
THIENOPYRIDONE DERIVATIVES AS ANIP- ACTIVATED PROTEIN
KINASE (AMPK) ACTIVATORS FIELD OF THE INVENTION The
invention relates to thienopyridone derivatives that
are activators of AMPKactivated protein kinase (AMPK)
of formula (I). The invention also relates to the
preparation and use of these thienopyridones in the
treatment of disorders such as diabetes, metabolic
syndrome, obesity, cancer, inflammation. BACKGROUND OF
THE INVENTION The invention had the object of finding
novel compounds having valuable properties, in
particular those which can be used for the preparation
of medicaments. The present invention relates to
compounds that are useful in the treatment and/or
prevention of diseases such as diabetes, metabolic
syndrome, obesity, cancer, inflammation. Also provided
are methods of treating diseases and disorders which
can be treated by activating AMPK, comprising
administering an effective amount of a compound of
this invention. The present invention therefore
relates to compounds according to the invention as
medicaments and/or medicament active ingredients in
the treatment and/orprophylaxis of the said diseases
and to the use of compounds according to the invention
for the preparation of a pharmaceutical for the
treatment and/or prophylaxis of the said diseases and
also to a process for the treatment of the said
diseases which comprises the administration of one or
more compounds according to the invention to a patient
in need of such an administration. Surprisingly we
have found that thienopyridone derivatives activate
AMPK; therefore, these compounds are especially
suitable for the prevention and treatment of diabetes,
metabolic syndrome, obesity, cancer, inflammation. It
has been found that the compounds according to the
invention and salts thereof have very valuable
pharmacological properties while being well tolerated.
In particular, they exhibit AMPK activating effects.
The host or patient may belong to any mammal species,
for example a primate species, particularly humans;
rodents, including mice, rats and hamsters; rabbits;
horses, cows, dogs, cats, etc. Animal models are of
interest for experimental investigations, where they
provide a model for the treatment of a human disease.
AMPK is well established as a sensor and regulator of
cellular energy homeostasis (Hardie D.G. and Hawley
S.A; "AMP-activated protein kinase: the energy charge
hypothesis revisited" Bioassays, 23, 1112, (2001),
Kemp B.E. et al. "AMPactivated protein kinase, super
metabolic regulator", Biochem; Soc. Transactions, 3 1,
162 (2003)). Allosteric activation of this kinase due
to rising AMP levels occurs in states of cellular
energy depletion. The resulting serine/Threonine
phosphorylation of target enzymes leads to an
adaptation of cellular metabolism to low energy state.
The net effect of AMPK activation induced changes is
inhibition of ATP consuming processes and activation
of ATP generating pathways, and therefore regeneration
of ATP stores. Examples of AMPK substrates include
acetyl-CoA carboxylase (ACC) and HMG-CoA - reductase
(Carling D. et al., "A commun bicyclic protein kinase
cascade inactivates the regulatory enzymes of fatty
acid and cholesterol biosynthesis", FEBS letters, 223,
217 (1987)). Phosphorylation and therefore inhibition
of ACC leads to a decrease in fatty acid synthesis
(ATP-consuming) and at the same time to an increase in
fatty acidoxidation (ATP-generating). Phosphorylation
and resulting inhibition of HMG-CoAreductase leads to
a decrease in cholesterol synthesis. Other substrates
of AMPK include hormone sensitive lipase (Garton A. J.
et al. 'phosphorylation of bovine hormone-sensitive
lipase by AMP-activated protein kinase; A possible
antilipolytic mechanism", Eur. J. Biochem. 179, 249,
(1989)), glycerol-3-phosphate acyltransferase (Muoio
D. M. et al. "AMP-activated kinase reciprocally
regulates triacylglycerol synthesis and fatty acid
oxidation in liver and muscle; evidence that
sn-glycerol-3-phosphate acyltranferase is a novel
target", Biochem. J., 338, 783, (1999)), malonyl-CoA
decarboxylase (Sarah A. K. et al., "activation of
malonyl- CoA decarboxylase in rat skeletal muscle by
contraction and the AMP-activated protein kinase
activator 5-aminoimidazole-4-caboxamide-1-
b-D-ribofuranoside", J. Biol. Chem., 275, 24279,
(2000)). AMPK is also implicated in the regulation of
liver metabolism. Elevated glucose production by the
liver is a major cause of fasting hyperglycemia in T2D
(Saltiel et al., "new perspectives into the molecular
pathogenesis and treatment of type 2 diabetes, cell
10, 517-529 (2001 )). Gluconeogenesis in the liver is
regulated by multiple enzymes such as
phosphoenolpyruvate carboxykinase (PEPCK) and
glucose-6-phosphatase -G6Pase). Activation of AMPK
suppresses the transcription of theses genes in
hepatoma cells (Lochhead et al, "5-
aminoimidazole-4-carboxamide riboside mimics the
effects of insulin on the expression of the 2 key
gluconeogenic genes PEPCK and glucose-6-phosphatase,
Diabetes, 49,896-903 (2000)) AMPK activation also
down-regulates gluconeogenesis acting on some other
genes expression. These effects may be due to its
ability to down- regulate key transcription factors
such as SREBP-Ic (Zhou G. et al., " Role of
AMP-activated protein kinase in mechanism of metformin
action" J. Clin. Invest., 108, 1167 (2001 )) ChREBP
(Kawaguchi T. et al., " mechanism for fatty acids
sparing effect on glucose induced transcription:
regulation of carbohydrate response element binding
protein by AMP-activated protein kinase" J. Biol.
Chem. 277, 3829 involved in (Leclerc I. et al.,
"Hepatocyte nuclear facto r-4D(2001 )) or HNF-4 type 1
maturity-onset diabetes of the young is a novel target
of AMP-activated protein kinase" Diabetes, 50, 1515
(2001)) or by direct phosphorylation of
transcriptional coactivators such as p300 (Yang W; et
al., "Regulation of transcription by AMPactivated
protein kinase; Phosphorylation of r300 blocks its
interaction with nuclear receptors" J. Bio). Chem.
276, 38341 (2001)) and TORC2. AMPK is considered as an
attractive candidate for contraction-induced skeletal
musde glucose uptake because it is activated in
parallel with elevation in AMP and a reduction in
creatine phosphate energy stores (Hutber et al.
"Electrical 



stimulation inactivates muscle acetyl - CoA
carboxylase and increases AMPactivated protein kinase"
Am. J. Physiol. Endocrinol. Metab. 272, E262-E66
(1997)). Furthermore, AICAR-induced activation of AMPK
increases glucose uptake (Merrill et al. "AlCA
Riboside increases AMP-activated protein kinase, fatty
acid oxidation and glucose uptake in rat muscle" Am.
J. Physiol. Endocrinol. Metab. 273, E 1107-E1 112
(1997)) concomitantly with glucose transporter 4
(GLUT4) fusion with piasma membrane (Kurth-Kraczek
"5'-AMP-activated protein kinase activation causes
GLUT4 translocation in skeletal muscle, Diabetes, 48,
2D1667-1 671 (1999)). Over expression of an kinase
dead subunit in skeletal muscle abolishes AICAR, but
partially impairs contraction-stimulated glucose
uptake (Mu J. et al. "A role for AMP-activated protein
kinase in contraction and hypoxia-regulated glucose
transport in skeletal muscle, MoI. Cell. 7, 1085-1094
(2001 )). These findings suggest that additional
pathways mediate contraction induced glucose uptake
whereas it is apparent that AMPK mediates the effects
of AICAR on glucose uptake. Despite extensive study on
upstream stimuli that activate AMPK, investigation on
the downstream substrate(s) of AMPK-mediated glucose
uptake is lacking. More recent reports revealed that
Akt substrate of 16OkDa (AS160) is an important
substrate downstream of Akt that is involved in
insulin-stimulated glucose uptake. In addition to
insulin, contraction and activation of AMPK by A(CAR
is associated with increased phosphorylation of AS160
in rodent skeletal muscle. Phosphorylation of AS160 is
impaired or abolished in skeletal muscle from AMPK a2
knockout, g3 knockout, and a2-kinase dead mice in
response to AICAR treatment (Treeback et al.
AMPK-mediated AS160 phosphorylation in skeletal muscle
is dependent on AMPK catalytic and regulatory
subunits, Diabetes (2006)). This coroborates findings
of impaired AICAR-stimulated glucose uptake in
skeletal muscle of these mice ( Jorgensen S..B. et al.
Knockout of the a2 but not a 1 5'- AMP-activated
protein kinase isoform abolishes
5-aminoimidazo!e-4-carboxamide1b-4 ribofuranoside but
not contraction-induced glucose uptake in skeletal
muscle, J. Biol. Chem. 279, 1070-1079 (2004)).
Therefore, AS160 appeared to be a downstream target of
AMPK in mediating glucose uptake in skeletal muscle.
Taken together all these metabolic effects provide
evidence that AMPK suppresses liver gluconeogenesis
and lipid production, while decreasing hepatic lipid
deposition via increased lipid oxidation, thus
improving the glucose and lipid profile in T2D. More
recently an involvement of AMPK in the regulation of
not only cellular but also whole body energy
metabolism has become apparent. It was shown that the
adipocyte-derived hormone leptin leads to a
stimulation of AMPK and therefore to an increase in
fatty acid oxidation in skeletal muscle (Minokoshi Y.
et ai, "leptin stimulates fatty-acid oxidation by
activating AMP activated protein kinase", Nature, 415,
339 (2002)). Adiponectin another adipocyte derived
hormone leading to improved carbohydrate and lipid
metabolism, has been demonstrated to stimulated AMPK
liver and skeletal muscle (Yamanauchi T. et al.,
"adiponectin stimulates glucose utilization and fatty
acid oxidation by activating AMP-activated protein
kinase", Nature Medicine, 8, 1288, (2002)), Tomas E.
et al., " Enhanced muscle fat oxidation and gfucose
transport by ACRP30 globular domain: Acetyl- CoA
carboxylase inhibition and AMP-activated protein
kinase activation" PNAS 99, 16309, (2002)). The
activation of AMPK in these circumstances seems to be
independent of increasing cellular AMP levels but
rather due to phosphorylation by one or more yet to be
identified upstream kinases. Based on the knowledge of
the above-mentioned consequences of AMPK activation,
profound beneficial effects would be expected from in
vivo activation of AMPK. In liver, decreased
expression gluconeogenic enzymes would reduce hepatic
glucose output and improve overall glucose
homeostasis, and both direct inhibition and/or reduced
expression of key enzymes in lipid metabolism would
increase glucose uptake and fatty acid oxidation with
resulting improvement of glucose homeostasis and, due
to a reduction in intra-myocyte triglyceride
accumulation, to improved insulin action. Finally, the
increase in energy expenditure should lead to a
decrease in body weight. The combination of these
effects in the metabolic syndrome would be expected to
significantly reduce the risk for acquiring
cardiovascular diseases.Several studies in rodents
support this hypothesis (Bergeron R. et al. "Effect of
5- aminoimidazole-4-carboxamide-1(beta)-D-rifuranoside
infusion on in vivo glucose metabolism in lean and
obese Zucker rats", Diabetes, 50, 1076 (2001 ) , Song
S.M. et al., 5- aminoimidazole-4-dicarboxamide
ribopucleoside treatment improves glucose homeostasis
in insulin-resistant diabeted (ob/ob) mice",
Diabetologia, 45, 56 (2002), Halseth A.E. et al.,
"Acute and chronic treatment of ob/ob and db/db mice
with AICAR decreases blood glucose concentrations",
Biochem. and Biophys. Res. Comm., 294, 798 (2002),
Buhl E. S. et al., " Long-term AICAR administration
reduces metabolic disturbances and lowers blood
pressure in rats displaying feature of the insulin
resistance syndrome", Diabetes, 5 1, 2199 (2002)).
Until recently most in vivo studies have relied on the
AMPK activator AICAR, a cell permeable precursor of
ZMP. ZMP acts as an intracellular AMP mimic and, when
accumulated to high enough levels, is able to
stimulate AMPK activity (Corton J.M. et al. "5-
aminoimidazole-4-dicarboxamide ribonucleoside, a
specific method for activating AMP-activated protein
kinase in intact cells?", Eur. J. Biochem., 229, 558
(1995)). However, ZMP also acts as an AMP mimic in the
regulation of other enzymes, and therefore not a
specific AMPK activator (Musi N. and Goodyear L. J.,
"Targeting the AMP-activated protein kinase for the
treatment of type 2 diabetes", Current Drug
Targets-immune, Endocrine and Metabolic Disorders, 2
119 (2002)). Several in vivo studies have demonstrated
beneficial effects of both acute and chronic AICAR
administration in rodent models of obesity and type 2
diabetes (Bergeron R. et a)., "Effect of
5-aminoimidazole-4-carboximide-1b-D ribofuranoside
infusion on in vivo glucose metabolism in lean and
obese Zucker rats", Diabetes, 50, 1076, (2001), Song
S.M. et al., " 5-aminoimidazole-4- carboxamide
ribonucleotide treatment improves glucose homeostasis
in insulin resistant diabetic (ob/bo) mice" ,
Diabetologia, 45, 56, (2002), Halseth A.E. et 



