ﬂi -BeRIEB2003/ 008887 43 6- Conpound
according to any one of Claims 1 to 5 of the forrmula I
in which R2 represents (O -C6)al kyl. 7- GConpound

72C COCE U@l 4dcdidink tof Clahve T of fd Rrinudh detBsén Gt kite follow-
follow "5 ing conpounds: -

5 1r{gEcdﬁ)1p6u1(1d’55 di net hoxyphenyl ) - 6- oxo- 3- met hyl hexa- 2, 4-d

|en0|c aci.d;

- EEES( w(@m%h%ﬂgh@m -erprprsmpthylbesd 43d1ﬁ89}ﬁﬁqﬁ%o<a 2
- oy HIERPB S methony Sretlyiphenyli6 oxod-methylhexa 2 4-diencate;

%Ed'E%B-?@%é‘th@Q @v-eth gﬂ'ﬁ-ﬂyl —6-oxo—3—met 6ylhexa-2 ,4-dienoic acid;
6 hoxy=- 5- chlf or ophenyl) 0X0- 3- nethylhexa-

- &h41 (B Ep6dRanethb@y-5-chlorophenyl)-6-oxo-3-methylhexa-2,4-dienoate;

éE E) - 6- (2- met hoxy- 5- ¢chl orophenyl ) - 6- gxo- 3- net hyl hexas-
B)- @(&mtboggﬁddﬂorophenyl) -0XO- -methylhexa—2 4-dienoic acid;

{Eﬁﬁﬁéﬁgc@?@etﬁ' T hOXNPRGON S - Be O Re R ASLh BG4 ¢
thyElE 16203 ﬁﬁ@hbwmwlybhézm@ﬁym&mw bR d
- étEyElE E)-62(2%ﬁzyldiyy&ﬁtdmbimmlye)n&bke&mdiﬁm&ﬁﬂ-dineonate,

xa- 2, 4-di eonat e; - eth

- QtEyEyE B)-6425- @imhhnmlpmeﬂ»ﬁaox@-%ﬁmmdbew%%ma@, 4-d
15 E(éﬂté ?%5(c§nseﬂa@>faaqw§>p@ NG PPy R pufieneisasid 4- g
R R i o) SR e disaiesg

- ethyf 64288V LR0RE-BhethoklPHEnyl)-6-0x0-3-methylhexa-2,4-dienoate; and
6- (2-i sobut oxy- 5- nethoxyphenyl) 6- oxo- 3- et hyl hexa-2, 4

- 6-(2-ésvbattex y-dndethoxyphenyl)-6-oxo-3-methylhexa-2,4-dienoic acid.
6- (2-i sobut oxy- 5- met hoxyphenyl ) - 6- oxo- 3- net hyl hexa- 2, 4
-dienoic acid. 20 8- Process for. the preparation of a

20 8-Conppruor2:%ss for' 18 I;r%iagrue{h%nl o Cc%?rgﬂcﬂgid bf the formula 1 according.to
any one of Claims 1 to 7, which comprises the reaction of a compound of the

formula II:

10

A

&0
(RS), Z
oRe

in which i, R3, R2 and Z are as defined above for formula I in Claim 1, with a

25  compound of the formula III:
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any one of Clainms 1 to 7, which conprises the reaction

of a conpound of the formula ll: A (R3); Z1l [ OR
wOo ootodale i, R3, R2 and Z are as defi ned aboveP€¢DEP2003/008887

formula |l in daiml, with a 25 conpound of the

formula 111: WO 2004/031116 R€T/ EP2003/008887 44 O OR

RLIIl Bin which RL and R are as defined, except

that R does not represent a hydrogen atomfor fornula

| in daim1, and either A gy B, ©OFpresents -CHO the

other rep- resenting: 0 CH-WO.L1 , Mt 5 NOL2 in

which Li and L2 are (CLl-C6)al Kyl and My represents a
nonoval ent cation. 9- P utical conposition

conprising one or nore conppunds of the formula I
according to any one of Clagnms 1 to 7, in conbination

with one or nore 10 pharnaceutically acceptable
irewdith Rtawd R Qe sedddined, encauhdt Redoéhagrdpreseiit Dhgdrogen
of Claims 1 to 7, for the prepara- tion of a
atona forsfoeuntilz &in Edaipodi andaithemd qrab represents ((d1O0; the other rep-
treatnent and pre- vention of dysli pidaem a,
re§eRBREscl erosi s and di abetes.

)
I

—CH —P— OL1 , M+
oL,

in which L; and L2 are (C1-Ce)alkyl and M+ represents a monovalent cation.

9- Pharmaceutical composition comprising one or more compounds of the
formula I according to any one of Claims 1 to 7, in combination with one or more

pharmaceutically acceptable excipients. -

10-  Use of a compound according to any one of Claims 1 to 7, for the prepara-
tion of a pharmaceutical composition that can be used for the treatment and pre-

vention of dyslipidaemia, atherosclerosis and diabetes.



