
WO 2005/054225 PCT/EP2004/012075  1 Antidiabetic
compounds comprising benzofuran and benzothiophene
derivatives  The present invention relates to
variously substituted benzofuran and benzo 5 thiophene
derivatives that are useful in the treatment of
pathologies associated  with insulin resistance
syndrome. The present invention relates to compounds
of the general formula (I):  R6 OR1 R5 R2  R4 X O  R3
(I)  10 and also the stereoisomers thereof, and the
racemates and pharmaceutically  acceptable salts
thereof, X=OorS;  R1 is chosen from:  -Alk-COOH, 15
-AIk-C(=O)-(O)m-Ar,  -AIk-C(=O)-(O)m-Het,
-AIk-C(=O)-(O )m-Al k,  -AIk-C(=O)-(O),,,-cycloalkyl,
-AIk-C(=0)NRR',  20 -AIk-(O)m-Ar,  -Alk-O-Alk,
-AIk-O-Alk-Ar,  -Alk-O-Het; 25 R2 is chosen from -OH,
-OAlk, -NR7R8, -OAr, -01-let and -0-cycloalkyl;  R7 is
chosen from H and.-Alk; R8 is chosen from  -H; WO
2005/054225 PCT/EP2004/012075  



2  -Alk' or -cycloalkyl, in which Alk' or cycloalkyl
is optionally substituted by one or more groups
chosen from -OAlk, -CN, -OHet, -OH, -C(=O)-(O)mAlk,
-C(=O)-(O)mAr,  -C(=O)-(O)mHet,
-C(=O)-(O)m-cycloalkyl, -COOH and -NO2; 5 -Ar' or
Het', in which Ar' or Het' is optionally substituted
by one or more groups chosen  from Hal, -OAlk, -OH,
-Alk, -Ar, -OAlkAr, -OH, -CN,-OAr, -CF3, -AlkAr, -COOH
-NRR', -Het, -C(=O)-(O)mAlk, -C(=O)-(O)mAr,
-C(=O)-(O)mHet, -C(=O)-(O)m-cyclo- 10 alkyl and NO2;
or R7 and R8 form, together with the nitrogen atom to
which they are  attached, a nitrogenous heterocycle of
5 to 10 atoms; R3, R4, R5 and R6, which may be
identical or different, are chosen indepen- 15 dently
from H, -Hal, -OH, -Alk, -OAlk, -CN, -CF3, -NRR' and
-NO2; in which, in the definitions of R1-R8: each of
the Alk, which may be identical or different, is
optionally and inde- pendently substituted by one or
more groups chosen from -Hal, -OAlk, -Ar,  -OAlkAr,
-OH, -CN,-OAr, -CF3, -COOH, -NRR', -C(=O)-(O)mAlk,
-Het and -NO2; 20 each of the Ar, which may be
identical or different, is optionally and indepen-
dently substituted by one or more groups chosen from
-Hal, -OAlk, -Alk, -Ar,  OAIkAr, -OH, -CN,-OAr, -CF3,
-AlkAr, -000H, -C(=O)-(O)mAlk,  -AIk-C(=O)-(O)mAlk,
-NRR', -Het, -NO2, -S(O)n-Ar and -S(O)nAlk; R and Rare
chosen independently from H and Alk;  25 m=0or1; n =
0, 1 or 2; with the exception of the compounds for
which: 1) RI = CH2-phenyl, optionally substituted by
-NO2 or -OMe,  R2 = -OMe, -OEt or -OH, R3, R6 = H, R4,
R5 = H or -OMe, 30 X = O or S, or 2) R1 =
-CH2-C(=O)Me, R3, R4, R5, R6 = H, X = 0 and R2 = -OEt
or X  = S and R2 = -OMe; 



WO 2005/054225 PCT/EP2004/012075  3 3) RI =
-CH2-CO2Et, R2 = -OEt, R3, R4, R6 = H, X = 0 and R5 =
-NH2  or -NO2; or RI = -CH2-CO2Me, R3, R4, R5, R6 = H,
R2 = -OMe and X = 0 or S, or  R2 = -OH and X = S; or 5
R1 = -CH2CO2H, R3, R4, R5, R6 = H, R2 = OH and X = S;
4) R1 = -CH2-phenyl, R2 = -NH2, X = 0, S and R5 =
-OMe, or X = 0  and R5 = phenyl. 10 The compounds that
are especially preferred are those of the general for-
mula (I) in which: R2 = -OEt and X = S, and  RI is
chosen from:  -Alk-COOH, 15 -AIk-C(=O)-(O)m-Ar,
-AIk-C(=O)-(O)m-Het,  -AIk-C (=O)-(O )m-AIk,
-AIk-C(=O)-(O)m-cycloalkyl, -AIk-C(=O)NRR',  20
-AIk-(O)m-Ar,  -Alk-O-Alk,  -AIk-O-AIk-Ar,
-Alk-O-Het,  R3, R4, R5 and R6, which may be identical
or different, are chosen indepen 25 dently from H,
-Hal, -OH, -Alk, -OAlk, -CN, -CF3, -NRR' and -NO2;  in
which, in the definitions of R1-R8: each of the Alk,
which may be identical or different, is optionally and
inde- pendently substituted by one or more groups
chosen from -Hal, -OAlk, -Ar,  -OAlkAr, -OH, -CN,-OAr,
-CF3, -000H, -NRR', -C(=O)-(O)mAlk, -Het and -NO2; 30
in which each of the Ar, which may be identical or
different, is optionally and  independently
substituted by one or more groups chosen from -Hal,
-OAlk, -Alk,  -Ar, -OAlkAr, -OH, -CN,-OAr, -CF3,
-AIkAr, -COOH, -C(=O)-(O)mAlk,  -AIk-C(=O)-(O)mAlk,
-NRR', -Het, -NO2, -S(O),,-Ar and -S(O)" Alk; 



WO 2005/054225 PCT/EP2004/012075  4 R and Rare chosen
independently from H and Alk;  m=0or1; n 0,1or2. 5
According to another subject, the preferred compounds
of the general for- mula (I) are also those in which
X=0orS;  RI is chosen from:  -Alk-000H, 10
-AIk-C(=0)-(O)m-Ar,  -AIk-C(=0)-(O )m-Het,
-AIk-C(=0)-(O)m-AIk,  -AIk-C(=0)-(O )m-cycloalkyl,
-AIk-C(=0)NRR',  15 -AIk-(O),,,-Ar,  -AIk-O-AIk,
-Alk-O-Alk-Ar,  -AIk-O-Het; 20 R2 = -NR7R8 in which R7
is chosen from H and -Alk;  R8 is chosen from -Alk'
and -cycloalkyl, in which Alk' or cycloalkyl is
optionally substituted by one or more groups  25
chosen from -OAlk, -CN, -OHet, -OH, -C(=0)-(O)mAlk,
-C(=0)-(O)mAr,  -C(=O)-(O)mHet,
-C(=O)-(O)m-cycloalkyl, -000H and -NO2; -Ar' or Het';
in which Ar' or Het' is optionally substituted by one
or more groups chosen  30, from Hal, -OAlk, -OH, -Alk,
-Ar, -OAlkAr, -OH, -CN,-OAr, -CF3, -AlkAr, -COOH
-NRR', -Het, -C(=0)-(O)mAlk, -C(=0)-(O)mAr,
-C(=O)-(O)mHet, -C(=0)-(O)m-cyclo- alkyl and NO2; WO
2005/054225 PCT/EP2004/012075  