al.,"Acute and chronic treatment of ob/ob and db/db
mice with AICAR decreases blood glucose
concentrations" Biochem.Biophys. Res. Comm. 294, 798,
(2002), Buhl E. S. et al., " Long-term AICAR
administration reduces metabolic disturbances and
lowers blood pressure in rats displaying feature of
the insulin resistance syndrome", Diabetes, 5 1, 2 199
(2002)). For example, 7 week AICAR administration in
the obese Zucker (fa/fa) rat leads to a reduction in
plasma triglycerides and free fatty acids, an increase
in HDL cholesterol, and anormalisation of glucose
metabolism as assessed by an oral glucose tolerance
test (Minokoshi Y. et al., "Leptin stimulates
fatty-acid oxidation by activating AMPactivated
protein kinase", Nature, 415, 339, -2002)). In both
ob/ob and db/db mice, 8 day AICAR administration
reduces blood glucose by 35% (Halseth A.E. et al.,
"Acute and chronic treatment of ob/ob and db/db mice
with AICAR decreases blood glucose concentrations",
Biochem. Biophys. Res. Comm., 294, 798 (2002)). In
addition to AICAR, it was found that the diabetes drug
metformin can activate AMPK in vivo at high
concentrations (Zhou G. et al.,"Role of AMP-activated
protein kinase in mechanism of metformin action", J.
Clin. Invest., 108, 1167,( 2001), Musi N. et al.,"
Metformin increases AMP-activated protein kinase
activity in skeletal muscle of subjects with type 2
diabetes", Diabetes, 5 1, 2074, (2002)), although it
has to be determined to what extent its antidiabetic
action relies on this activation. As with leptin and
adiponectin, the stimulatory effect of metformin is
indirect via activation of an upstream kinase (Zhou G.
et al.,"Role of AMP-activated protein kinase in
mechanism of metformin action", J. Clin. Invest., 108,
1167, ( 2001 )). More recently, a small molecule AMPK
activator have been described. This direct AMPK
activator, named A-769662, a member of the
Thienopyridone family in vivo induces a decrease in
plasma glucose and triglycerides (Cool. B. et al.,
"Identification and characterization of a small
molecule AMPK activator that treats key components of
type 2 diabetes and the metabolic syndrome", cell
Metab., 3, 403-416, (2006)). In addition to
pharmacologic intervention, several transgenic mouse
models have been developed in the last years, and
initial results are becoming available. Expression of
dominant negative AMPK in skeletal muscle of
transgenic mice has demonstrated the AICAR effect on
stimulation of glucose transport is dependant of AMPK
activation (Mu J. et al., "Role for AMP-activated
protein kinase in contraction and hypoxia regulated
glucose transport in skeletal muscle", Molecular Cell,
7 , 1085, (2001 )), and therefore likely not caused by
non-specific ZMP effects. Similar studies in other
tissues will help to further define the consequences
of AMPK activation. It is expected that pharmacologic
activation of AMPK will have benefits in the metabolic
syndrome with improved glucose and lipid metabolism
and a reduction in body weight. To qualify a patient
as having metabolicsyndrome, three out of the five
following criteria must be met: elevated blood
pressure above 130/85mmHg, fasting blood glucose above
HQmg/dl, abdominal obesity above 40" (men) or 35"
(women) waist circumference, and blood lipid changes
as defined by increase in triglycerides above 150mg/dl
or decrease HDL cholesterol below 40mg/dl (men) or
50mg/dl (women). Therefore, the combined effects that
may be achieved through activation of AMPK in a
patient who qualifies as having metabolic syndrome
would raise the interest of this target. Stimulation
of AMPK has been shown stimulate expression of
uncoupling protein 3 (UCP3) skeletal muscle (Zhou m.
et al., "UCP-3 expression in skeletal muscle: effects
of exercise, hypoxia, and AMP-activated protein
kinase", AM. J. Physiol. Endocrinol. Metab., 279,
E622, (2000)) and might therefore be a way to prevent
damage from reactive oxygen species. Endothelial NO
synthase (eNOS) has been shown to be activated through
AMPK mediated phosphorylation (Chen Z.-P. et al.,
"AMP-activated protein kinase phosphorylation of
endothelial NO synthase", FEBS Letters, 443, 285,
(1999)), therefore AMPK activation can be used to
improve local circulatory systems. AMPK has a role in
regulating the mTOR pathway. mTOR is a
serine/threonine kinase and is a key regulator of
protein synthesis. To inhibit cell growth and protect
cells from apoptosis induced by glucose stan/atlon,
AMPK phosphorylates TSC2 at ThM 227 and SeM 345
increasing the activity of the TSC1 and TSC-2 complex
to inhibit m-TOR. In addition, AMPK inhibits mTOR
action by phosphorylation on Thr-2446. Thus, AMPK
indirectly and directly inhibits the activity of mTOR
to limit protein synthesis. AMPK may also be a
therapeutic target for many cancers that have
constitutive activation of the PI3K-Akt signalling
pathway. Treatment of various cancer cell lines by
AlCAR attenuated the cell proliferation both in vitro
and in vivo studies (Giri R;
R.,"5-Aminoimidazole-4-carboxamide-1-beta-4-
ribofuranoside inhibits cancer cell proliferation in
vitro and in vivo via AMPactivated protein kinase
(AMPK", J. Biol. Chem. (2005)). Two reports link the
treatment of metformin with a lower risk of cancer in
diabetic patients (Evans J.M. "Metformin and reduced
risk of cancer in diabetic patients", BMJ,
330,1304-1305, (2005))The activation of AMPK by AICAR
has been shown to reduce expression of the lipogenic
enzymes FAS and ACC, resulting in suppression of
proliferation in prostate cancer cells. Many cancer
cells display a markedly increased rate of de novo
fatty acid synthesis correlated with high levels of
FAS. Inhibition of FAS suppresses cancer cell
proliferation and induces cell death. Thus, AMPK
activation and inhibition of FAS activity is a clear
target for pharmacological therapy of cancers. In some
publications it has been described that AICAR as an
AMPK activator exerts anti-inflammatory diseases. It
has been observed that AICAR attenuates the production
of proinflammatory cytokines and mediators (S. Giri et
al. J. Neuroscience 2004, 24:479-487), AICAR in rat
model and in vitro attenuates EAE progression by
limiting infiltration of leucocytes across blood brain
barrier (BBB) (N. Nath. Et al. J. of Immunology 2005,
175:566-574; R. Prasad et al. J. Neurosci Res. 2006,
84:61 4-625) and it has been suggested recently that
AMPK activating agents act as anti-inflammatory agents
and can hold a therapeutic potential in Krabbe
disease/twitcher disease (an inherited neurological
disorder) (S.Giri et al. J. Neurochem. 2008, Mar 19).
PRIOR ART 



US5,602,144 discloses thienopyridone derivatives for
the treatment of cerebral ischemia or schizophrenia.
US 7,1 19,205 discloses thienopyridones derivatives
for the treatment useful for the treatment of
diabetes, obesity as AMPK activators. WO2007019914
discloses thienopyridone derivatives for the treatment
useful for the treatment of diabetes, obesity as AMPK
activators. SUMMARY OF THE INVENTION The invention
relates to compounds of the formula (I)in which : R1
denotes H, A, OA, OH, Hal, NO2, COOA 1 COOH, CHO, COA,
CONH2, CONHA, CONA2, CN, SO2A, SO2NH2, Ar or Het, R2,
R3 each, independently of one another, denote Ar or
Het, Ar denotes phenyl, naphthyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted by A, Hal, OA, OH, CHO, COA1 NH2,
NHA, NA2, NO2, COOA, COOH, CONH2, CONA1 CONA2, SO2A,
CN, C(=NH)NH2, C(=NH)NHOH and/or Het, Het denotes a
mono- or bicyclic unsaturated or aromatic heterocycle
having 1 to 4 N, O and/or S atoms, which may be mono-,
di- or trisubstituted by Hal, A, OA, OH, CHO, COA,
COOH, COOA, CN, NO2, NH2, NHA1 NA2, CONH2, CONHA
and/or CONA2, A denotes unbranched or branched alkyl
having 1-10 C atoms, in which 1-7 H atoms may be
replaced by OH, F, Cl and/or Br, or denotes cycloalkyl
having 3-7 C atoms, Hal denotes F, Cl, Br or I, and
pharmaceutically usable salts and stereoisomers
thereof, including mixtures thereof in all ratios,
excluding compounds of the formula (I) where - R1 H ;
R2 = phenyl ; R3= 3-methoxy rhenyl - R1 H ; R2 = R3 =
phenyl - R1 H , R2 = phenyl , R3 = 2-thiazoyl. Some
preferred compounds of formula (I) are the following :
3,5-diphenyl-4-hydroxy-2-methyl-6,7-dihydro-thieno[2,3
-b]pyridin-6-one, methyl 3,5-diphenyl-
4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]pyridine-2-
carboxylate,ethyl
3,5-diphenyl-4-hydroxy-6-oxo-6J-dihydro4hieno[2,3-b]py
ridine-2- carboxylate, -diphenyl^-hydroxy-
-oxo-ej-dihydro-thieno^.S-blpyricline^-carboxylic
acicI,
3,5-diphenyl-4-hydroxy-N-methyl-6-oxo-6,7-dihydro-thie
no[2,3-b]pyridine-2- carboxamide, 3,5-diphenyl-
4-hydroxy-2-hydroxymethyl-6,7-dihydro-thieno[2,3-b]pyr
idin-6-one, 4-hydroxy-2,3,5-tnphenyl-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
3,5-diphenyl-4-hydroxy-6-oxo-6,7-dihydro-thieno[2,3-b]
pyridine-carboxamide,
3,5-diphenyl-4-hydroxy-2-methylsulfonyl-6,7-dihydro-th
ieno[2,3-b]pyridin-6-one,
2-cyano-3,5-diphenyl-4-hydroxy-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-2-methyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-5-(2-methoxyphenyl)-3-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(2-methoxyphenyl)-3-pheny!-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chioro-4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-5-(2-benzyloxyphenyl)-3-phenyl-6,7-
dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-phenyl-5-(pyridin-4-yl)-2-methyl-6,7-dihyd
ro-thieno[2,3-b]pyridin-6-one 4-hydroxy-3-phenyl
-5-(pyridine-3-yl)-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(4-methoxyphenyl)-3-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-ch!oro-4-hydroxy-5-(4-methoxyphenyl)-3-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one
4-hydroxy-5-(4-hydroxypheny!)-3-phe
pyl-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(4-hydroxyphenyl)-3-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-5-(4-cyanophenyl)-3-pheny(-6,7-dihydro-thien
ot2,3-b]pyridin-6-one,
4-hydroxy-5-(4-dimethylaminophenyl)-3-phenyl-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
4-hydroxy-5-(4-methoxyphenyl)-2-methyl-3-phenyl-6,7-di
hydro-thieno[2,3-
b]pyridin-6-one,4-hydroxy-5-(4-hydroxyphenyl)-2-methyl
-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-5-(4-(aminohydroxyiminomethyl)pheny
l)-3-phenyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(4-methylsulfonylphenyl)-3-phenyl
-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-(2-chloro-4-hydroxy-3-phenyl-6-oxo-6,7-dihydro-thien
o[2,3-b]pyridin-5-yl)benzoic acid,
2-chloro-4-hydroxy-5-(4-trifluoromethylphenyl)-3-pheny
l-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-(2-chloro-4-hydroxy-5~phenyl-6-oxo-6,7-dihydro-thien
o[2,3-b]pyridin-3- yl)benzamide,
N-methyl-4-(2-chloro-4-hyciroxy-5-phenyl-6-oxo-6,7-dih
ydro-thieno[2,3-b]pyridin-3- yl)benzamide,
2-chloro-4-hydroxy-5-(3-methoxyphenyl)-
3-phenyl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3~hydrophenyl)-
3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6- one,
4-hydroxy-5-(3-methoxyphenyl)-2-methyl-3-phenyl-6,7-di
hydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-5-(3-methoxyphenyl)-3-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-cyanophenyl)-
3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6~ 



one,
2-chloro-4-hydroxy-5-(3-(aminohydroxyiminomethyl)pheny
l)-3-phenyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-(3-methylsulfonylphenyl)-3-phenyl
-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
S^-chloro^-hydroxy- -phenyf-b-oxo-
J-dihydro-thieno^.S-blpyridin-S-yObenzoic acid,
4-hydroxy-5-(3-trif)uoromethylphenyl)-3-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-5-(3-trifluoromethylphenyl)-3-pheny
l-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,2-chloro-4-hydroxy-5-(3-aminoiminometh
ylphenyl)-3-phenyl-6,7-dihycirothieno[
2,3-b]pyridin-6-one hydrochlorhyde
N-methyl-3-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihy
dro-thieno[2,3-b]pyridin~3- yl)benzamide,
3-(4-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thien
o[2,3-b]pyridin-6-one
3-(4-chlorophenyl)-4-hydroxy-5-pheny[-6,7-dihydro-thie
no[2,3-b]pyridin-6-one,
3-(4-fluoropheny))-4-hydroxy-5-phenyl-6,7-dihydro-thie
no[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-3-yl)-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
3-(4-bromophenyl)-4-hydroxy-5-(pyridin-4-yl)-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
3-(4-bromophenyI)-4-hydroxy-5-(pyridin-2-yl)-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
4-hydroxy-3-(4-hydroxyphenyl)-5-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
4-hydroxy-3-(4-methoxyphenyl)-5-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-methoxyphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-3-(4-hydroxyphenyJ)-5-pheny)-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-3-(naphth-2-yl)-5-phenyl-6
7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(naphth-2-yl)-5-phenyl-6,7-dihydr
o-thieno[2,3-b]pyridin-6- one,
4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-
6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(4-methylphenyl)-5-phenyl-6,7-dihydro-thie
no[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-methylphenyl)-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one
4-hydroxy-3-(4-trifluoromethylphenyl)-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6-
one,4-hydroxy-3-(4-n-butylphenyl)-5-phenyl-6,7-dihydro
-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-n-butylphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-3-(4-hydroxymethylphenyl)-5-phenyl-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
4-hydroxy-3-(4-tert-butylphenyl)-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-tert-butylphenyl)-5-phenyl-6,7
-dihydro-thieno[2,3- b]pyridin-6-one
4-hydroxy-3,5-di-(4-methoxyphenyl)-6,7-dihydro-thieno[
2,3-b]pyridin-6-one,
4-hydroxy-3,5-di-(4-hydroxyphenyl)-6,7-dihydro-thieno[
2,3-b]pyridin-6-one,
4-hydroxy-3-(4-methoxyphenyl)-5-(4-fIuorophenyl)-6,7-d
ihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophenyl)-6,7-d
ihydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-3-(4-hydroxyphenyl)-5-(4-fluorophen
yl)-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-methoxyphenyl)-6,7-d
ihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(4-fluorophenyl)-5-(4-hydroxyphenyl)-6,7-d
ihydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-3-(4-fluorophenyl)-5-(3-cyanophenyl
)-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(2-chloro-4-hydroxy-3-(4-fluorophenyl)-6-oxo-6,7-dih
ydro-thieno[2,3-b]pyridin-5- yl)benzoic acid,
2-chloro-4-hydroxy-3-(4-methoxyphenyl)-5-(3-cyanopheny
l)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
4-(4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno[2,3-b]p
yridin-3-yl)benzamide,
4-hydroxy-3-(3-methoxypheny()-5-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-methoxyphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-3-(3-hydroxyphenyl)-5-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-ethoxyphenyl)-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6-
one,3-(3-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-t
hieno[2,3-b]pyridin-6-one,
2-chloro-3-(3-flurophenyl)-4-hydroxy-5-phenyl-6,7-dihy
dro-thieno[2,3-b]pyridin-6- one,
4-hydroxy-3-(3-methylphenyl)-5-phenyl-6,7-dihydro-thie
no[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-methylphenyl)-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one,
3-(3-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thien
o[2,3-b]pyridin-6-one,
4-hydroxy-3-(3-hydroxymethyiphenyl)-5-phenyl-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-3-(3-hydroxymethylphenyl)-5-phenyl-
6,7-dihydro-thieno[2,3- b]pyridin-6-one, 



4-hydroxy-3-(3-methylsu)fonylphenyl)-5-phenyl-6,7-dihy
dro-thieno[2,3-b]pyridin-6- one,
3-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thien
o[2,3-b]pyridin-3-yl)benzoic acid,
4-hydroxy-3-(2-methoxyphenyl)-5-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxypbenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-3-(2-hydroxyphenyl)-5-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxyphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-3-(2-benzyloxyphenyl)-5-phenyl-6,7-
dihydro-thieno[2,3- b]pyridin-6-one,
3-(2-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thie
no[2,3-b]pyridin-6-one,
2-chloro-3-(2-fluorophenyl)-4-hydroxy-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one,
3-(2-bromophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thien
o[2,3-b]pyridin-6-one,
3-(2-chiorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-thie
no[2,3-b]pyridin-6-one, 2-chloro-3-(2-chlorophenyl)-
4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-
6-one,
4-hydroxy-3-(2-methylphenyl)-5-phenyl-6,7-dihydro-thie
no[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methylpheny))-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6-
one,S^Z^-dimethoxyphenylH-hydroxy- d-phenyl-
.Z-dihydro-thieno^.S-bJpyridin-eone,
3-(2,4-dihydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro
-thieno[2,3-b]pyridin-6- one,
3-(2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-pheny!-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-3-(2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyi din-6-one,
3-(2-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-3-(2-fluoro-4-methoxyphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(2,4-difluorophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-
thieno[2,3-b]pyridin-6-one,
2-chloro-3-(2,4-difluorophenyl)-4-hydroxy-5-phenyl-6,7
-dihydro-thieno[2,3- b]pyridin-6-one,
3-(5-chloro-2-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(2-benzyloxy-4-fluorophenyl)-4-hydroxy-5-phenyl-6,7-
dihydro-thieno[2,3- b]pyridin-6-one,
3-(2-benzyloxy-4-flusrophenyl)-2
Chloro-4-hydroxy-5-phenyl 6,7-dihydrothieno[
2,3-b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-fluorophenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-fluorophenyl)-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(3,5-dibenzyloxyphenyl)-4-hydroxy-5-phenyl-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
3-(3,5-dihydroxyphenyl)-4-hydroxy-5-pher\yl-6,7-dihydr
o-thieno[2,3-b]pyridin-6- one,
3-(3,5-dimethoxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydro
-thieno[2,3-b]pyridin-6- one,
3-(2-benzyloxy-5-flurophenyl)-4-hydroxy-5-phenyl-6,7-d
ihydro-thieno[2,3-b]pyridin-
6-one,3-(3-fluoro-4-methoxyphenyl)-4-hydroxy-5-phenyl-
6,7-dihydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-3-(3-fluoro-4-methoxyphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(3-fluoro-4-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-3-(3-f)uoro-4-hydroxyphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(3-methoxy-4-bromophenyl)-5-phenyl-6,7-dih
ydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(3-hydroxy-4-bromophenyl)-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin- 6-one,
3-(5-fluoro-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-3-(5-fluoro-2-hydroxyphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(2-benzyloxy-5-fluorophenyl)-2-chloro-4-hydroxy-5-ph
enyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
3-(4-bromo-2-methoxyphenyl)-4-hydroxy-5-phenyl-6,7-dih
ydro-thieno[2,3- b]pyridin-6-one,
3-(4-bromo-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin- 6-one,
3-(2,6-difiurophenyl)-4-hydroxy-5-phenyl-6,7-dihydro-t
hieno[2,3-b]pyridin-6-one,
2-chloro-3-(2,6-diflurophenyl)-4-hydroxy-5-phenyl-6,7-
dihydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-3-(2-hydroxy-5-methoxyphenyl)-
5-phenyl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(2-benzyloxy-5-methoxyphenyl)-4-hydroxy-5-phenyl-6,7
-dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methoxyphenyl)-5-pheny!-6,7-d
ihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(2-methoxy-4-methylphenyl)-
5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,2-chloro-4-hydroxy-3-(2-rnethoxy-4-met
hylphenyl)-5-phenyl-6,7-dihycJro-thieno[2,3- 



b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-
5-phenyl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(3-methoxy-4-m8thy)phenyl)-
5-phenyl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-methoxy-4-methylphenyl)-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(3-hydroxy-4-methylphenyl)-
5-phenyl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(2-methoxy-4-methylphenyl)-5-(3-cyanopheny
I)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(3-cyanopheny
l)-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(3-c
yanophenyl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
4-hydroxy-3-(2,6-dihydroxyphenyl)-5-phenyl-6,7-dihydro
-thieno[2,3-b]pyridin-6- one,
4-hydroxy-3-(2-hydroxy-6-methoxyphenyl)-5-phenyl-6,7-d
ihydro-thieno[2,3- b]pyridin-6-one, 3-(1
,4-benzodioxan-6-yl)-4-hydroxy-5-phenyl-6,7-dihydro-th
ieno[2,3-b]pyridin-6- one,
3-(1,4-benzodioxan-6-y))-2-ch)oro-4-hydroxy-5-phenyl-6
,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-3-(3,4-difluorophenyl)-4-hydroxy-5-phenyl-6,7
-dihydro-thieno[2,3- b]pyridin-6-one,
4-(4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thieno[2,3-b]p
yridin-3-yl)benzoic acid,
4-(2-chloro-4-hydroxy-5-phenyl-6-oxo-6,7-dihydro-thien
o[2,3-b]pyridin-3-yl)benzoic
acid,3-(3-carboxyphenyl)-4-hydroxy-5-phenyl-6,7-dihydr
o-thieno[2,3-b]pyridin-6-one,
3-(furan-2-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno[2
,3-b]pyridin-6-one,
2-chloro-3-(furan-2-yl)-4-hydroxy-5-phenyl-6,7-dihydro
-thieno[2,3-b]pyridin-6-one,
3-(pyrazin-2-yl)-4-hydroxy-5-phenyl-6,7-dihydro-thieno
[2,3-b]pyridin-6-one,
4-hydroxy-5-phenyl-3-(pyridin-3-yl)-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-phenyl-3-(pyridin-3-yl)-
6,7-dihydro-thieno[2,3-b]pyridin-6- one,
4-hydroxy-5-phenyl-3-(pyridin-4-yl)-6,7-dihydro-thieno
[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-5-phenyl-3-(pyridin-4-yl)-
6,7-dihydro-thieno[2,3-b]pyridin-6- one,
2-bromo-3,5-diphenyl-4-hydroxy-
6,7-dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3,5-diphenyl-4-hydroxy-
6,7-dihydro-thieno[2,3-b]pyridin-6-one. A selection of
these preferred compounds is 2-cyano-3,5-diphenyl-
4-hydroxy-6,7-dihydro-thieno[2,3-b]pyridin-6-one,
4-hydroxy-5-(3-methoxyphenyl)-3-phenyl-6,7-dihydro-thi
eno[2,3-b]pyridin-6-one,
4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
3-(4-bromo-2-hydroxyphenyl)-4-hydroxy-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-3-(2-hydroxy-5-methoxyphenyl)-5-phenyl-6,7-d
ihydro-thieno[2,3- b]pyridin-6-one,
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin- 6-one,
4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3-b]pyridin-
6-one,4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(3-cyan
ophenyl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3-hydroxy-4-methylphenyl)-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyhdin-6-one,
2-chloro-4-hydroxy-3-(3-methoxy-4-methylphenyl)-5-phen
y!-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,2-chloro-3-(5-fluoro-2-hydroxyphenyl)-
4-hydroxy-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-3-(4-fluorophenyl)-5-(3-cyanophenyl
)-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(1-hydroxy-naphth-2-yl)-5-phenyl-
6,7-dihydro-thieno[2,3- b]pyridin-6-one,
N-methyl-3-(2-ch!oro-4-hydroxy-5-phenyl-6-oxo-6,7-dihy
dro-thieno[2,3-b]pyridin-3- yl)benzamide,
4-hydroxy-5-(2-methoxyphenyl)-2-methyl-3-phenyl-6,7-di
hydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-5-(2-methylphenyl)-
3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-5-(2-fluorophenyi)-
4-hydroxy-3-phenyl-6,7-dihydro-thieno[2,3-b]pyridin-6-
one,
2-chloro-4-hydroxy-3-phenyl-5-(pyridin-3-yl)-6,7-dihyd
ro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-5-(6-methoxypyridin-3-yl)-3-phenyl-
6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-phenyl-5-(thiophen-2-yl)-
6,7-dihydro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-3-phenyl-5-(thiophen-3-yl)-
6,7-dihydro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-5-(3-methyloxazol-5-yl)-3-phenyl-6,
7-dihydro-thieno[2,3- 