5 R3, R4, R5 and R6, which may be identical or
different, are chosen indepen- dently from H, -Hal,
-OH, -Alk, -OAlk, -CN, -CF3, -NRR' and -NO2; in which
each of the Alk, which may be identical or different,
is optionally and  independently substituted by one or
more groups chosen from -Hal, -OAlk, -Ar,  5 -OAlkAr,
-OH, -CN,-OAr, -CF3, -COOH, -NRR', -C(=O)-(O)mAlk,
-Het and -NO2; in which each of the Ar, which may be
identical or different, is optionally and
independently substituted by one or more groups chosen
from -Hal, -OAIk, -Alk,  -Ar, -OAlkAr, -OH, -CN, -OAr,
-CF3, -AlkAr, -COOH, -C(=O)-(O)mAlk,
-AIk-C(=O)-(O)mAlk, -NRR', -Het, -NO2, -S(O),,-Ar and
-S(O)" Alk; 10 R and R' are chosen independently from
H and Alk;  m=0or1; n = 0, 1 or 2;  X=OorS;  R1 is
chosen from: 15 -AIk-000H,  -Alk-C(=O)-(O)m-Ar,
-AIk-C (=O)-(O )m-Het,  -A1 k-C (=O)-(O )m-AIk,
-Alk-C(=O)-(O)m-cycloalkyl, 20 -Alk-C(=O)NRR',
-AIk-(O)m-Ar,  -Alk-O-Alk,  -Alk-O-Alk-Ar,
-Alk-O-Het.  25 For any one of the definitions given
above,  Preferably, R3, R4, R5, R6 = H.  Preferably, X
= S. Preferably, R2 = -OAlk.  30 Preferably, m = 0;
Preferably R2 = -NR7R8  



in which R7 = H or Alk and WO 2005/054225
PCT/EP2004/012075  6 R8 = -Alk' optionally substituted
by -C(=O)-OAlk, -Het', -Ar' optionally substituted by
-Hal, -C(=O)OAlk or -Alk-C(=O)OAIk.  Preferably, R1 =
-CH2-COOH, -CH2-C(=O)-(O)m-Ar, -CH2-C(=O)-(O)mHet,
-CH2-C(=O)-(O)m-Alk, -CH2-C(=O)NRR', -CH2-(O)m-Ar,
-CH2-O-Alk, -CH2-O-Alk-Ar  5 or -CH2-O-Het, in which
Ar, preferably phenyl, is optionally substituted by
one or more groups chosen  from Hal, -OAlk, -Ar, -Alk,
-0-Alk-Ar, -C(=O)-(O)m-Alk, -AIk-C(=O)-(O)mAlk,
-S(O)"-Ar, -S(O)"-AIk, -O-CF3, -CN and -OH, in
whichm=0orl,andn=2. 10 Even more preferably, R1=
-CH2-C(=O)-Ar, -CH2-C(=O)-Alk or  -(CH2)m'-(O)m-Ar, in
which Ar, preferably phenyl, is optionally substituted
by one or more groups chosen  from Hal, -OAlk, -Ar,
-Alk, -O-AIk-Ar, -C(=O)-(O)m-AIk, -AIk-C(=O)-(O)mAlk,
-S(O)r,-Ar, -S(O)"-AIk, -O-CF3, -CN and -OH, 15 in
which m=0or1,m'=1 or2,n=2.  Preferably m= 2 if m=1.
Advantageously, RI = -CH2-C(=O) Alk, in which
preferably, Alk= -CMe3; 20 Advantageously, RI =
-CH2-C(=O)-phenyl or -CH2-phenyl, in which phenyl is
optionally substituted by one or more groups chosen
from -Hal, -OAlk and -CN.  The compounds of the
formula (i) may be chosen especially from: ethyl
3-[2-(4-ch lo rop henyl)-2-oxoethoxy] benzo [b]th
iophene-2-carboxylate;  25 ethyl
3-(2-oxo-2-phenylethoxy)benzo[b]thiophene-2-carboxylat
e; ethyl 3-[2-(2-methoxyphenyl)-2-oxoethoxy]
benzo[b]th iophene-2-carboxylate;  ethyl
3-(2-biphenyl-4-yl-2-oxoethoxy)benzo[b]thiophene-2-car
boxylate; ethyl 3-(2-oxo-2-p-tolylethoxy)benzo[b]th
iophene-2-carboxylate; ethyl
3-(2-adamantan-1-yl-2-oxoethoxy)benzo[b]thiophene-2-ca
rboxylate;  30 ethyl
3-[2-(4-fuorophenyl)-2-oxoethoxy]benzo[b]thiophene-2-c
arboxylate;  ethyl 3-[2-(3-methoxyphenyl)-2-oxoethoxy]
benzo[b]th iophene-2-carboxylate;  



ethyl 3-[2-(4-benzyloxyphenyl)-2-oxoethoxy]benzo[b]th
iophene-2-carboxylate;  ethyl
3-(1-methyl-2-oxo-2-phenylethoxy)benzo[b]thiophene-2-c
arboxylate; WO 2005/054225 PCT/EP2004/012075  7 ethyl
3-[2-(2,4-d imethoxyphenyl)-2-oxoethoxy]
benzo[b]thiophene-2-carboxylate;  ethyl
3-(3,3-dimethyl-2-oxobutoxy)benzo[b]th
iophene-2-carboxylate; ethyl
3-(2-naphthalen-2-yl-2-oxoethoxy)benzo[b]thiophene-2-c
arboxylate;  3-[2-(2,3-d ich
loro-4-methoxyphenyl)-2-oxoethoxy]benzo[b]th
iophene-2-carboxy- 5 late; ethyl
3-[2-(2-benzyloxy-5-fluorophenyl)-2-oxoethoxy]
benzo[b]th iophene-2-car- boxylate; ethyl
3-hydroxybenzo[b]thiophene-2-carboxylate; ethyl
3-[2-(4-fl uoro phenoxy)ethoxy]benzo[b]th ioph en
e-2-ca rboxyl ate;  10 ethyl 3-phenethyloxybe nzo[b]th
iophene-2-ca rboxyl ate; ethyl
3-(2-phenoxyethoxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-[2-(4-cyanophenoxy)ethoxy]benzo[b]th
iophene-2-carboxylate; ethyl
3-{2-[4-(2-methoxycarbonylethyl)phenoxy]ethoxy}benzo[b
]thiophene-2-car- boxylate; 15 ethyl
3-[2-(naphthalen-1-yloxy)ethoxy] be nzo[b]th ioph en
e-2-ca rboxyl ate;  ethyl
3-[2-(2-methoxyphenoxy)ethoxy] benzo[b]th
iophene-2-carboxylate;  ethyl 3-[2-(2,3-d
imethylphenoxy)ethoxy]benzo[b]thiophene-2-carboxylate;
ethyl 3-(2'-cya nobi ph enyl-4-yl methoxy)benzo [b]th
io p hen e-2-ca rboxylate;  ethyl 3-(2-hyd
roxy-3-phenoxypropoxy)benzo[b]th ioph
ene-2-carboxylate;  20 ethyl
3-(3-phenoxypropoxy)benzo[b]thiophene-2-carboxylate;
ethyl
3-(2-cyanobenzyloxy)benzo[b]thiophene-2-carboxylate;
ethyl
3-(3-cyanobenzyloxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(4-cyanobenzyloxy)benzo[b]th
iophene-2-carboxylate; ethyl 3-(2-be nzenesulfonylm
ethyl benzyl oxy)be nzo [b]th io p hene-2-carboxylate;
25
ethyl3-(4-methoxycarbonylbenzyloxy)benzo[b]thiophene-2
-carboxylate;  ethyl
3-(4-trifluoromethoxybenzyloxy)benzo[b]thiophene-2-car
boxylate; ethyl 3-pentafl uorophenyl
methoxybenzo[b]thiophene-2-ca rboxylate;  ethyl
3-(4-trifl uo rom ethyl be nzyloxy)benzo [b]th io ph
en e-2-ca rboxyl ate;  



ethyl
3-(naphthalen-2-ylmethoxy)benzo[b]thiophene-2-carboxyl
ate; 30 ethyl 3-(b i ph enyl-2-yl meth oxy) benzo(b]th
iophe n e-2-ca rboxyl ate;  ethyl 3-(3-m
ethoxybenzyloxy)benzo[b]th iophene-2-carboxylate;
ethyl
3-(4-fluorobenzyloxy)benzo[b]thiophene-2-carboxylate;
ethyl
3-(4-bromobenzyloxy)benzo[b]thiophene-2-carboxylate;
WO 2005/054225 PCT/EP2004/012075  8 ethyl 3-(4-methyl
benzyloxy)benzo[b]thio phene-2-carboxyl ate;  ethyl
3-benzyloxybenzo[b]thiophene-2-carboxylate; ethyl
3-(2,3-d
ifluorobenzyloxy)benzo[b]thiophene-2-carboxylate; and
also the stereoisomeric forms, and the racemates and
pharmaceutically  5 acceptable salts thereof.
Preferably, the compounds of the formula (i) are
chosen from: ethyl
3-[2-(2-methoxyphenyl)-2-oxoethoxy]benzo[b]th
iophene-2-carboxylate;  ethyl 3-[2-(4-fl uoro
phenyl)-2-oxoethoxy] benzo[b]th iophene-2-carboxyl
ate;  ethyl 3-[2-(3-methoxyph enyl)-2-oxoethoxy]
benzo[b]th ioph ene-2-carboxyl ate; 10 ethyl
3-(I-methyl-2-oxo-2-phenylethoxy)benzo[b]thiophene-2-c
arboxylate; ethyl
3-[2-(2,4-dimethoxyphenyl)-2-oxoethoxy]benzo[b]thiophe
ne-2-carboxylate;  ethyl 3-(3,3-d
imethyl-2-oxobutoxy)benzo[b]thiophene-2-carboxylate;
ethyl
3-(2-naphthalen-2-yl-2-oxoethoxy)benzo[b]thiophene-2-c
arboxylate;  ethyl 3-(3-cyanobenzyloxy)benzo[b]th
iophene-2-carboxylate; 15 and also the stereoisomeric
forms, and the racemates and pharmaceutically
acceptable salts thereof. According to the present
invention, the radical -Alk or -Alk' represents an
alkyl  radical, i.e. a saturated hydrocarbon-based
radical in a straight or branched chain  20 of 1 to 20
carbon atoms and preferably of 1 to 5 carbon atoms. If
they are linear, mention may be made especially of
methyl, ethyl, propyl,  butyl, pentyl, hexyl, octyl,
nonyl, decyl, dodecyl, hexadecyl and octadecyl
radicals.  If they are branched or substituted by one
or more alkyl radicals, mention may be made especially
of isopropyl, tert-butyl, 2-ethylhexyl, 2-methylbutyl,
2- 25 methylpentyl, 1-methylpentyl and 3-methylheptyl
radicals. Among the halogen atoms, mention is made
more particularly of fluorine,  



chlorine, bromine and iodine atoms, preferably
fluorine. The cycloalkyl or cycloalkyl' radical is a
mono-, bi- or tricyclic, saturated or  partially
unsaturated, non-aromatic hydrocarbon-based radical of
3 to 10 carbon  30 atoms, such as, especially,
cyclopropyl, cyclopentyl, cyclohexyl or adamantyl, and
also the corresponding rings' containing one or more
unsaturations. Ar or Ar' represents an aryl radical,
i.e. a mono- or bicyclic hydrocarbon- based aromatic
system of 6 to 10 carbon atoms. WO 2005/054225
PCT/EP2004/012075  9 Among the aryl radicals that may
especially be mentioned are the phenyl or  naphthyl
radical, more particularly substituted by at least one
halogen atom.  Among the radicals -AlkAr (-alkylaryl),
mention may be made especially of  the benzyl or
phenethyl radical. 5 Het or Het' represents a
heteroaryl radical, i.e. a mono- or bicyclic aromatic
system of 5 to 10 carbon atoms, comprising one or more
hetero atoms chosen  from nitrogen, oxygen and sulfur.
Among the heteroaryl radicals that may be  mentioned
are pyrazinyl, thienyl, oxazolyl, furazanyl, pyrrolyl,
1,2,4-thiadiazolyl,  naphthyridinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, imidazo[1,2-a]pyridinyl,
imid 10 azo[2,1-b]thiazolyl, cinnolinyl, triazinyl,
benzofurazanyl, azaindolyl, benzimidazolyl,
benzothienyl, thienopyridyl, thienopyrimidinyl,
pyrrolopyridyl, imidazopyridyl, benz- azaindolyl,
1,2,4-triazinyl, benzothiazolyl, furanyl, imidazolyl,
indolyl, triazolyl, tetra- zolyl, indolizinyl,
isoxazolyl, isoquinolyl, isothiazolyl, oxadiazolyl,
pyrazinyl,  pyridazinyl, pyrazolyl, pyridyl,
pyrimidinyl, purinyl, quinazolinyl, quinolyl, iso 15
quinolyl, 1,3,4-thiadiazolyl, thiazolyl, triazinyl,
isothiazolyl and carbazolyl, and also  the
corresponding groups derived from their fusion or from
fusion with the phenyl  nucleus. The preferred
heteroaryl groups include thienyl, pyrrolyl,
quinoxalinyl,  furanyl, imidazolyl, indolyl,
isoxazolyl, isothiazolyl, pyrazinyl, pyridazinyl,
pyrazolyl,  pyridyl, pyrimidinyl, quinazolinyl,
quinolinyl, thiazolyl, carbazolyl and thiadiazolyl, 20
and groups derived from fusion with a phenyl nucleus,
and more particularly  quinolyl, carbazolyl and
thiadiazolyl. Hal denotes a halogen atom, chosen from
chlorine, fluorine, iodine and  bromine. 



The expression "pharmaceutically acceptable salts"
refers to the relatively  25 non-toxic mineral and
organic acid-addition salts, and the base-addition
salts, of  the compounds of the present invention.
These salts can be prepared in situ  during the final
isolation and purification of the compounds. In
particular, the acid- addition salts can be prepared
by separately reacting the purified compound in its
purified form with an organic or mineral acid and
isolating the salt thus formed. 30 Among the examples
of acid-addition salts are the hydrobromide,
hydrochloride,  sulfate, bisulfate, phosphate,
nitrate, acetate, oxalate, valerate, oleate,
palmitate,  stearate, laurate, borate, benzoate,
lactate, phosphate, tosylate, citrate, maleate,
fumarate, succinate, tartrate, naphthylate, mesylate,
glucoheptonate, lactobionate, WO 2005/054225
PCT/EP2004/012075  10 sulfamates, malonates,
salicylates, propionates, methylenebis-b-hydroxynaph-
thoates, gentisic acid, isethionates,
di-p-toluoyltartrates, methanesulfonates,
ethanesulfonates, benzenesulfonates,
p-toluenesulfonates, cyclohexyl sulfamates  and
quinates-laurylsulfonate, and analogues. (See for
example S.M. Berge et al. 5 "Pharmaceutical Salts" J.
Pharm. Sci, 66: pp. 1-19 (1977) which is incorporated
herein by reference). The acid-addition salts can also
be prepared by separately  reacting the purified
compound in its acid form with an organic or mineral
base and  isolating the salt thus formed. The
acid-addition salts include amine salts and  metal
salts. The suitable metal salts include the sodium,
potassium, calcium, 10 barium, zinc, magnesium and
aluminium salts. The sodium and potassium salts  are
preferred. The suitable mineral base-addition salts
are prepared from metallic  bases including sodium
hydride, sodium hydroxide, potassium hydroxide,
calcium  hydroxide, aluminium hydroxide, lithium
hydroxide, magnesium hydroxide and zinc  hydroxide.
The suitable amine base-addition salts are prepared
from amines 15 whose basicity is sufficient to forma
stable salt, and preferably include amines that  are
often used in medicinal chemistry on account of their
low toxicity and their  acceptability for medical use:
ammonia, ethylenediamine, N-methylglucamine,  lysine,
arginine, ornithine, choline,
N,N'-dibenzylethylenediamine, chloroprocaine,
diethanolamine, procaine, N-benzyl-phenethylamine,
diethylamine, piperazine, 20
tris(hydroxymethyl)aminomethane, tetramethylammonium
hydroxide, triethyl- 



amine, dibenzylamine, ephenamine, dehydroabietylamine,
N-ethylpiperidine,  benzylamine, tetramethylammonium,
tetraethylammonium, methylamine, dimethyl- amine,
-trimethylamine, ethylamine, basic amino acids, for
example lysine and  arginine, and dicyclohexylamine,
and analogues. 25 The compounds of the invention of
the formula (I) as defined. above contain- ing a
sufficiently acidic function or a sufficiently basic
function, or both, can include  the corresponding
pharmaceutically acceptable salts of an organic or
mineral acid  or of an organic or mineral base. The
compounds of the general formula (I) can be prepared
by application or  30 adaptation of any method known
per se and/or within the capacity of a person  skilled
in the art, especially those described by Larock in
Comprehensive Organic  Transformations, VCH Pub.,
1989, or by application or adaptation of the processes
described in the examples that follow. WO 2005/054225
PCT/EP2004/012075  11 According to another subject,
the invention also relates to the preparation of  the
compounds of the formula (I) described hereinabove,
according to the metho- dology described hereinbelow.
The compounds of the general formula (I) can
especially be prepared  5 according to the synthetic
route: R6 O R6 OH  R5 I OR + Hal(R2 R5 R2  R4 XH O -~
R4 X O R3 (III) R3  (II) (IV) 1- Addition of a
(thio)salicylic acid derivative of the formula (II)
R6 0 R5 OR  R4 XH  R3  (II) 10 in which R3-R6 and X
are as defined above, and R represents a hydrogen atom
or  