b]pyridin-6-one,
2-chloro-5-(4-trifluoromethylphenyl)-4-hydroxy-3-pheny
l-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-5-(4-fluorophenyl)-4-hydroxy-3-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one,
2-chloro-5-(4-chlorophenyl)-4-hydroxy-3-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-5-(4-methylphenyl)-3-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6-
one,2-chloro-5-(3-fluorophenyl)-4-hydroxy-3-phenyl-6,7
-dihydro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-5-(3-methylphenyl)-3-phenyl-6,7-dih
ydro-thieno[2,3-blpyridin-6- one,
2-chloro-4-hydroxy-5-(3,4-dimethoxyphenyl)-3-phenyl-6,
7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-3-(4-chlorophenyl)-4-hydroxy-5-phenyl-6,7-dih
ydro-thieno[2,3-b]pyridin-6- one,
2-chloro-4-hydroxy-3-(napht-1-yl)-5-phenyl-6,7-dihydro
-thieno[2,3-b]pyridin-6-one,
3-(2-ethoxypyridin-5-yl)-4-hydroxy-5-phenyl-6,7-dihydr
o-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-ethylphenyl)-4-hydroxy-5-phenyl-6,7-dihy
dro'thieno[2,3-b]pyridin-6- ope,
2-chloro-4-hydroxy-3-[4-(1-methylethyl)
rhenyi]-5-phenyl-6,7-dihydro-thieno[2,3-
b]pyridin-6-one,
2-chloro-4-hydroxy-5-phenyl-3-(4-propylphenyl)-
6,7-dihydro-thieno[2,3-b]pyridin- 6-one,
2-chloro-4-hydroxy-3-(1-hydroxy-5-chloronapht-2-yl)-5-
phenyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-5-(4-fluorophenyl)-4-hydroxy-3-(1-hydroxynaph
t-2-yl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-cWoro-4-hydroxy-3-(1 -hydroxynapht-2-y^)-5-(4-methy
lnQny )-6 ,7 -dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-methoxyphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methy!phen
yl)-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(5-fluoro-2-methoxyphenyl)-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3,4-dimethoxyphenyl)-5-phenyl-6,
7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-methoxyphe
nyl)-6,7-dihydrothieno[
2,3-b]pyridin-6-one,3-[2-Chloro-4-hydroxy-3-(2-hydroxy
-4-methylphenyl)-6-oxo-6,7-dihyclro-thieno[2 3-
b]pyridin-5-yl]-benzoic acid,
2-chloro-3-(4,5-difluoro-2-hydroxyphenyl)-4-hydroxy-5-
phenyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(4-m
ethylphenyl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-ch)oro-4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-(pyr
idin-3-yl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(3,4-dimethylphenyl)-5-phenyl-6,7
-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-3-(3-fluoro-4-methyl-2-methoxyphenyl)-4-hydro
xy-5-phenyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
3-(3-fluoro-2-hydroxy-4-methylphenyl)-4-hydroxy-5-phen
yl-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(3-fluoro-4-methyl-2-methoxyphenyl)-4-hydroxy-5-(4-m
ethylphenyl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
3-(3-fluoro-4-methyl-2-metboxyphenyl)-4-hydroxy-5-(4-f
luorophenyl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-methoxy-3,4-dimethylphenyl)-5-
phenyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-3,4-dimethylphenyl)-5-
phenyl-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-3-(4-fluorophenyl)-5-(4-fluorophenyl)-4-hydro
xy-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fluoropheny
l)-4-hydroxy-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
3-(3-fluoro-2-methoxy-4-methylpheny))-5-(4-fluoropheny
l)-4-hydroxy-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fl
uorophenyl)-4-hydroxy-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-4-hydroxy-3-(2-hydroxy-4,5-dimethylphenylphen
yl)-5-phenyl-6,7-dihydrothieno[
2,3-b]pyridin-6-one,2-chloro-3-(3,4-difluoro-2-hydroxy
phenyl)-4-hydroxy-5-phenyl-6,7-dihydrothieno[
2,3-b]pyridin-6-one,
2-chloro-3-(4-ethy(-2-hydroxyphenyl)-4-hydroxy-5-pheny
l-6,7-dihydro-thieno[2,3- b]pyridin-6-one,
2-chloro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-4-hydro
xy-5-pheny )-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-fluoro-3-(3-fluoro-2-hydroxy-4-methylphenyl)-5-(4-fl
uorophenyl)-4-hydroxy-6,7-
dihydro-thieno[2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-m
ethoxyphenyl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one,
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-5-(4-fluoropheny
l)-4-hydroxy-6,7-dihydrothieno[ 2,3-b]pyrid/n-6-one,
2-chloro-3-(4-fluoro-2-hydroxyphenyl)-4-hydroxy-5-(4-m
ethylphenyl)-6,7-dihydrothieno[ 2,3-b]pyridin-6-one.
The invention relates to the compounds of the formula
I and salts thereof and to a 



process for the preparation of compounds of the
formula I according to Claims 1- 11 and
pharmaceutically usable salts and stereoisomers
thereof, characterised in that a compound of the
formula (II) wherein R1, R2, R3 have the meanings
indicated in Claim 1, and ALK denotes C1-Ce alkyl is
cyclised under basic conditions, and/or a base or acid
of the formula I is converted into one of its
salts.The invention also relates to the racemic forms,
tautomeric forms, enantiomers, diastereoisomers,
epimers and organic or mineral salts of the compounds
of the general formula (I), as well as their
crystalline forms, including their polymorphic forms
and the polymorphic forms of the compounds of formula
(I). The present invention is directed not only to
racemic mixtures of these compounds, but also to
individual stereoisomers and/or diastereoisomers
thereof as well or as mixtures of these in all
proportions. The invention also relates to the
stereoisomers (including E, Z isomers) and the
hydrates and solvates of these compounds. Solvates of
the compounds are taken to mean adductions of inert
solvent molecules onto the compounds which form owing
to their mutual attractive force. Solvates are, for
example, mono- or dihydrates or alcoholates. Compounds
of formula I also mean their pharmaceutically usable
derivatives as well as their solvates.
Pharmaceutically usable derivatives are taken to mean,
for example, the salts of the compounds according to
the invention and also so-called prodrug compounds.
Prodrug derivatives are taken to mean compounds of the
formula I which have been modified, with, for example,
alkyl or acyl groups, sugars or oligopeptides and
which are rapidly cleaved in the organism to form the
active compounds according to the invention. These
also include biodegradable polymer derivatives of the
compounds according to the invention, as is described,
for example, in Int. J. Pharm. 115, 61- 67 (1995). The
term "prodrug" as used herein refers to any compound
that when administered to a biological system
generates the "drug" substance (a biologically active
compound) as a result of spontaneous chemical
reaction(s), enzyme catalyzed chemical reaction(s),
and/or metabolic chemical reaction(s). The expression
"effective amount" means the amount of a medicament or
pharmaceutical active ingredient which causes a
biological or medical responsewhich is sought or aimed
at, for example by a researcher or physician, in a
tissue, system, animal or human. In addition, the
expression "therapeutically effective amount" means an
amount which, compared with a corresponding subject
who has not received this amount, has the following
consequence: improved treatment, healing, prevention
or elimination of a disease, syndrome, condition,
complaint, disorder or prevention of side effects or
also the reduction in the progress of a disease,
condition, disorder or side effects or also the
reduction in the progress of a disease, condition or
disorder. The expression "therapeutically effective
amount" also encompasses the amounts which are
effective for increasing normal physiological
function. The invention also relates to mixtures of
the compounds of the formula I according to the
invention, for example mixtures of two diastereomers,
for example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5,
1:10, 1:100 or 1:1000. These are particularly
preferably mixtures of stereoisomeric compounds. For
all radicals which occur more than once, their
meanings are independent of one another. Above and
below, the radicals and parameters R1, R2, R3, have
the meanings indicated for the formula I , unless
expressly indicated otherwise. A denotes alkyl, is
unbranched (linear) or branched, and has 1, 2, 3, 4,
5, 6 , 7, 8 , 9 or 10 C atoms. A preferably denotes
methyl, furthermore ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1- , 1,2- or
2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1- , 2- , 3-
or 4-methylpentyl, 1,1- , 1,2- , 1,3- , 2,2- , 2,3- or
3,3-dimethylbutyl, 1- or 2-ethylbutyl,
1-ethy!-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1
,2- or 1,2,2-trimethylpropyl, further preferably, for
example, trifluoromethyl. A very particularly
preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C
atoms, preferably methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl,
trifluoromethyl, pentafluoroethyl or 1, 1 ,1
-trifluoroethyl.Moreover, A preferably denotes
unbranched or branched alkyl having 1-10 C atoms, in
which 1-7 H atoms may be replaced by OH, F and/or Cl.
Cycloalkyl preferably denotes cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl. R1 preferably
denotes H, A, Hal, COOA, COOH, CONH2, CONHA, CONA2,
CN, SO2A, SO2NH2 or phenyl. R2 preferably denotes
phenyl, naphthyl , each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A,
Hal, OA, OH, , COOA, COOH, CONH2, CONA, CONA2 and/or
SO2A or denotes Het. R3 preferably denotes phenyl,
naphthyl , each of which is unsubstituted or mono-,
di-, tri-, tetra- or pentasubstituted by A, Hal, OA,
OH, NH2, NHA, NA2, COOA, COOH, CONH2, CONA 1 CONA2,
SO2A, CN, C(=NH)NH2 and/or C(=NH)NHOH or denotes Het.
Ar denotes, for example, phenyl, o-, m- or p-tolyl,
o-, m- or p-ethylphenyl, o-, m- or p-propylphenyl, o-,
m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl,
o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl,
o-, m- or p-aminophenyl, o-, m- or p-(Nmethylamino)
phenyl, o-, m- or p-(N-methylaminocarbonyl)phenyl, o-,
m- or p-acetamidophenyl, o-, m- or p-methoxyphenyl,
o-, m- or p-ethoxyphenyl, o-, m- or
p-ethoxycarbonylphenyl, o-, m- or
p-(N,N-dimethylamino)phenyl, o-, m- or
p-(N,NdimethylaminocarbonyOphenyl, o-, m- or
p-(N-ethylamino)phenyl, o-, m- or p-(N,Ndiethylamino)
phenyl, o-, m- or p-fluorophenyl, o-, m- or
p-bromophenyl, o-, m- or p- chlorophenyl, o-, m- or
p-(methylsulfonamido)phenyl, o-, m- or
p-(methylsulfonyl) 