an alkyl radical, to a 2-haloethanone derivative of
the formula (III): R2  Hal O  (III) in which Hal
represents a halogen atom and R2 is as defined above,
in a polar  solvent, such as ethanol, at a temperature
of from -20 to 200C, more particularly  15 0-20C,
followed by cyclization in a polar solvent, such as
methanol, water, DMF, NMP, DMSO or iPrOH, preferably
DMF at a temperature of from -20 to 200C,  more
particularly 0-200C, preferably in the presence of
sodium acetate, WO 2005/054225 PCT/EP2004/012075  12
2- Coupling of the resultant derivative (IV)  R6 OH
R5 11 R2  R4 X O  R3 (IV)  with a halo derivative of
the formula (V):  Hal-R1 (V) 5 on an equimolar basis,
in a polar solvent, such as ethanol, methanol, water,
DMF,  NMP, DMSO or iPrOH, preferably DMF, at a
temperature of from -20 to 200C,  more particularly
0-200C. The mode of addition of a salicylic acid to a
2-bromoacetophenone derivative  is described
especially by Gayral, Buisson et al. in Eur. J. Med.
Chem. Chim.  10 Ther.; FR; 20; 2; 1985; 187-189. The
coupling step has been described especially  by Blicke
in J. Am. Chem. Soc.; EN; 71; 1949; 2856-2858. The
said process may optionally also include the step
consisting in isolating  the product obtained. 15
In-the reactions described hereinbelow, it may be
necessary to protect reac- tive functional groups, for
example hydroxyl, amino, imino, thio or carboxyl
groups,  



if they are desired in the final product, to avoid
their unwanted participation in the  reactions. The
conventional protecting groups can be used in
accordance with the  standard practice; for
examples,.see T.W. Green and P.G.M. Wuts in Protective
20 Groups in Organic Chemistry, John Wiley and Sons,
1991; J.F.W.. McOmie in  Protective Groups in Organic
Chemistry, Plenum Press, 1973. The compound thus
prepared can be recovered from the reaction mixture
via  the conventional means. For example, the
compounds can be recovered by distil- ling the solvent
from the reaction mixture or, if necessary, after
distilling off the sol 25 vent from the mixture of the
solution, pouring the remainder into water, followed
by WO 2005/054225 PCT/EP2004/012075  13 extraction
with a water-immiscible organic solvent, and
distilling the solvent from  the extract. In addition,
the product can also be purified, if so desired, by
various  techniques, such as recrystallization,
reprecipitation or various chromatographic
techniques, especially column chromatography or
preparative thin-layer chroma- 5 tography.. It will be
appreciated that the compounds that are useful
according to the  present invention may contain
asymmetric centres. These asymmetric centres  may be,
independently, of R or S configuration. It will be
apparent to a person  skilled in the art that certain
compounds that are useful according to the invention
10 may also exhibit geometrical isomerism. It should
be understood that the present  invention includes
individual geometrical isomers and stereoisomers, and
mixtures  thereof, including racemic mixtures, of
compounds of the formula (I) above. These  isomers can
be separated from their mixtures by application or
adaptation of  known processes, for example
chromatography techniques or recrystallization 15
techniques, or they are prepared separately from
suitable isomers of their inter- mediates. For the
purposes of the present text, it is understood that
the tautomeric  forms are included in the citation of
a given group, for example thio/mercapto or
oxo/hydroxyl. 20 The acid-addition salts are formed
with the compounds that are useful accor- ding to the
invention in which a basic function, such as an amino,
alkylamino or  



dialkylamino group, is present. The pharmaceutically
acceptable, i.e. non-toxic,  acid-addition salts are
preferred. The selected salts are optimally chosen so
as to  be compatible with the usual pharmaceutical
vehicles and suitable for oral or 25 parenteral
administration. The acid-addition salts of the
compounds that are useful  according to the present
invention can be prepared by reacting the free base
with  the appropriate acid, by application or
adaptation of known processes. For exam- ple, the
acid-addition salts of the compounds that are useful
according to the pre- sent invention can be prepared
either by dissolving the free base in water or in a 30
basified aqueous solution or suitable solvents
containing the appropriate acid,'and  isolating the
solvent by evaporating the solution, or by reacting
the free base and  the acid in an organic solvent, in
which case the salt separates out directly or can  be
obtained by concentrating the solution. Among the
acids that are suitable for WO 2005/054225
PCT/EP2004/012075  14 use in the preparation of these
salts are hydrochloric acid, hydrobromic acid,
phosphoric acid, sulfuric acid, various organic
carboxylic and sulfonic acids, such  as acetic acid,
citric acid, propionic acid, succinic acid, benzoic
acid, tartaric acid,  fumaric acid, mandelic acid,
ascorbic acid, malic acid, methanesulfonic acid, 5
toluenesulfonic acid, fatty acids, adipate, alginate,
ascorbate, aspartate, benzene- sulfonate, benzoate,
cyclopentanepropionate, digluconate, dodecyl sulfate,
bisul- fate, butyrate, lactate, laurate, lauryl
sulfate, malate, hydriodide, 2-hydroxyethane-
sulfonate, glycerophosphate, picrate, pivalate,
pamoate, pectinate, persulfate, 3- phenylpropionate,
thiocyanate, 2-naphthalenesulfonate, undecanoate,
nicotinate, 10 hemisulfate, heptonate, hexanoate,
camphorate, camphorsulfonate and the like.  The
acid-addition salts of the compounds that are useful
according to the  present invention can be regenerated
from the salts by application or adaptation of  known
processes. For example, the parent compounds that are
useful according  to the invention can be regenerated
from their acid-addition salts by treatment with 15 an
alkali, for example aqueous sodium bicarbonate
solution or aqueous ammonia  solution. The compounds
that are useful according to the present invention can
be  regenerated from their base-addition salts by
application or adaptation of known  



processes. For example, the parent compounds that are
useful according to the 20 invention can be
regenerated from their base-addition salts by
treatment with an  acid, for example hydrochloric
acid. The base-addition salts may be formed if the
compound that is useful accor- ding to the invention
contains a carboxyl group, or a sufficiently acidic
bioisostere.  The bases that can be used to prepare
the base-addition salts preferably include 25. those
that produce, if they are combined with a free acid,
pharmaceutically  acceptable salts, i.e. salts whose
cations are not toxic to the patient in the
pharmaceutical doses of the salts, such that the
beneficial inhibitory effects intrin- sic to the free
base are not negated by the side effects- attributable
to the cations.  The pharmaceutically acceptable
salts, including those derived from alkaline-earth 30
metal salts, within the scope of the present invention
include those derived from  the following bases:
sodium hydride, sodium hydroxide, potassium hydroxide,
cal- cium hydroxide, aluminium hydroxide, lithium
hydroxide, magnesium hydroxide,  zinc hydroxide,
ammonia, ethylenediamine, N-methylglucamine, lysine,
arginine, WO 2005/054225 PCT/EP2004/012075  15
ornithine, choline, N,N'-dibenzylethylenediamine,
chloroprocaine, diethanolamine,  procaine,
N-benzylphenethylamine, diethylamine, piperazine,
tris(hydroxymethyl)- aminomethane, tetramethylammonium
hydroxide and the like. The compounds that are useful
according to the present invention can be  5 readily
prepared, or formed during the process of the
invention, in the form of sol- vates (for example
hydrates). The hydrates of the compounds that are
useful  according to the present invention can be
readily prepared by recrystallization of  an
aqueous/organic solvent mixture, using organic
solvents, such as dioxane,  tetrahydrofuran or
methanol. 10 The basic products or the intermediates
can be prepared by application or  adaptation of known
processes, for example processes as described in the
Refe- rence Examples or obvious chemical equivalents
thereof. According to the present invention, the
compounds of the formula (I) have  hypoglycaemiant
activity. They can reduce hyperglycaemia, more
particularly the  15 hyperglycaemia of
non-insulin-dependent diabetes. 



Insulin resistance is characterized by a reduction in
the action of insulin (cf.  Presse Medicale, 1997, 26
(No 14), 671-677) and is involved in a large number of
pathological conditions; such as diabetes and more
particularly non-insulin-depen- dent diabetes (type II
diabetes or NIDDM), dyslipidaemia, obesity and certain
20 microvascular and macrovascular complications, for
instance atherosclerosis, arte- rial hypertension,
inflammatory processes, macroangiopathy,
microangiopathy,  retinopathy and neuropathy. In this
respect, reference will be made, for example, to
Diabetes, vol. 37,  1988, 1595-1607; Journal of
Diabetes and Its Complications, 1998, 12, 110-119 or
25 Horm. Res., 1992, 38, 28-32. In particular, the
compounds of the invention show strong hypoglycaemiant
activity. The compounds of the formula (I) are thus
useful in the treatment of hyper- glycaemia-related
pathologies. 30 The present invention thus also
relates to pharmaceutical compositions com- prising,
as active principle, a compound according to the
invention. WO 2005/054225 PCT/EP2004/012075  16 The
pharmaceutical compositions according to the invention
can be presen- ted in forms intended for parenteral,
oral, rectal, permucous or percutaneous
administration. They will thus be presented in the
form of injectable solutions or suspensions  5 or
multi-dose bottles, in the form of plain or coated
tablets, sugar-coated tablets,  wafer capsules, gel
capsules, pills, cachets, powders, suppositories or
rectal cap- sules, solutions or suspensions, for
percutaneous use in a polar solvent, or for  permucous
use. The excipients that are suitable for such
administrations are cellulose or  10 microcrystalline
cellulose derivatives, alkaline-earth metal
carbonates, magnesium  phosphate, starches, modified
starches and lactose for solid forms. For rectal use,
cocoa butter or polyethylene glycol stearates are the
preferred  excipients. For parenteral use, water,
aqueous solutions, physiological saline and isoto- 



15 nic solutions are the vehicles most appropriately
used. The dosage may vary within wide ranges (0.5 mg
to 1000 mg) according to  the therapeutic indication
and the route of administration, and also to the age
and  weight of the patient. In the case of
non-insulin-dependent diabetes, in man, hyperglycaemia
is the  20 results of two major defects: an impairment
in insulin secretion and a reduction in  the efficacy
of insulin at three sites (liver, muscles and adipose
issue). By increasing insulin secretion by the
pancreatic beta cells, the compounds  of the present
invention are thus capable of improving the glycaemia
of non-insu- lin-dependent diabetic patients. 25 The
examples that follow illustrate the invention without,
however, limiting it.  1. Preparation of the compounds
of the formula (I) The starting materials used are
known products or are prepared according to  30 known
processes. WO 2005/054225 PCT/EP2004/012075  17
Example of the preparation of a compound of the
formula (I)  Preparation of sodium
2-ethoxycarbonylmethylsulfanylbenzoate 5 21.580 ml
(0.191 mol) of ethyl bromoacetate and 15.960 g (0.195
mol) of sodium  acetate are added to 30 g (0.189 mol)
of thiosalicylic acid C7H602S in 180 ml of  ethanol.
The reaction is stirred for 1 hour at room
temperature. The mixture is  diluted with water and
the compound is filtered off, washed with water and
dried to 10 give 44.61 g (0.186 mol, 98.2%) of a white
solid (used without further purification  for the
following step). 25.590 g (0.312 mol) of sodium
acetate are added to 37.4 g (0.156 mol) of the  crude
product in 200 ml of DMF. The reaction is refluxed for
1 hour. The mixture is  diluted with water and the
precipitate formed is washed with water, dried under
15 vacuum and then dissolved in 200 ml of butanol.
46.3 ml (0.156 mol) of sodium  ethoxide are added. The
reaction is stirred for 1 hour at room temperature,
and the  product is filtered off, washed with butanol
and then dried to give 25.5 g  (0.103 mol, 66.1 %) of
C1 1 H9NaO3S. 



20 Preparation of ethyl
3-(3,3-dimethyl-2-oxobutoxy)benzo[b]thiophene-2-carbox
ylate  A pinch of Nal crystals is added to 22.22 g
(90.972 mmol) of C11H9NaO3S in  250 ml of DMF,
followed by addition of 15.610 ml (113.715 mmol) of
1-bromopinacolone. The mixture is stirred at room
temperature for 5 hours. The 25 product is extracted
with ethyl acetate. The organic phases are washed with
water,  with saturated NaCI solution and dried over
Na2SO4, and then concentrated to give  27 g (0.084
mol, 84%) of a white powder. By way of example, the
compounds listed in Table A were prepared accor- 30
ding to the procedures described above. The formulae
and characteristics of the compounds of the formula
(I) are  collated in Table A. WO 2005/054225
PCT/EP2004/012075 e Tj WO 2005/054225
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PCT/EP2004/012075  29 By way of example, the following
compounds were prepared according to the  procedures
described above:
4-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)butyric
acid
5-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)pentano
ic acid
6-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)hexanoi
c acid
3-{4-[2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)e
thoxy]phenyl}propionic acid  2-(2-di
methylcarbamoylbenzo[b]thiophen-3-yloxy)-4-phenylbutyr
ic acid
2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)pentano
ic acid
{4-[2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)eth
oxy]phenyl}acetic acid
4-[2-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxy)etho
xy]benzoic acid
3-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxymethyl)b
enzoic acid
4-(2-dimethylcarbamoylbenzo[b]thiophen-3-yloxymethyl)b
enzoic acid [2-(cycloh exyl methyl ca rba moyl)benzo
[b]th ioph e n-3-yloxy] acetic acid
4-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xy)butyric acid
4-[2-(2,6-difluorophenylcarbamoyl)benzo[b]thiophen-3-y
loxy)butyric acid
5-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xy]pentanoic acid 



WO 2005/054225 PCT/EP2004/012075  30
5-[2-(2,6-difluorophenylcarbamoyl)benzo[b]thiophen-3-y
loxy]pentanoic acid
6-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xy]hexanoic acid
6-[2-(2,6-difluorophenylcarbamoyl)benzo[b]thiophen-3-y
loxy]hexanoic acid
2-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xy]-3-methoxypropionic acid 2-[2-(2,6-d
ifluorophenylcarbamoyl)benzo[b]thiophen-3-yloxy]-3-met
hoxypropionic acid
3-(4-{2-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen
-3-yloxy]ethoxy}phenyl)pro- pionic acid
3-(4-{2-[2-(2,6-d
ifluorophenylcarbamoyl)benzo[b]thiophen-3-yloxy]ethoxy
}phenyl)pro- pionic acid
2-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xy]butyric acid
2-[2-(2,6-difluorophenylcarbamoyl)benzo[b]thiophen-3-y
loxy]butyric acid
2-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xy]pentanoic acid
2-[2-(2,6-difluorophenylcarbamoyl)benzo[b]thiophen-3-y
loxy]pentanoic acid
4-{2-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-
yloxy]acetyl}benzoic acid
5-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xy]-4-oxopentanoic acid
(4-{2-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3
-yloxy]ethoxy}phenyl)acetic  acid
(4-{2-[2-(2,6-difluorophenylcarbamoyl)benzo[b]thiophen
-3-yloxy]ethoxy}phenyl)acetic  acid WO 2005/054225
PCT/EP2004/012075  31
4-[2-(cyclohexylmethylcarbamoyl)benzo[b]thiophen-3-ylo
xymethyl]benzoic acid  II. - BIOLOGICAL RESULTS 5
Insulin secretion test according to the method
described in Endocrinology, 1992 vol. 130 (1) pp. 167-
178 The compounds according to the invention were
tested at 10"5 M.  10 The insulin-secreting activities
are collated in Table B. Products SEC INSI  3 320%  



7 257%  8 252%  10 225%  11 258%  12 230%  13 240%  29
249%  Table B Study of the activity on isolated rat
islets 15 Effect of the chemical compounds on insulin
secretion as a function of the glu- cose
concentration, in vitro, in isolated islets of
Langerhans in static incubation  (Table C): The islets
of Langerhans obtained by digestion of exocrine
pancreatic tissue  with collagenase, and then purified
on Ficoll gradient, are incubated for 90 minutes in
20 the presence of two concentrations of glucose, (2.8
mM or 8 mM), in the presence or WO 2005/054225
PCT/EP2004/012075  32 absence of the chemical
compound. The insulin secretion is assayed by RIA in
the  incubation medium. The potential of the various
chemical compounds to stimulate insulin secretion  is,
estimated by calculating the stimulation factor*. 5 A
compound stimulates the secretion of insulin if this
factor is greater than or  equal to 130% for a given
dose of glucose. *NB: Stimulation factor = (G +
product) * 100  G  where: o G = secretion of insulin
(pmol/min. islet) in the presence of glucose alone  10
o G+product = secretion of insulin (pmol/min. islet)
in the presence of the  same concentration of glucose
and of the test chemical compound. Insulin secretion
stimulation factor  Product Dose Product .+ G 2.8 mM
Product + G 8 mM  .10" M 90% 189% 