phenyl, o-, m- or p-cyanopheny(, o-, m- or
p-ureidophenyl, o-, m- or p-formylphenyl, o-, m- or
p-acetylphenyl, o-, m- or p-aminosulfonylphenyl, o-,
m- or p-carboxyphenyl, o-, m- or
p-carboxymethylphenyl, o-, m- or
p-carboxymethoxyphenyl, further preferably 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or
2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl,
3-nitro-4-chlorophenyl, 3-amino-4-chloro-,
2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-5-
chloro- or 2-amino-6-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or
3-nitro-4-N,Ndimethylaminophenyl, 2,3-diaminophenyl,
2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or
3,4,5-trichlorophenyl, 2,4,6-trimethoxyphenyl,
2-hydroxy-3,5-dichlorophenyl, p-iodophenyl,
3,6-dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl,
2-fluoro-4-bromophenyl, 2,5- difluoro-4-bromophenyl,
3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl,
S-chloro^-acetamidophenyl, 3-fluoro-4-methoxyphenyl,
3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or
2,5-dimethyl-4-chlorophenyl. Irrespective of further
substitutions, Het denotes, for example, 2- or
3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2,
4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, Aor
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or
4-pyridyl, 2-, A-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazoM-, -Aor -5-yl, 1,2,4-triazoM-,
-3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or
-5-yl, 1,2,4-oxadiazol-3- or -5-yl,
1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or
4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, A-, 5-, 6- or
7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or
5-benzimidazolyl, 1-, 2-, 3-, A-, 5-, 6- or
7-indazolyl, 1-, 3-, A-, 5-, 6- or 7-benzopyrazolyl,
2-, A-, 5-, 6- or 7-benzoxazolyl, 3-, A-, 5-, 6- or 7-
benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl,
2-, 4-, 5-, 6- or 7-benzisothiazolyl, A-, 5-, 6- or
7-benz-2,1,3-oxadiazolyl, 2-, 3-, A-, 5-, 6-, 7- or
8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl,
3-, A-, 5-, 6-, 7- or 8-innolinyl, 2-, 4-, 5-, 6-, 7-
or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-,
6-, 7- or 8-2H-benzo- 1,4-oxazinyl, further preferably
1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1 ,3-
benzothiadiazol-4- or -5-yl or 2,1
,3-benzoxadiazol-5-yl. The heterocyclic radicals can
also be partially or fully hydrogenated. Het can thus
also denote, for example, 2,3-dihydro-2-, -3-, -4- or
-5-furyl, 2,5- dihydro-2-, -3-, -A- or 5-furyl,
tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl,
tetrahydro- 2- or -3-thienyl, 2,3-dihydro-1-, -2-,
-3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4-
or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl,
tetrahydro-1-, -2- or -4-imidazolyl, 2,3- dihydro-1-,
-2-, -3-, -A- or -5-pyrazolyl, tetrahydro-1-, -3- or
-4-pyrazolyl, 1,4- dihydro-1-, -2-, -3- or -4-pyridyl,
1,2,3,4-tetrahydro-i-, -2-, -3-, -A-, -5- or
-6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl,
1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl,
hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-,
-2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or
-8-quinolyl, 1,2,3,4-tetrahyclro-1-,-2-,-3-, -4-, -5-,
-6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-
3,4-dihydro-2H-benzo-1 ,4-oxazinyl, further preferably
2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl,
2,3- ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
3,4-(difluoromethylenedioxy)- phenyl,
2,3-dihydrobenzofuran-5- or 6-yl,
2,3-(2-oxomethylenedioxy)phenyl or also
3,4-dihydro-2H-1 ,5-benzodioxepin-6- or -7-yl,
furthermore preferably 2,3-dihydrobenzofuranyl or
2,3-dihydro-2-oxofuranyl. Het preferably denotes a
mono- or bicyclic aromatic heterocycle having 1 to 4
N, O and/or S atoms, Most preferably Het denotes
pyridyl, pyrimidinyl, furanyl, isoxazolyl, imidazolyl,
pyrazolyl, oxazolyl, pyrrolyl, thiazolyl,
isothiazolyl, thienyl, triazolyl, tetrazolyl, indolyl,
benzimidazolyl or indazolyl. Accordingly, the
invention relates, in particular, to the compounds of
the formula I in which at least one of the said
radicals has one of the preferred meanings indicated
above. Some preferred groups of compounds may be
expressed by the following sub-formulae Ia to Ig,
which conform to the formula I and in which the
radicals not designated in greater detail have the
meaning indicated for the formula I , but in which in
Ia R1 denotes H, A, Hal, COOA, COOH, CONH2, CONHA
CONA2, CN, SO2A, SO2NH2 or phenyl; in Ib R2 denotes
phenyl, naphthyl, each of which is unsubstituted or
mono- , di-, tri-, tetra- or pentasubstituted by A,
Hal, OA, OH, COOA, COOH, CONH2, CONA, CONA2 and/or
SO2A or denotes Het; in Ic R3 denotes phenyl,
naphthyl, each of which is unsubstituted or mono- ,
di-, tri-, tetra- or pentasubstituted by A, Hal, OA,
OH, NH2, NHA, NA2, COOA, COOH, CONH2, CONA, CONA2,
SO2A, CN,C(=NH)NH 2 and/or C(=NH)NHOH or denotes Het;
in Id Het denotes a mono- or bicyclic aromatic
heterocycle having 1 to 4 N, O and/or S atoms; in Ie
Het denotes pyridyi, pyrimidinyi, furanyi, isoxazoJyJ,
imidazoJyl, pyrazolyl, oxazolyl, pyrrolyl, thiazolyl,
isothiazolyl, thienyl, triazolyl, etrazoJy), indoJyl,
benzimidazolyl or indazolyl; in If A denotes
unbranched or branched alkyl having 1-10 C atoms, in
which 1-7 H atoms may be replaced by OH, F, Cl and/or
Br; in Ig R1 denotes H, A, Hal, COOA, COOH, CONH 2,
CONHA, CONA 2, CN, SO2A , SO2NH2 or phenyl, R2 denotes
phenyl, naphthyl each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A,
Hal, OA, OH, COOA, COOH CONH 2, CONA, CONA 2 and/or
SO2A or denotes Het, R3 denotes phenyl, naphthyl ,
each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstitute  by A, HaJ, OA, OH, NH2,
NHA, NA2, COOA, COOH, CONH 2, CONA, CONA 2, SO2A, CN,
C(=NH)NH 2 and/or C(=NH)NHOH 



or denotes Het, Het denotes a mono- or bicyclic
aromatic heterocycle having 1 to 4 N, O and/or S
atoms, A denotes unbranched or branched alkyl having
1-10 C atoms, in which 1-7 H atoms may be replaced by
OH, F, Cl and/or Br, Hal denotes F, Cl, Br or I;and
pharmaceutically usable salts and stereoisomers
thereof, including mixtures thereof in all ratios.
Preparation of thienopyridone derivatives of the
formula (I) The compounds of the present invention may
be prepared in a number of methods well known to those
skilled in the art, including, but not limited to
those described below, or through modifications of
these methods by applying standard techniques known to
those skilled in the art of organic synthesis. All
processes disclosed in association with the present
invention are contemplated to be practiced on any
scale, including milligram, gram, muJtigram, kilogram,
multikilogram or commercial industrial scale. Jt will
be appreciated that the compounds of the present
invention may contain one or more asymmetrically
substituted carbon atoms, and may be isolated in
optically active or racemic forms. Thus, all chiral,
diastereomeric, racemic forms and all geometric
isomeric forms of a structure are intended, unless the
specific stereochemistry or isomeric form is
specifically indicated. It is well known in the art
how to prepare such optically active forms. For
example, mixtures of stereoisomers may be separated by
standard techniques including, but not limited to,
resolution of racemic forms, normal, reverse-phase,
and chiral chromatography, preferential salt
formation, recrystallization, and the like, or by
chiral synthesis either from active starting materials
or by deliberate chiral synthesis of target centers.
In the reactions described hereinafter, it may be
necessary to protect reactive functional groups, for
example hydroxy, amino, imino, thio or carboxy groups,
where these are desired in the final product, to avoid
their unwanted participation in the reactions.
Conventional protecting groups may be used in
accordance with standard practice, for examples see
T.W. Greene and P. G. M. Wuts in Protective Groups in
Organic Chemistry, John Wiley and Sons, 1991 ; J. F.
W. McOmie in Protective Groups in Organic Chemistry,
Plenum Press, 1973. Some reactions may be carried out
in the presence of a base. There is no particular
restriction on the nature of the base to be used in
this reaction, and any base conventionally used in
reactions of this type may equally be used here,
provided that it has no adverse effect on other parts
of the molecule. Examples of suitablebases include:
sodium hydroxide, potassium carbonate, potassium
tertiobutylate, sodium tertioamylate, triethylamine,
potassium hexamethyldisilazide, alkali metal hydrides,
such as sodium hydride and potassium hydride;
alkyllithium compounds, such as methyllithium and
butyllithium; and alkali metal alkoxides, such as
sodium methoxide and sodium ethoxide. Usually,
reactions are carried out in a suitable solvent. A
variety of solvents may be used, provided that it has
no adverse effect on the reaction or on the reagents
involved. Examples of suitable solvents include:
hydrocarbons, which may be aromatic, aliphatic or
cycloaliphatic hydrocarbons, such as hexane,
cyclohexane, benzene, toluene and xylene; amides, such
as dimethylformamide; alcohols such as ethanol and
methanol and ethers, such as diethyl ether, dioxane
and tetrahydrofuran. The reactions can take place over
a wide range of temperatures. In general, we find it
convenient to carry out the reaction at a temperature
of from 0C to 1500C (more preferably from about room
temperature to 1000C). The time required for the
reaction may also vary widely, depending on many
factors, notably the reaction temperature and the
nature of the reagents. However, provided that the
reaction is effected under the preferred conditions
outlined above, a period of from 3 hours to 20 hours
will usually suffice. The compound thus prepared may
be recovered from the reaction mixture by conventional
means. For example, the compounds may be recovered by
distilling off the solvent from the reaction mixture
or, if necessary, after distilling off the solvent
from the reaction mixture, pouring the residue into
water followed by extraction with a water-immiscible
organic solvent and distilling off the solvent from
the extract. Additionally, the product can, if
desired, be further purified by various well-known
techniques, such as recrystallization, reprecipitation
or the various chromatography techniques, notably
column chromatography or preparative thin layer
chromatography. Compounds of formula (II) preferably
are prepared by reaction of a compound of formula
(III)wherein R1 and R2 have the meanings as indicated
in claim 1, with a compound of formula (IV)
X-CO-CH2-R3 (IV) wherein R3 has the meanings as
indicated in claim 1, and X denotes a hydroxy! group
or Cl, Br or I. Most preferably X denotes Cl or Br.
The 2-aminothiophene starting compound (III) is a
commercially available (chemos Gmbh, Fluorochem,
Acros, Interchim) or easily prepared by a person
skilled in the Art by a Gewald reaction described in
Journal Heterocycle Chemistry, vol. 36 , page 333,
1999. In the compounds of the formula IV, X is
preferably Cl, Br, I or a free or reactively modified
OH group, such as, for example, an activated ester, an
imidazolide or alkylsulfonyloxy having 1-6 carbon
atoms (preferably methylsulfonyloxy or
trifluoromethylsulfonyloxy) or arylsulfonyloxy having
6-10 carbon atoms (preferably phenyl- or
p-tolylsulfonyloxy). Reaction conditions: a) Reacting
compound of formula (III) with the compound of formula
(IV) wherein X is a hydroxyl group in presence of a
condensation agent in presence of a base such as
pyridine, triethylamine, diisopropylethylamine in an
aprotic solvent as tetrahydrofurane, acetonitrile at
20 to 800C preferably from 20 to 30 C. 



The coupling agent is a carbodiimine derivative
described in reference internet link
(http.7/chemicalland21 .com/lifescience/phar/HBTU.htm
with preferably HBTU: 2-(1 H-benzotriazol-1-yl)-1 ,1
,3,3-tetramethyluroniumhexafluorophosphate.b) An
alternative chemical pathway to prepare compound of
formula (II) is reaction of compound (III) with
compound (IV) wherein X is Cl, Br or I preferably Cl
or Br in an aprotic solvent as tetrahydrofurane,
dioxane at a temperature comprised between 20 to 150
degree preferably between 70 to 100 C. Process of the
synthesis of compound of formula (I) formula (II)
formula (I) Compound of the formula (I) is prepared
from compound of formula (II) by a cyclisation
reaction using a base as for exemple
hexamethyldisilylazane, a potassium- or sodium salt,
e.g. sodium- or potassium tertioamylate, sodium
ethylate with preferably use of hexamethyldisylazide
in an inert solvent, preferably in an aprotic solvent
as for exemple tetrahydrofurane, dioxane, toluene at
200C to 1500C preferably 60 to 120 0C for 30 minutes
to 24 hours preferently from 30 minutes to 1 hour.
Suitable inert solvents are, for example,
hydrocarbons, such as hexane, petroleum ether,
benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon
tetrachloride, chloroform or dichloromethane;
alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers, such as
diethyl ether, diisopropyl ether, tetrahydrofuran
(THF) or dioxane; glycol ethers, such as ethylene
glycol monomethyl or monoethyl ether, ethylene glycol
dimethyl ether (diglyme); ketones, such as acetone or
butanone; amides, such as acetamide, dimethylacetamide
or dimethylformamide (DMF); nitriles, such as
acetonitrile; sulfoxides, such as dimethyl sulfoxide
(DMSO); carbon disulfide; carboxylic acids, such as
formic acidor acetic acid; nitro compounds, such as
nitromethane or nitrobenzene; esters, such as ethyl
acetate, or mixtures of the said solvents.
Pharmaceutical salts and other forms The said
compounds according to the invention can be used in
their final non-salt form. On the other hand, the
present invention also encompasses the use of these
compounds in the form of their pharmaceutically
acceptable salts, which can be derived from various
organic and inorganic acids and bases by procedures
known in the art. Pharmaceutically acceptable salt
forms of the compounds of the formula I are for the
most part prepared by conventional methods. If the
compound of the formula I contains a carboxyl group,
one of its suitable salts can be formed by reacting
the compound with a suitable base to give the
corresponding baseaddition salt. Such bases are, for
example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide;
alkaline earth metal hydroxides, such as barium
hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium
propoxide; and various organic bases, such as
piperidine, diethanolamine and N-methylglutamine. The
aluminium salts of the compounds of the formula I are
likewise included. In the case of certain compounds of
the formula I , acid-addition salts can be formed by
treating these compounds with pharmaceutically
acceptable organic and inorganic acids, for example
hydrogen halides, such as hydrogen chloride, hydrogen
bromide or hydrogen iodide, other mineral acids and
corresponding salts thereof, such as sulfate, nitrate
or phosphate and the like, and alkyl- and
monoarylsulfonates, such as ethanesulfonate,
toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as
acetate, trifluoroacetate, tartrate, maleate,
succinate, citrate, benzoate, salicylate, ascorbate
and the like. Accordingly, pharmaceutically acceptable
acid-addition salts of the compounds of the formula I
include the following: acetate, adipate, alginate,
arginate, aspartate, benzoate, benzenesulfonate
(besylate), bisulfate, bisulfite, bromide, butyrate,
camphorate, camphorsulfonate, caprylate, chloride,
chlorobenzoate, citrate, cyclopentanepropionate,
digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecylsulfate, ethanesulfonate, fumarate, galacterate
(from mucic acid), galacturonate, glucoheptanoate,
gluconate,glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate,
hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethanesulfonate, iodide, isethionate,
isobutyrate, lactate, lactobionate, malate, maleate,
malonate, mandelate, metaphosphate, methanesulfonate,
methylbenzoate, monohydrogenphosphate,
2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
oleate, palmoate, pectinate, persulfate,
phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a
restriction. Furthermore, the base salts of the
compounds according to the invention include
aluminium, ammonium, calcium, copper, iron(lll),
iron(ll), lithium, magnesium, manganese(lll),
manganese(ll), potassium, sodium and zinc salts, but
this is not intended to represent a restriction. Of
the above-mentioned salts, preference is given to
ammonium; the alkali metal salts sodium and potassium,
and the alkaline earth metal salts calcium and
magnesium. Salts of the compounds of the formula I
which are derived from pharmaceutically acceptable
organic non-toxic bases include salts of primary,
secondary and tertiary amines, substituted amines,
also including naturally occurring substituted amines,
cyclic amines, and basic ion ex changer resins, for
example arginine, betaine, caffeine, chloroprocaine,
choline, N,N'-dibenzylethylenediamine (benzathine),
dicyclohexylamine, diethanolamine, diethylamine,
2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanolamine, ethylenediamine, N-ethylmorpholine,
N-ethylpiperidine, glucamine, glucosamine, histidine,
hydrabamine, isopropylamine, lidocaine, lysine,
meglumine, N-methyl-Dglucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine,
purines, theobromine, triethanolamine, triethylamine,
trimethylamine, tripropylamine and
tris(hydroxymethyl)methylarnine (tromethamine), but
this is not intended to represent a restriction.
Compounds of the present invention which contain basic
nitrogen-containing groups can be quatemised using
agents such as (Ci-C 4)alkyl halides, for example
methyl, ethyl, isopropyl and tert-butyl chloride,
bromide and iodide; di(Ci-C 4)alkyl sulfates, for
example dimethyl, diethyl and diamyl sulfate;
(Cio-Cis)alkyl halides, for example decyl, dodecyl,
lauryl, myristyl and stearyl chloride, bromide and 