------ 12 ------10~'- ------ -------------
93----------------------------- 1-8--6--% 86%  Table
C: Insulin secretion stimulation factor. The compounds
according to the invention are thus insulin-secretory
in  15 response to glucose. They thus make it possible
to avoid the risk of hypoglycaemia;  this is in
contrast with common hypoglycaemiant compounds, the
hypoglycaemiant  effect of which is independent of the
concentration of glucose in the body. WO 2005/054225
PCT/EP2004/012075  33 CLAIMS  1. Compounds of the
general formula (I): R6 OR1  R5 I R2  R4 X 0  R3 (I)
5 in which: X=OorS;  RI is chosen from:  -Alk-COOH,
-Alk-C(=O)-(O).,,-Ar, 10 -AIk-C(=O)-(O)m-Het,  -AIk-C
(=O)-(O )m-Al k, -Al k-C(=O)-(O)m-cycloalkyl,
-AIk-C(=O)NRR',  -Alk-(O)m-Ar, 15 -AIk-O-AIk,
-AIk-O-AIk-Ar,  -AIk-O-Het;  R2 is chosen from -OH,
-OAIk, -NR7R8, -OAr, -01-let and -0-cycloalkyl;  20 R7
is chosen from H and -Alk; R8 is chosen from  



-H; -Alk' or -cycloalkyl, in which Alk' or cycloalkyl
is optionally substituted by one or more groups cho-
25 sen from -OAIk, -CN, -OHet, -OH, -C(=O)-(O)mAik,
-C(=O)-(O)mAr, -C(=O)-(O)mHet, -
C(=O)-(O)m-cycloalkyl, -COOH and -NO2; -Ar' or Het',
WO 2005/054225 PCT/EP2004/012075  34 in which Ar' or
Het' is optionally substituted by one or more groups
chosen from  Hal, -OAlk, -OH, -Alk, -Ar, -OAlkAr, -OH,
-CN,-OAr, -CF3, -AlkAr, -COOH -NRR', -Het,
-C(=O)-(O)mAlk, -C(=O)-(O)mAr, -C(=O)-(O)mHet,
-C(=O)-(O)m-cycloalkyl and NO2; or R7 and R8 form,
together with the nitrogen atom to which they are
attached,  5 a nitrogenous heterocycle of 5 to 10
atoms; R3, R4, R5 and R6, which may be identical or
different, are chosen indepen- dently from H, -Hal,
-OH, -Alk, -OAIk, -CN, -CF3, -NRR' and -NO2; in which,
in the definitions of R1-R8: 10 each of the Alk, which
may be identical or different, is optionally and
indepen- dently substituted by one or more groups
chosen from -Hal, -OAlk, -Ar, -OAlkAr, -OH,  -CN,-OAr,
-CF3, -COON, -NRR', -C(=O)-(O)mAlk, -Het and -NO2;
each of the Ar, which may be identical or different,
is optionally and indepen- dently substituted by one
or more groups chosen from -Hal, -OAlk, -Alk, -Ar,
-OAlkAr,  15 -OH, -CN,-OAr, -CF3, -AlkAr, -COON,
-C(=O)-(O)mAlk, -Alk-C(=O)-(O)mAlk, -NRR',  -Het,
-NO2, -S(O)n-Ar and -S(O)" Alk; R and R' are chosen.
independently from H and Alk;  m=0or1; n = 0, 1 or 2;
20 and also the stereoisomers thereof, and the
racemates and pharmaceutically  acceptable salts
thereof, with the exception of the compounds for which
: 1) RI = CH2-phenyl, optionally substituted by -NO2
or -OMe,  25 R2 = -OMe, -OEt or -OH, R3, R6 = H, R4,
R5 = H or -OMe, 



X = 0 or S, or 2) R1 = -CH2-C(=0)Me, R3, R4, R5, R6 =
H, X = 0 and R2 = -OEt or X =  S and R2 = -OMe; 30 3)
R1 = -CH2-CO2Et, R2 = -OEt, R3, R4, R6 = H, X = 0 and
R5 = -NH2 or  -NO2; or R1 = -CH2-CO2Me, R3, R4, R5, R6
= H, R2 = -OMe and X = 0 or S, or  R2=-OH andX=S; or
WO 2005/054225 PCT/EP2004/012075  35 R1 = -CH2CO2H,
R3, R4, R5, R6 = H, R2 = OH and X = S; 4) RI =
-CH2-phenyl, R2 = -NH2, X = 0, S and R5 = -OMe, or X =
0 and  R5 = phenyl. 5 2. Compounds of the general
formula (I) according to Claim 1, in which:  R2 = -OEt
and X = S, and R1 is chosen from:  -Alk-COOH,  10
-Alk-C(=0)-(O)m-Ar, -Al k-C (=0)-(O )m-Het,
-Alk-C(=O)-(O)m-Alk,  -AIk-C (=O)-(O )m-cyclo a l kyl
,  -Alk-C(=O)NRR',  15 -AIk-(O)m-Ar, -AIk-O-Alk,
-AIk-O-Alk-Ar,  -Alk-O-Het,  R3, R4, R5 and R6, which
may be identical or different, are chosen indepen ?0
dently from H, -Hal, -OH, -Alk, -OAlk, -CN, -CF3,
-NRR' and -NO2;  in which, in the definitions of
R1-R8: each of the Alk, which may be identical or
different, is optionally and indepen- dently
substituted by one or more groups chosen from -Hal,
-OAlk, -Ar, -OAIkAr, -OH,  -CN,-OAr, -CF3, -000H,
-NRR', -C(=O)-(O)mAlk, -Het and -NO2; 



?5 in which each of the Ar, which may be identical or
different, is optionally and  independently
substituted by one or more groups chosen from -Hal,
-OAlk, -Alk, -Ar,  -OAlkAr, -OH, -CN,-OAr, -CF3,
-AlkAr, -COOH, -C(=O)-(O)mAlk, -AIk-C(=O)-(O)mAlk,
-NRR', -Het, -NO2, -S(O)n-Ar and -S(O),Alk; R and R'
are chosen independently from H and Alk;  M m=0 or 1;
n = 0, 1 or 2; and also the stereoisomers thereof, and
the racemates and pharmaceutically  acceptable salts
thereof. WO 2005/054225 PCT/EP2004/012075  36 3.
Compounds of the general formula (I) according to
Claim 1, in which:  X=OorS; R1 is chosen from:  5
-Alk-COOH,  -Alk-C(=O)-(O)m-Ar,
-Alk-C(=O)-(O),,,-Het,  -Alk-C(=O)-(O)m-AIk,
-AIk-C(=O)-(O)m-cycloalkyl, 10 -Alk-C(=O)NRR',
-AIk-(O)m-Ar,  -Alk-O-Alk,  -AIk-O-AIk-Ar,
-Alk-O-Het;  15 R2 = -NR7R8 in which R7 is chosen from
Hand -Alk;  R8 is chosen from -Alk' or -cycloalkyl, 20
in which Alk' or cycloalkyl is optionally substituted
by one or more groups cho- sen from -OAlk, -CN, -OHet,
-OH, -C(=O)-(O)mAlk, -C(=O)-(O)mAr, -C(=O)-(O)mHet,
-C(=O)-(O)mcycloalkyl, -COOH and -NO2; 



-Ar' or Het'; 25 in which Ar' or Het' is optionally
substituted by one or more groups chosen from  Hal,
-OAlk, -OH, -Alk, -Ar, -OAlkAr, -OH, -CN,-OAr, -CF3,
-AlkAr, -COOH -NRR', -Het,  -C(=O)-(O)mAlk,
-C(=O)-(O)mAr, -C(=O)-(O)mHet, -C(=O)-(O)mcycloalkyl
and NO2; R3, R4, R5 and R6, which may be identical or
different, are chosen indepen- 30 dently from H, -Hal,
-OH, -Alk, -OAlk, -CN, -CF3, -NRR' and -NO2; in which
each of the Alk, which may be identical or different,
is optionally and  independently substituted by one or
more groups chosen from -Hal, -OAlk, -Ar,  -OAIkAr,
-OH, -CN,-OAr, -CF3, -COOH, -NRR', -C(=O)-(O)mAlk,
-Het and -NO2; WO 2005/054225 PCT/EP2004/012075  37 in
which each of the Ar, which may be identical or
different, is optionally and  independently
substituted by one or more groups chosen from -Hal,
-OAIk, -Alk, -Ar,  -OAlkAr, -OH, -CN, -OAr, t CF3,
-AlkAr, -000H, -C(=O)-(O)mAlk, -Alk-C(=O)-(O)mAlk,
-NRR', -Het, -NO2, -S(O)n-Ar and -S(O)nAlk; 5 R and R'
are chosen independently from H and Alk;  m=0or1; n=0,
1 or2;  X=OorS;  R1 is chosen from: 10 -AIk-COON,
-Alk-C(=O)-(O)m-Ar,  -AIk-C(=O)-(O)m-Het,  -AIk-C (=O
)- (O )m-Al k,  -AIk-C(=O)-(O)m-cycloalkyl, 15
-Alk-C(=O)NRR',  -AIk-(O)m-Ar,  -Alk-O-Alk,
-Alk-O-Alk-Ar,  -Alk-O-Het; 20 and also the
stereoisomers thereof, and the racemates and
pharmaceutically  acceptable salts thereof, 



4. Compounds of the formula (I) according to any one
of the preceding claims, in  which R3, R4, R5, R6 = H.
25 5. Compounds of the formula (I) according to any
one of the preceding claims, in  which X = S. 6.
Compounds of the formula (I) according to any one of
the preceding claims, in  30 which R2 = -OAIk. 7.
Compounds of the formula (I) according to any one of
the preceding claims, in  which m=0. WO 2005/054225
PCT/EP2004/012075  38 8. Compounds of the formula (I)
according to any one of the preceding claims, in
which R2 = -NR7R8, in which 5 R7 = H or Alk and R8 =
-Alk' optionally substituted by -C(=O)-OAlk, -Het',
-Ar' optionally substitu- ted by -Hal, -C(=O)OAIk or
-Alk-C(=O)OAlk. 9. Compounds of the formula (I)
according to any one of the preceding claims, in  10
which: R1 = -CH2-COON, -CH2-C(=O)-(O)m-Ar,
-CH2-C(=O)-(O)m-Het, -CH2-C(=O)- (O)m-Alk,
-CH2-C(=O)NRR', -CH2-(O)m-Ar, -CH2-O-Alk,
-CH2-O-Alk-Ar or -CH2-O-Het  in which Ar is optionally
substituted by one or more groups chosen from Hal,
-OAlk, -Ar,  15 -Alk, -0-Alk-Ar, -C(=O)-(O)m-Alk,
-AIk-C(=O)-(O)OAlk, -S(O)n-Ar, -S(O)n-Alk, -O-CF3,
-CN and -OH, in which m=0or1,n=2. 10. Compounds of the
formula (I) according to any one of the preceding
Claims 1  20 to 8, in which RI = -CH2-C(=O)-Ar,
-CH2-C(=O)-AIk or -(CH2)m'-(O)m-Ar, in which Ar is
optionally substituted by one or more groups chosen
from Hal, -OAlk, -Ar,  -Alk, -O-AIk-Ar,
-C(=O)-(O)m-AIk, -AIk-C(=O)-(O)OAlk, -S(O)n-Ar,
-S(O)n-AIk, -O-CF3,  -CN and -OH, in which m=0or1, m'=
I or2, n =2.  



25 11. Compounds of the formula (I) according to Claim
10, in which m' = 2 if m = 1.  12. Compounds of the
formula (I) according to any one of the preceding
claims, in  which Ar = phenyl. 30 13. Compounds of the
formula (I) according to any one of the preceding
claims, in  which RI = -CH2-C(=O) Alk. WO 2005/054225
PCT/EP2004/012075  39 14. Compounds of the formula (I)
according to Claim 13, in which Alk = -CMe3. 15.
Compounds of the formula (I) according to any one of
Claims 1 to 12, in which  5 RI = -CH2-C(=O)-phenyl or
-CH2-phenyl, in which phenyl is optionally substituted
by  one or more groups chosen from -Hal, -OAlk and
-CN. 16. Compounds according to any one of the
preceding claims, chosen from:  ethyl
3-[2-(4-chlorophenyl)-2-oxoethoxy]benzo[b]th
iophene-2-carboxylate; 10 ethyl 3-(2-oxo-2-phenyl
ethoxy) benzo [b]th io phen e-2-ca rboxyl ate; ethyl
3-[2-(2-methoxyph enyl)-2-oxoethoxy] benzo[b]th io p
hen e-2-ca rboxylate;  ethyl
3-(2-biphenyl-4-yl-2-oxoethoxy)benzo[b]thiophene-2-car
boxylate; ethyl 3-(2-oxo-2-p-tolylethoxy)benzo[b]th
iophene-2-carboxylate; ethyl
3-(2-adamantan-1-yl-2-oxoethoxy)benzo[b]thiophene-2-ca
rboxylate;  15 ethyl
3-[2-(4-fluorophenyl)-2-oxoethoxy]benzo[b]thiophene-2-
carboxylate;  ethyl
3-[2-(3-methoxyphenyl)-2-oxoethoxy]benzo[b]th
iophene-2-carboxylate;  ethyl
3-[2-(4-benzyloxyphenyl)-2-oxoethoxy] benzo[b]th
iophene-2-carboxylate;  ethyl
3-(1-methyl-2-oxo-2-phenylethoxy)benzo[b]thiophene-2-c
arboxylate; ethyl
3-[2-(2,4-dimethoxyphenyl)-2-oxoethoxy]benzo[b]th
iophene-2-carboxylate;  20 ethyl 3-(3,3-d
imethyl-2-oxob utoxy)benzo[b]th io p hene-2-carboxyl
ate; ethyl 3-(2-n ap hth alen-2-yl-2-oxoeth
oxy)benzo[b]th iophene-2-ca rboxylate; ethyl
3-[2-(2,3-d ichloro-4-methoxyphenyl)-2-oxoethoxy]
benzo[b]thiophene-2-car- boxylate; ethyl
3-[2-(2-benzyloxy-5-fluorophenyl)-2-oxoethoxy]
benzo[b]th iophene-2-carboxy- 25 late; ethyl 3-hyd
roxybenzo[b]th iophene-2-carboxyl ate; 



ethyl 3-[2-(4-fluorophenoxy)ethoxy]
benzo[b]thiophene-2-carboxylate;  ethyl
3-phenethyloxybenzo [b]th iophene-2-carboxylate; ethyl
3-(2-phenoxyethoxy)benzo[b]th iophene-2-carboxylate;
30
ethyl3-[2-(4-cyanophenoxy)ethoxy]benzo[b]thiophene-2-c
arboxylate; ethyl
3-{2-[4-(2-methoxycarbonylethyl)phenoxy]ethoxy}benzo[b
]th iophene-2-car- boxylate; ethyl 3-[2-(naphthalen-I
-yloxy)ethoxy] benzo[b]th iophene-2-ca rboxyl ate; WO
2005/054225 PCT/EP2004/012075  40 ethyl
3-[2-(2-methoxyphenoxy)ethoxy]benzo[b]thiophene-2-carb
oxylate;  ethyl 3-[2-(2,3-dimethyl
phenoxy)ethoxy]benzo[b]th iophene-2-carboxylate;
ethyl 3-(2'-cyanobiphenyl-4-yl methoxy)benzo[b]th
iophene-2-carboxylate;  ethyl
3-(2-hydroxy-3-phenoxypropoxy)benzo[b]thiophene-2-carb
oxylate;  5 ethyl
3-(3-phenoxypropoxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(2-cya nobenzyloxy)benzo[b]th ioph en e-2-ca
rboxyl ate;  ethyl 3-(3-cya
nobenzyloxy)benzo[b]thiophene-2-carboxylate;  ethyl
3-(4-cyanobenzyloxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(2-benzenesulfonylmethyl
benzyloxy)benzo[b]thiophene-2-carboxylate;  10
ethyl3-(4-methoxycarbonylbenzyloxy)benzo[b]thiophene-2
-carboxylate;  ethyl
3-(4-trifluoromethoxybenzyloxy)benzo[b]thiophene-2-car
boxylate; ethyl 3-pentafl uorophenylmethoxybenzo[b]th
iophene-2-carboxylate;  ethyl 3-(4-trifluoromethyl
benzyloxy)benzo[b]thiophene-2-carboxylate;  ethyl
3-(naphthalen-2-ylmethoxy)benzo[b]th
iophene-2-carboxylate; 15 ethyl
3-(biphenyl-2-ylmethoxy)benzo[b]th
iophene-2-carboxylate;  ethyl
3-(3-methoxybenzyloxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(4-fl
uorobenzyloxy)benzo[b]thiophene-2-carboxylate;  ethyl
3-(4-bromobenzyloxy)benzo[b]thiophene-2-carboxylate;
ethyl 3-(4-m
ethylbenzyloxy)benzo[b]thiophene-2-carboxylate; 20
ethyl 3-benzyloxybenzo[b]thiophene-2-carboxylate;
ethyl 3-(2,3-d
ifluorobenzyloxy)benzo[b]thiophene-2-carboxylate; and
also the stereoisomeric forms, and the racemates and
pharmaceutically accep- table salts thereof. 