iodide; and aryl(Ci-C 4)alkyl halides, for example
benzyl chloride and phenethylbromide. Both water- and
oil-soluble compounds according to the invention can
be prepared using such salts. The above-mentioned
pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate,
fumarate, gluconate, hemisuccinate, hippurate,
hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate,
sodium phosphate, stearate, sulfate, subsalicylate,
tartrate, thiomalate, tosylate and tromethamine, but
this is not intended to represent a restriction. The
acid-addition salts of basic compounds of the formula
I are prepared by bringing the free base form into
contact with a sufficient amount of the desired acid,
causing the formation of the salt in a conventional
manner. The free base can be regenerated by bringing
the salt form into contact with a base and isolating
the free base in a conventional manner. The free base
forms differ in a certain respect from the
corresponding salt forms thereof with respect to
certain physical properties, such as solubility in
polar solvents; for the purposes of the invention,
however, the salts otherwise correspond to the
respective free base forms thereof. As mentioned, the
pharmaceutically acceptable base-addition salts of the
compounds of the formula I are formed with metals or
amines, such as alkali metals and alkaline earth
metals or organic amines. Preferred metals are sodium,
potassium, magnesium and calcium. Preferred organic
amines are N N'- dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine,
ethylenediamine, N-methyl-D-glucamine and procaine.
The base-addition salts of acidic compounds according
to the invention are prepared by bringing the free
acid form into contact with a sufficient amount of the
desired base, causing the formation of the salt in a
conventional manner. The free acid can be regenerated
by bringing the salt form into contact with an acid
and isolating the free acid in a conventional manner.
The free acid forms differ in a certain respect from
the corresponding salt forms thereof with respect to
certain physical properties, such as solubility in
polar solvents; for the purposes of theinvention,
however, the salts otherwise correspond to the
respective free acid forms thereof. If a compound
according to the invention contains more than one
group which is capable of forming pharmaceutically
acceptable salts of this type, the invention also
encompasses multiple salts. Typical multiple salt
forms include, for example, bitartrate, diacetate,
difumarate, dimeglumine, diphosphate, disodium and
trihydrochloride, but this is not intended to
represent a restriction. With regard to that stated
above, it can be seen that the expression "pharmaceu
tically acceptable salt" in the present connection is
taken to mean an active ingredient which comprises a
compound of the formula I in the form of one of its
salts, in particular if this salt form imparts
improved pharmacokinetic properties on the active
ingredient compared with the free form of the active
ingredient or any other salt form of the active
ingredient used earlier. The pharmaceutically
acceptable salt form of the active ingredient can also
provide this active ingredient for the first time with
a desired pharmacokinetic property which it did not
have earlier and can even have a positive influence on
the pharmacodynamics of this active ingredient with
respect to its therapeutic efficacy in the body.
Compounds of the formula I according to the invention
may be chiral owing to their molecular structure and
may accordingly occur in various enantiomeric forms.
They can therefore exist in racemic or in optically
active form. Since the pharmaceutical activity of the
racemates or stereoisomers of the compounds according
to the invention may differ, it may be desirable to
use the enantiomers. In these cases, the end product
or even the intermediates can be separated into
enantiomeric compounds by chemical or physical
measures known to the person skilled in the art or
even employed as such in the synthesis. In the case of
racemic amines, diastereomers are formed from the
mixture by reaction with an optically active resolving
agent. Examples of suitable resolving agents are
optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid,
dibenzoyltartaric acid, mandelic acid, malic acid,
lactic acid,suitably N-protected amino acids (for
example N-benzoylproline or N-benzenesulfonylproline),
or the various optically active camphorsulfonic acids.
Also advantageous is chromatographic enantiomer
resolution with the aid of an optically active
resolving agent (for example
dinitrobenzoylphenylglycine, cellulose triacetate or
other derivatives of carbohydrates or chirally
derivatised methacrylate polymers immobilised on
silica gel). Suitable eluents for this purpose are
aqueous or alcoholic solvent mixtures, such as, for
example, hexane/isopropanol/ acetonitrile, for example
in the ratio 82:15:3. For chiral resolution of the
racemates following acids and amines can be used: As
examples, the following chiral acids can be used :
(+)-D-di-O-benzoyltartaric acid,
(-)-L-di-O-benzoyltartaric acid,
(-)-L-di-O,O'-p-toluyl-L- tartaric acid, (+)-D-di-
O.O'-p-toluyl-L-tartaric acid, (R)-(+)-malic acid,
(S)-(-)-malic acid, (+)-camphoric acid, (-)-camphoric
acid, R-(-)1,1'-binaphtalen-2,2'-diyl
hydrogenophosphonic, (+)- camphanic acid,
(-)-camphanic acid, (S)-(+)-2-phenylpropionic acid,
(R)-(+)-2- phenylpropionic acid, D-(-)-mandelic acid,
L-(+)-mandelic acid, D-tartaric acid, Ltartaric acid,
or any mixture of them. As examples, the following
chiral amines can be used: quinine, brucine, (S)-1-
(benzyloxymethyl)propylamine (III), (-)-ephedrine,
(4S,5R)-(+)-1 ,2,2,3,4- tetramethyl-5-phenyl-1
,3-oxazolidine, (R)-1-phenyl-2-p-tolylethylamine, (S)-
phenylglycinol, (-)-N-methylephedrine,
(+)-(2S,3R)-4-dimethylamino-3-methyl-1 ,2-
diphenyl-2-butanol, (S)-phenylglycinol,
(S)-a-methylbenzylamine or any mixture of them. The
invention furthermore relates to the use of the
compounds and/or physiologically acceptable salts
thereof for the preparation of a medicament
(pharmaceutical composition), in particular by
non-chemical methods. They can be converted into a
suitable dosage form here together with at least one
solid, liquid and/or semi-liquid excipient or adjuvant
and, if desired, in combination with one or more
further active ingredients. The invention furthermore
relates to medicaments comprising at least one 



compound according to the invention and/or
pharmaceutically usable derivatives,solvates and
stereoisomers thereof, including mixtures thereof in
all ratios, and optionally excipients and/or
adjuvants. Pharmaceutical formulations can be
administered in the form of dosage units which
comprise a predetermined amount of active ingredient
per dosage unit. Such a unit can comprise, for
example, 0.5 mg to 1 g, preferably 1 mg to 700 mg,
particularly preferably 5 mg to 100 mg, of a compound
according to the invention, depending on the disease
condition treated, the method of administration and
the age, weight and condition of the patient, or
pharmaceutical formulations can be administered in the
form of dosage units which comprise a predetermined
amount of active ingredient per dosage unit. Preferred
dosage unit formulations are those which comprise a
daily dose or part-dose, as indicated above, or a
corresponding fraction thereof of an active
ingredient. Furthermore, pharmaceutical formulations
of this type can be prepared using a process which is
generally known in the pharmaceutical art.
Pharmaceutical formulations can be adapted for
administration via any desired suitable method, for
example by oral (including buccal or sublingual),
rectal, nasal, topical (including buccal, sublingual
or transdermal), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous or
intradermal) methods. Such formulations can be
prepared using all processes known in the
pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or
adjuvant(s). Pharmaceutical formulations adapted for
oral administration can be administered as separate
units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in
aqueous or non-aqueous liquids; edible foams or foam
foods; or oil-in-water liquid emulsions or
water-in-oil liquid emulsions. Thus, for example, in
the case of oral administration in the form of a
tablet or capsule, the active-ingredient component can
be combined with an oral, non-toxic and
pharmaceutically acceptable inert excipient, such as,
for example, ethanol, glycerol, water and the like.
Powders are prepared by comminuting the compoundto a
suitable fine size and mixing it with a pharmaceutical
excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example,
starch or mannitol. A flavour, preservative,
dispersant and dye may likewise be present. Capsules
are produced by preparing a powder mixture as
described above and filling shaped gelatine shells
therewith. Glidants and lubricants, such as, for
example, highly disperse silicic acid, talc, magnesium
stearate, calcium stearate or polyethylene glycol in
solid form, can be added to the powder mixture before
the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or
sodium carbonate, may likewise be added in order to
improve the availability of the medicament after the
capsule has been taken. In addition, if desired or
necessary, suitable binders, lubricants and
disintegrants as well as dyes can likewise be
incorporated into the mixture. Suitable binders
include starch, gelatine, natural sugars, such as, for
example, glucose or betalactose, sweeteners made from
maize, natural and synthetic rubber, such as, for
example, acacia, tragacanth or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes,
and the like. The lubricants used in these dosage
forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride and the like. The disintegrants
include, without being restricted thereto, starch,
methylcellulose, agar, bentonite, xanthan gum and the
like. The tablets are formulated by, for example,
preparing a powder mixture, granulating or
dry-pressing the mixture, adding a lubricant and a
disintegrant and pressing the entire mixture to give
tablets. A powder mixture is prepared by mixing the
compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally
with a binder, such as, for example,
carboxymethylcellulose, an alginate, gelatine or
polyvinylpyrrolidone, a dissolution retardant, such
as, for example, paraffin, an absorption accelerator,
such as, for example, a quaternary salt, and/or an
absorbent, such as, for example, bentonite, kaolin or
dicalcium phosphate. The powder mixture can be
granulated by wetting it with a binder, such as, for
example, syrup, starch paste, acadia mucilage or
solutions of cellulose or polymer materials and
pressing it through a sieve. As analternative to
granulation, the powder mixture can be run through a
tableting machine, giving lumps of non-uniform shape
which are broken up to form granules. The granules can
be lubricated by addition of stearic acid, a stearate
salt, talc or mineral oil in order to prevent sticking
to the tablet casting moulds. The lubricated mixture
is then pressed to give tablets. The compounds
according to the invention can also be combined with a
free-flowing inert excipient and then pressed directly
to give tablets without carrying out the granulation
or dry-pressing steps. A transparent or opaque
protective layer consisting of a shellac sealing
layer, a layer of sugar or polymer material and a
gloss layer of wax may be present. Dyes can be added
to these coatings in order to be able to differentiate
between different dosage units. Oral liquids, such as,
for example, solution, syrups and elixirs, can be
prepared in the form of dosage units so that a given
quantity comprises a prespecified amount of the
compounds. Syrups can be prepared by dissolving the
compound in an aqueous solution with a suitable
flavour, while elixirs are prepared using a non toxic
alcoholic vehicle. Suspensions can be formulated by
dispersion of the compound in a non-toxic vehicle.
Solubilisers and emulsifiers, such as, for example,
ethoxylated isostearyl alcohols and polyoxyethylene
sorbitol ethers, preservatives, flavour additives,
such as, for example, peppermint oil or natural
sweeteners or saccharin, or other artificial
sweeteners and the like, can likewise be added. The
dosage unit formulations for oral administration can,
if desired, be encapsulated in microcapsules. The
formulation can also be prepared in such a way that
the release is extended or retarded, such as, for
example, by coating or embedding of particulate
material in polymers, wax and the like. The compounds
according to the invention and salts, solvates and
physiologically functional derivatives thereof can
also be administered in the form of liposome 