25 17. Process for the preparation of a compound of
the formula (I) according to any  one of the preceding
claims, comprising the step consisting in using: a
compound of the formula (IV) WO 2005/054225
PCT/EP2004/012075  41 R6 OH  R5 R2  R4 X O R3  (IV)
with a halo derivative of the formula (V): Hal-R1 (V)
in which R1-R6 are defined as in any one of the
preceding claims, with an equimolar  5 amount, in a
polar solvent, at a temperature of from -20 to 200C.
18. Process for the preparation of the compounds of
the formula (I) according to  Claim 17, for which the
compound of the formula (IV) is obtained by adding a
com- pound of the formula (II): R6 O  R5 OR  R4 XH R3
10 (II>  in which R3-R6 and X are as defined in any
one of Claims I to 16, and R represents  a hydrogen
atom or an alkyl radical, to a 2-haloethanone
derivative of the formula  (III): R2  Hal O  (III) 15
in which Hal represents a halogen atom and R2 is as
defined in any one of Claims I  to 16, in a polar
solvent, at a temperature of from -20 to 200C,
followed by cycliza- 



tion in a polar solvent, at a temperature of from -20
to 200C. WO 2005/054225 PCT/EP2004/012075  42 19.
Process for the preparation of the compounds of the
formula (I) according to  Claim 17 or 18, for which
the said polar solvent is chosen from: ethanol,
methanol,  water, DMF, NMP, DMSO and iPrOH. 5 20.
Pharmaceutical compositions comprising the compounds
of the formula (I):  R6 OR1 R5 R2  R4 X O  R3 (I)  in
which: X=OorS;  R1 is chosen from:  10 -AIk-000H,
-AIk-C(=O)-(O)m-Ar,  -AIk-C(=O)-(O)m-Het,  -AIk-C
(=O)-(O )m-Al k, -AIk-C (= 0)-(O )m-cycloalkyl ,  15
-Alk-C(=O)NRR',  -Alk-(O)m-Ar,  -Alk-O-Alk,  -Al
k-O-Alk-Ar, -Alk-O-Het;  20 R2 is chosen from -OH,
-OAIk, -NR7R8, -OAr, -01-let and -0-cycloalkyl;  R7 is
chosen from H and -Alk; R8 is chosen from  -H; 25
-Alk' or -cycloalkyl, in which Alk' or cycloalkyl is
optionally substituted by one or more groups cho- 



sen from -OAlk, -CN, -01et, -OH, -C(=O)-(O)mAlk,
-C(=O)-(O)mAr, -C(=0)-(O)mHet,
-C(=O)-(O)m-cycloalkyl, -000H and -NO2; WO 2005/054225
PCT/EP2004/012075  43 -Ar' or Het', in which Ar' or
Het' is optionally substituted by one or more groups
chosen from  Hal, -OAlk, -OH, -Alk, -Ar, -OAlkAr, -OH,
-CN,-OAr, -CF3, -AlkAr, -COOH -NRR', -Het,  5
-C(=0)-(O)mAlk, -C(=0)-(O)mAr, -C(=O)-(O)mHet,
-C(=O)-(O)m-cycloalkyl and NO2; or R7 and R8 form,
together with the nitrogen atom to which they are
attached,  a nitrogenous heterocycle of 5 to 10 atoms;
R3, R4, R5 and R6, which may be identical or
different, are chosen indepen- 10 dently from H, -Hal,
-OH, -Alk, -OAlk, -CN, -CF3, -NRR' and -NO2; in which,
in the definitions of R1-R8: each of the Alk, which
may be identical or different, is optionally and
indepen- dently substituted by one or more groups
chosen from -Hal, -OAlk, -Ar, -OAlkAr, -OH,  -CN,-OAr,
-CF3, -000H, -NRR', -C(=0)-(O)mAlk, -Het and -N02; 15
each of the Ar, which may be identical or different,
is optionally and indepen- dently substituted by one
or more groups chosen from -Hal, -OAIk, -Alk, -Ar,
-OAIkAr,  -OH, -CN,-OAr, -CF3, -AlkAr, -COON,
-C(=0)-(O)mAlk, -AIk-C(=0)-(O)mAlk, -NRR',  -Het,
-NO2, -S(O)n-Ar and -S(O)nAlk; R and R' are chosen
independently from H and Alk;  20 m=0or.1; n = 0, 1 or
2; and also the stereoisomers thereof, and the
racemates and pharmaceutically  acceptable salts
thereof. 25 21. Pharmaceutical compositions according
to Claim 17, in which X and R1-R6  are as defined
according to any one of Claims 2 to 16. 22. Use of the
compounds of the formula (I): WO 2005/054225
PCT/EP2004/012075  44 R6 OR1  



R5 R2  R4 X O  R3 (I)  in which: X=OorS;  R1 is chosen
from:  5 -AIk-COON, -Alk-C(=O)-(O)m-Ar,
-AIk-C(=O)-(O)m-Het,  -AIk-C(=O)-(O)m-AIk,
-AIk-C(=O)-(O)m-cycloalkyl, 10 -AIk-C(=O)NRR',
-AIk-(O)m-Ar,  -AIk-O-AIk,  -Alk-O-AIk-Ar,
-Alk-O-Het;  15 R2 is chosen from -OH, -OAlk, -NR7R8,
-OAr, -OHet and -0-cycloalkyl;  R7 is chosen from H
and -Alk; R8 is chosen from  -H; 20 -Alk' or
-cycloalkyl, in which Alk' or cycloalkyl is optionally
substituted by one or more groups cho- sen from -OAIk,
-CN, -OHet, -OH, -C(=O)-(O)mAlk, -C(=O)-(O)mAr,
-C(=O)-(O)mHet,  -C(=O)-(O)m-cycloalkyl, -COOH and
-NO2; -Ar' or Het', 25 in which Ar' or Het' is
optionally substituted by one or more groups chosen
from  Hal, -OAlk, -OH, -Alk, -Ar, -OAlkAr, -OH,
-CN,-OAr, -CF3, -AIkAr, -COOH -NRR', -Het,
-C(=O)-(O)mAlk, -C(=O)-(O)mAr, -C(=O)-(O)mHet,
-C(=O)-(O)m-cycloalkyl and NO2; WO 2005/054225
PCT/EP2004/012075  45 



or R7 and R8 form, together with the nitrogen atom to
which they are attached,  a nitrogenous heterocycle of
5 to 10 atoms; R3, R4, R5 and R6, which may be
identical or different, are chosen indepen- 5 dently
from H, -Hal, -OH, -Alk, -OAlk, -CN, -CF3, -NRR' and
-NO2; in which, in the definitions of R1-R8: each of
the Alk, which may be identical or different, is
optionally and indepen- dently substituted by one or
more groups chosen from -Hal, -OAlk, -Ar, -OAIkAr,
-OH,  -CN,-OAr, -CF3, -COOH, -NRR', -C(=O)-(O)mAlk,
-Het and -NO2; 10 each of the Ar, which may be
identical or different, is optionally and indepen-
dently substituted by one or more groups chosen from
-Hal, -OAlk, -Alk, -Ar, -OAlkAr,  -OH, -CN,-OAr, -CF3,
-AIkAr, -COON, -C(=O)-(O)mAlk, -Alk-C(=O)-(O)mAlk,
-NRR',  -Het, -NO2, -S(O)"-Ar and -S(O)" Alk; R and R'
are chosen independently from H and Alk;  15 m=0or1; n
= 0, 1 or 2; and also the stereoi.somers thereof, and
the racemates and pharmaceutically accep- table salts
thereof, for the manufacture of a medicament for
reducing hyperglycaemia.  ?0 23. Use according to
Claim 22, for which the said medicament is for the
treatment  of diabetes. 24. Utilisation according to
Claim 22 or 23, for which the said medicament is for
?5 the treatment of non-insulin-dependent diabetes.
25. Use according to Claim 22, 23 or 24, for which the
said medicament is for the  treatment of dyslipidaemia
and/or obesity. 0 26. Use according to any one of
Claims 22 to 25, for which the said medicament is  for
the treatment of and/or preventing diabetes-related
microvascular and macro- vascular complications. WO
2005/054225 PCT/EP2004/012075  46 27. Use according to
Claim 26, for which the said microvascular and
macrovascu- lar complications are chosen from
atherosclerosis, arterial hypertension, diabetes- 



related inflammatory processes, microangiopathy,
macroangiopathy, retinopathy and  neuropathy. 5 28.
Use according to any one of Claims 22 to 27, in which
X and R1-R6 are as  defined according to any one of
Claims 1 to 16. 