delivery systems, such as, for example, small
unilamellar vesicles, large unilamellar vesicles and
multilamellar vesicles. Liposomes can be formed
fromvarious phospholipids, such as, for example,
cholesterol, stearylamine or phosphatidylcholines. The
compounds according to the invention and the salts,
solvates and physiologically functional derivatives
thereof can also be delivered using monoclonal
antibodies as individual carriers to which the
compound molecules are coupled. The compounds can also
be coupled to soluble polymers as targeted medicament
carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidophenol,
polyhydroxyethylaspartamidophenol or polyethylene
oxide polylysine, substituted by palmitoyl radicals.
The compounds may furthermore be coupled to a class of
biodegradable polymers which are suitable for
achieving controlled release of a medicament, for
example polylactic acid, poly-epsilon-caprolactone,
polyhydroxybutyric acid, polyorthoesters, polyacetals,
polydihydroxypyrans, polycyanoacrylates and
crosslinked or amphipathic block copolymers of
hydrogels. Pharmaceutical formulations adapted for
transdermal administration can be administered as
independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the
active ingredient can be delivered from the plaster by
iontophoresis, as described in general terms in
Pharmaceutical Research, 3(6), 318 (1986).
Pharmaceutical compounds adapted for topical
administration can be formulated as ointments, creams,
suspensions, lotions, powders, solutions, pastes,
gels, sprays, aerosols or oils. For the treatment of
the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as
topical ointment or cream. In the case of formulation
to give an ointment, the active ingredient can be
employed either with a paraffinic or a water-miscible
cream base. Alternatively, the active ingredient can
be formulated to give a cream with an oil-in-water
cream base or a water-in-oil base.Pharmaceutical
formulations adapted for topical application to the
eye include eye drops, in which the active ingredient
is dissolved or suspended in a suitable carrier, in
particular an aqueous solvent. Pharmaceutical
formulations adapted for topical application in the
mouth encompass lozenges, pastilles and mouthwashes.
Pharmaceutical formulations adapted for rectal
administration can be administered in the form of
suppositories or enemas. Pharmaceutical formulations
adapted for nasal administration in which the carrier
substance is a solid comprise a coarse powder having a
particle size, for example, in the range 20-500
microns, which is administered in the manner in which
snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held
close to the nose. Suitable formulations for
administration as nasal spray or nose drops with a
liquid as carrier substance encompass activeingredient
solutions in water or oil. Pharmaceutical formulations
adapted for administration by inhalation encompass
finely particulate dusts or mists, which can be
generated by various types of pressurised dispensers
with aerosols, nebulisers or insufflators.
Pharmaceutical formulations adapted for vaginal
administration can be ad ministered as pessaries,
tampons, creams, gels, pastes, foams or spray
formulations. Pharmaceutical formulations adapted for
parenteral administration include aqueous and
non-aqueous sterile injection solutions comprising
antioxidants, buffers, bacteriostatics and solutes, by
means of which the formulation is rendered isotonic
with the blood of the recipient to be treated; and
aqueous and non aqueous sterile suspensions, which may
comprise suspension media and thickeners. The
formulations can be administered in single-dose or
multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried(lyophilised) state,
so that only the addition of the sterile carrier
liquid, for example water for injection purposes,
immediately before use is necessary. Injection
solutions and suspensions prepared in accordance with
the recipe can be prepared from sterile powders,
granules and tablets. It goes without saying that, in
addition to the above particularly mentioned
constituents, the formulations may also comprise other
agents usual in the art with respect to the particular
type of formulation; thus, for example, formulations
which are suitable for oral administration may
comprise flavours. A therapeutically effective amount
of a compound of the present invention depends on a
number of factors, including, for example, the age and
weight of the human or animal, the precise disease
condition which requires treatment, and its severity,
the nature of the formulation and the method of
administration, and is ultimately determined by the
treating doctor or vet. However, an effective amount
of a compound according to the invention is generally
in the range from 0.1 to 100 mg/kg of body weight of
the recipient (mammal) per day and particularly
typically in the range from 1 to 10 mg/kg of body
weight per day. Thus, the actual amount per day for an
adult mammal weighing 70 kg is usually between 70 and
700 mg, where this amount can be administered as an
individual dose per day or usually in a series of
part-doses (such as, for example, two, three, four,
five or six) per day, so that the total daily dose is
the same. An effective amount of a salt or solvate or
of a physiologically functional derivative thereof can
be determined as the fraction of the effective amount
of the compound according to the invention per se. It
can be assumed that similar doses are suitable for the
treatment of other conditions mentioned above.
EXAMPLES Representative scheme of the cyclisation
process is shown in the scheme 1Schemel KHMDS
tetrahydrofurane -HBTU :
2-(1H-Benzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate - KHMDS : potassium
hexamethyldisilylazide - DIEA : diethylisopropylamine 



The following examples illustrate the invention
without, however, limiting it. The starting materials
used are known products or products prepared according
to known procedures. The percentages are expressed on
a weight basis, unless otherwise mentioned. The
compounds were characterised especially via the
following analytical techniques. The NMR spectra were
acquired using a Bruker Avance DPX 300 MHz NMR
spectrometer. The masses were determined by HPLC
coupled to an Agilent Series 1100 mass detector. The
melting points (m.p.) were measured on a Stuart
Scientific block. Example 1:
4-hydroxy-3-phenyl-5-(pypdin-3-yl)-6,7-dihydro-thieno[
2,3-b]pyridin-6-one Step 1: 3-pyridy)acetic acid
(0.842 g, 4.85 mmol) in acetonitrile (30 ml_) was
cooled at 00C. HBTU (2.169g) and diisopropylethylamine
(2.64 g) was added. After 20 minutes of stirring, a
solution of 2-amino-3-ethoxycarbonyl-4-
phenylthiophene ( 1 g, 4.04 mmol) in acetonitrile was
added dropwise. After 15h ofstirring at room
temperature, the solvent was removed under reduced
pressure and the remaining was taken up into
dichloromethane. This organic solution was washed with
sodium bicarbonate solution, water then dried over
sodium sulphate. Organic solvent was removed under
reduced pressure and the crude purified on silica
(Heptane/ethyl acetate 4/6). A yellow oil (407 mg) was
recovered. 1HNMR (dmso-d6, 300MHz): 11.45 (br. s, 1H),
8.64-8.59 (m, 2H), 7.87-7.84 (m, 1H), 7.44-7.39 (m,
1H), 7.31-7.24 (m, 5H), 6.60 (s, 1H), 4.03 (q, 2H),
3.88 (s, 2H), 0.89 (t, 3H) Step 2: To the previous
compound (197 mg) in tetrahydrofurane (2 ml_) was
added dropwise a solution of sodium
hexamethyldisilylazide (3.58 mL, 4eq) in
tetrahydrofurane. The solution was heated at 800C
during 15 hours then cooled to room temperature and
acetic acid was added until acid pH. All the solvents
were removed under reduced pressure and water added.
The precipitated white solid (120 mg) was filtered;
MS: 321 (M+1); 1H NMR (DMSO-d6, 300MHz): 8.49 (bs,
1H), 8.48-8.40 (m, 1H), 7.77-7.70 (m, 1H), 7.48-7.42
(m, 2H), 7.41-7.26 (m, 4H), 7.00 (m, 1H). Example 2:
4-hydroxy-5-(2-hydroxyphenyl)-3-phenyl-2-methyl-6,7-di
hydro-thieno[2,3- b]pyridin-6-one Step 1: To a
solution of propiophenone (30 mL, 0.226 mol) in
ethanol (670 mL) was added dropwise ethyl cyanoacetate
(24 mL). After 20 minutes at 600C, morpholine (68.9
mL) was added and 5 minutes later sulphur (14.5 g).
Heating was carried on during 72 hours then the
solvents removed under reduced pressure. The crude was
taken up with dichloromethane, filtered through a pad
of silica and the solvent removed under reduced
pressure. The crude was purified over silica (heptane/
ethyl acetate 9/1) and a yellow solid was recovered
(18.4g); 1H NMR (CDCI3, 300 MHz): d (ppm): 7.34-7.27
(m, 3H), 7.12-7.15 (m, 2H), 3.91 (q, 2H), 2.02 (S,
3H), 0.78 (t, 3H) Step 2: To the previous compound
(800 mg) in dioxane (5 ml) was added dropwise a
solution of 2-methoxyphenylacetyl chloride (678 mg) in
dioxane (5 mL). The solution was heated to reflux
during 15 hours then the solvent was removed under
reduced pressure. The crude was taken up into ethyl
acetate and thissolution was washed with a sodium
bicarbonate aqueous solution then water. The organic
solution was dried over sodium sulfate and the solvent
removed under reduced pressure. A yellow oil was
recovered ( 1 .42 g); 1H NMR (CDCI3, 300 MHz): d
(ppm): 11.24 (br. s, 1H), 7.32-7.26 (m, 5H), 7.12-
7.08 (m, 2H), 6.99-6.91 (m, 2H), 3.89 (s, 3H), 3.88
(q, 2H) 3.82 (s, 2H) 2.10 (s, 3H), 0.74 (t, 3H) Step
3: The previous compound ( 1 .4 g, 3.42 mmol) in
tetrahydrofurane (20 mL) was added dropwise to a
solution of potassium hexamethyldisilylazide (27.4 mL
of 0.5M in toluene). After 2 hours, the reaction was
quenched with acetic acid and the solvents removed
under reduced pressure. The crude solid was taken up
into water and filtered. A pink solid was recovered
(1.86 g); MS: 364.0 (M+1 ); 1H NMR (DMSO-d , 300 MHz):
d (ppm): 8.83 (br. s, 1H), 7.38-7.24 (m, 6H), 7.04-
7.02 (m, 1H), 6.96-6.87 (m, 2H), 3.65 (s, 3H), 2.19
(s, 3H). Step 4 : The previous solid (366 mg) in
anhydrous dichloromethane (30 mL) was cooled to 0cC.
Boron tribromide (4 ml, 1M solution in
dichloromethane) was added. After 3 hours of stirring
at room temperature, the solution was taken up into a
water/ice/triethylamine (few drops) mixture and
stirred 1 hour. The organic phase was recovered, dried
and concentrated under reduced pressure. The crude was
purified over silica (dichloromethane/methanol 98/2).
An off-white solid was recovered (60 mg); MS: 350.2
(M+1); 1HNMR (DMSO-de, 300 MHz): 9.06 (bs, 1H),
7.38-7.25 (m, 5H), 7.12-6.99 (m, 2H), 6.80-6.71 (m,
2H), 2.19 (s, 3H). Example 3:
2-chloro-4-hydroxy-3-(3-methoxyphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3- b]pyridin-6-one Step 1: Ethyl
cyanoacetate (10.6 mL) was added dropwise to a
solution of 3'- methoxyacetophenone (13.7 mL, 0.1 mol)
in ethanol (335 mL). After 20 minutes at 600C,
morpholine (30.5 mL) was added and 5 minutes later
sulphur (6.4 g). Heating was carried on during 72
hours then filtered through a pad of silica and the
solvent removed under reduced pressure. The crude was
purified over silica (heptane/ ethyl actate 9/1 ). A
yellow solid was recovered (3.5 g);H NMR (CDCI3, 300
MHz): d (ppm): 7.26-7.20 (m, 1H), 6.88-6.80 (m, 3H),
6.07 (br. s, 1H), 4.04 (q, 2H), 3.81 (s, 3H), 0.95 (t,
3H). Step 2: To a solution of the previous compound (
1.5g, 5.40 mmol), dioxane (9.3 mL) and pyridine (523
mL) was added dropwise phenylacetyl chloride (858
ml_). The reaction mixture was heated to 1050C during
1 hour then the solvent was evaporated. The crude was
taken up into dichloromethane. The organic phase was
washed twice by sodium bicarbonate aqueous solution
then dried over sodium sulfate. After removal of the
solvent by evaporation, the resulting oil was
dissolved in ethyl acetate and poured into heptane.
The solid formed (1 .44 g) was 



filtered and washed with heptane; 1H NMR (CDCI3, 300
MHz): d (ppm): 11.22 (br. s , 1H), 7.44-7.28 (m, 5H),
7.22 (dd,1 H), 6.88-6.76 (m, 3H), 6.59 (s, 1H), 4.01
(q, 2H), 3.84 (s, 2H), 3.80 (s, 3H), 0.90 (t, 3H).
Step 3: A solution of the previous compound ( 1 .44 g,
3.64 mmol), Nchlorosuccinimide (583 mg) and
1,2-dichloroethane (25 mL) was heated at 400C for 1
hour. The reaction mixture was taken up into
dichloromethane and washed twice with water then dried
over sodium sulfate and the solvent was evaporated.
The crude was used without any further purification;
1H NMR (CDCI3, 300 MHz): d (ppm): 11.24 (br. s , 1H),
7.44-7.30 (m, 5H), 7.24 (dd, 1H), 6.90-6.86 (m, 1H),
6.77-6.69 (m, 2H), 3.90 (q, 2H), 3.82 (s, 2H), 3.78
(s, 3H), 0.78 (t, 3H). Step 4: A solution of previous
solid (3.64 mmol) in tetrahydrofurane (16 mL) was
added to potassium hexamethyldisilylazide (29 mL, 0.5M
in toluene) and the reaction mixture was heated to 45C
for 1 hour. The reaction was quenched with acetic acid
and the solvents removed under reduced pressure. The
crude was purified over silica (pentane/ethyl acetate
(4/1) to get a pure solid (550 mg); MS : 384 (M+1 ) ;
1H NMR (DMSO-de, 300 MHz): 11.60 (bs, 1H), 9.46 (bs,
1H), 7.41-720 (m, 6H), 6.97-6.89 (m, 3H), 3.75 (s,
3H). Example 4: 2-cyano-3,5-diphenyl-
4-hydroxy-6,7-dihydro-thieno[2,3-b]pyridin-6-oneStep
1: A solution of benzonitrile (1Og, 97 mmol) and
acetonitrile (10.2 ml_, 195mmol) was treated with
potassium tert-butoxide (2Og) portionwise. The
resulting thick suspension was stirred at room
temperature overnight. Diethylether and sodium
bicarbonate aqueous solution were added. Aqueous
solution was extracted with diethylether and whole
organic phases combinated. The organic solution was
washed with brine, dried over sodium sulfate and the
solvents removed under reduced pressure. The resulting
oil was taken up into ethyl acetate and poured onto
heptane. The yellow solid formed (8g) was filtered and
washed with heptane; 1H NMR (CDCI3, 300 MHz): d (ppm):
7.51-7.38 (m, 5H), 4.91 (bs, 2H), 4.24 (s, 1H). Step
2: Ethyl cyanoacetate (3.4 mL) was added dropwise to a
solution of previous compound (4.62 g, 32 mmol) in
ethanol (95 mL). After 20 minutes at 600C, piperidine
(635 ml_) was added and 5 minutes later sulphur (1 .13
g). Heating was carried on during 72 hours then
filtered through a pad of silica and the solvent
removed under reduced pressure. The crude was purified
over silica (pentane/ ethyl actate 9/1 ) . A yellow
solid was recovered (1 g). Step 3: To a solution of
the previous compound (1 g, 3.67 mmol), dioxane (5 mL)
and pyridine (200 mL) was added dropwise a solution of
phenylacetyl chloride (583 mL in 5 mL of dioxane). The
reaction mixture was heated to 1050C overnight then
the solvent was evaporated. The crude was taken up by
dichloromethane. The organic phase was washed twice by
sodium bicarbonate aqueous solution then dried over
sodium sulfate. A yellow solid ( 1 .45 g) was
recovered after removal of the solvent by evaporation;
1H NMR (CDCI3, 300 MHz): d (ppm): 11.46 (bs, 1H)1
7.45-7.34 (m, 8H), 7.26-7.23 (m, 2H), 3.96 (q, 2H),
3.89 (s, 2H), 0.82 (t, 3H). Step 4 : Potassium
hexamethyldisilylazide ( 15 mL, 0.5M in toluene) was
added dropwise to a solution of previous solid (600
mg, 1.54 mmol) in tetrahydrofurane (60 mL) at 00C.
After 1 hour, the reaction was quenched with methanol
and the solvents removed under reduced pressure. The
crude was taken up into a minimum methanol and
hydrochloride solution (4M) was added until acidic pH.
A beige solid (260 mg) was recovered; MS: 345.1 (M+1);
1H NMR (DMSO-de, 300 MHz): 10.00 (bs, 1H), 7.56-7.21
(m, 10H).Example 5:
2-chloro-3-(2,6-diflurophenyl)-4-hydroxy-5-phenyl-6,7-
dihydro-thieno[2,3- b]pyridin-6-one Step 1: Ethyl
cyanoacetate (6.8 m!_) was added dropwise to a
solution of 2',6'- difluoroacetophenone (10 g , 64
mmol) in ethanol (250 ml_). After 20 minutes at 6O0C,
morpholine (19.6 mL) was added and 5 minutes later
sulphur (4.1 g). Heating was carried on during 72
hours then filtered through a pad of silica and the
solvent removed under reduced pressure. The crude was
purified over silica (pentane / ethyl acetate 95/5).
An oily compound (13.5 g) containing ethylcyanoactate
was recovered; MS: 284.0 (M+1) Step 2: To a solution
of the previous compound (1 1.6 g, 20.4 mmol based on
a 50% purity), dioxane (30 mL) and pyridine (1.1 1 mL)
was added dropwise a solution of phenylacetyl chloride
(3.24 mL in 25 mL of dioxane). After one hour, the
solvent was evaporated under reduced pressure. The
crude was taken up into dichloromethane. The organic
phase was washed twice by sodium bicarbonate aqueous
solution then dried over sodium sulfate and the
solvent was evaporated. The crude was purified over
silica (pentane/ethylacetate 98/2) to provide the
desired compound (1g); MS: 402.1 (M+1); 1H NMR (CDCI3,
300 MHz): d (ppm): 11.20 (br. s, 1H), 7.42-7.23 (m,
6H), 6.91- 6.83 (m, 2H), 6.73 (s, 1H), 4.99 (q, 2H),
3.84 (s, 2H), 0.86 (t, 3H). Step 3: A solution of the
previous compound (429 mg, 1 mmol), Nchlorosuccinimide
(190 mg) and 1,2-dichloroethane (10 mL) was heated at
reflux overnight. The reaction mixture was taken up
into dichloromethane and washed twice with water then
dried over sodium sulfate and the solvent was
evaporated. The crude oil (410 mg) was used without
any further purification; MS: 436.0 (M+1 ); 1H NMR
(CDCI3, 300 MHz): d (ppm): 11.27 (br. s), 7.41-7.29
(m, 6H), 6.95-6.89 (m, 2H), 3.96 (q, 2H), 3.84 (s,
2H), 0.83 (t, 3H). Step 4: Potassium
hexamethyldisilylazide (10 mL, 0.5M in toluene) was
added dropwise to a solution of previous solid (410
mg, 0.94 mmol) in tetrahydrofurane (50 mL) at 00C.
After 3 hours at room temperature, the reaction was
quenched with methanol and the solvents removed under
reduced pressure. The crude was taken up into a
minimum methanol and hydrochloride solution (4M) was
addeduntil acidic pH. The precipitated solid was taken
up into a minimum of ethyl acetate 



and poured onto heptane. The precipitated solid (106
mg) was filtered and washed with heptane.A beige solid
(260 mg) was recovered; MS: 389.7 (M+1); 1H NMR
(DMSO-d , 300 MHz): 9.76 (bs, 1H), 7.56-7.12 (m, 8H).
Example 6:
4-hydroxy-3-(2-hydroxy-4-methylphenyl)-5-phenyl-6,7-di
hydro-thieno[2,3- b]pyridin-6-one Step 1: A solution
of 2'-hydroxy-4'-methylacetophenone (10 g, 66.7 mmol),
potassium hydroxide (5 g), dimethylsulfate (7.6 mL) in
acetone (175 ml_) was stirred overnight. Triethylamine
was added to destroy excess of dimethylsulfate and the
reaction mixture was filtered. The solvent was
evaporated under reduced pressure. The solid obtained
was recrystallised using pentane. White crystals (9 g)
were recovered; MS: 165.1 (M+1); 1H NMR (CDCI3, 300
MHz): d (ppm): 7.68 (d, 1H), 6.80 (d, 1H), 6.77 (s,
1H), 3.90 (s, 3H) 2.59 (s, 3H), 2.38 (s, 3H). Step 2:
Ethyl cyanoacetate (2.93 mL) was added dropwise to a
solution of previous compound (4.5 g, 27.4 mmol) in
ethanol (100 mL). After 20 minutes at 60C, morpholine
(8.35 mL) was added and 5 minutes later sulphur ( 1.76
g). Heating was carried on during 72 hours then
filtered through a pad of silica and the solvent
removed under reduced pressure. The crude was purified
over silica (pentane/ ethyl actate 95/5). A yellow
solid (3.55g) was recovered; MS: 292.1 (M+1 ) ; 1H NMR
(CDCI3, 300 MHz): d (ppm): 7.07 (d, 1H), 6.75 (d, 1H),
6.66 (s, 1H), 6.06 (s, 1H), 4.00 (q, 2H), 3.72 (s,
3H), 2.38 (s, 3H), 0.91 (t, 3H). Step 3: To a solution
of the previous compound (2 g, 6.87 mmol), dioxane (20
mL) and pyridine (671 mL) was added dropwise
phenylacetyl chloride (995 mL). After 2 hours, the
reaction mixture was taken up into ethyl acetate and
washed with water and brine. The organic solution was
dried over sodium sulfate then the solvent was removed
under reduced pressure.The crude oil was crystallised
in a mixture of ethyl acetate/ pentane. A yellow solid
(2.3 g) was recovered; MS: 410 (M+1 );1H NMR (CDCI3,
300 MHz): d (ppm): 11.04 (bs, 1H), 7.45-7.25 (m, 5H),
7.04 (d, 1H), 6.74 (d, 1H), 6.65 (s, 1H), 6.55 (s,
1H)1 3.95 (q, 2H), 3.82 (s, 2H), 3.67 (s, 3H), 2.37
(s, 3H) 1 0.86 (t, 3H). Step 4: Potassium
hexamethyldisilylazide (17.6 mL, 0.5M in toluene) was
added dropwise to a solution of previous solid (900
mg, 2.2 mmol) in tetrahydrofurane (40 mL) at 00C.
After 2 hours at room temperature, the reaction was
quenched with acetic acid and the solvents removed
under reduced pressure. The crude was taken up into
water. The precipitated solid (650 mg) was filtered
and washed with diethylether; MS: 364.1 (M+1); 1H NMR
(DMSO-de, 300 MHz): 9.03 (bs, 1H), 7.40-7.1 5 (m, 5H)
7.08 (d, 1H), 6.84 (s, 1H), 6.81 (s, 1H) 6.72 (d, 1H)1
3.68 (s, 3H), 2.31 (s, 3H). Step 5: To a suspension of
previous compound (250 mg, 0.69mmol) in
dichloromethane was added boron tribromide (2.75 mL,
1M in dichloromethane) at 00C. After 30 minutes at 00C
and 45 minutes at room temperature, the reaction
mixture was poured onto ice. The white solid
precipitated (135 mg) was filtered and washed with
diethylether; MS: 350.1 (M+1 ) ; 1H NMR (DMSO-d 6, 300
MHz): 9.25 (bs, 1H), 7.34-7.22 (m, 5H) 7.03 (d, 1H),
6.84 (s, 1H), 6.64 (S 1H)16.60 (d, 1H) 3.68 (s, 3H),
2.22 (s, 3H). The following compounds in Table I can
be obtained analogously. Table I :BENZOFURANE,
BENZOTHIOPHENE, BENZOTHIAZOL DERIVATIVES AS FXR
MODULATORS FIELD OF THE INVENTION The present
invention is related to chemical compositions,
processes for the preparation thereof and uses of the
composition. Particularly, the present invention
relates to compositions of compounds of formula (I):
(I) and their use for modulating the activity of FXR
receptors and for the treatment, prevention, or
amelioration of one or more symptoms of disease or
disorder related to the activity of the receptors,
including, but not limited to hyper cholesterolemia,
hyperlipoproteinemia, hypertriglyceridemia,
dyslipidemia, lipodystrophy, cholestasis/fibrosis,
cholesterol gallstone disease, gastrointestinal
disease or condition, hyperglycemia, diabetes
mellitus, type 2 diabetes, insulin resistance,
metabolic inflexibility, nephropathy, liver diseases,
atherosclerosis, cancer, inflammatory disorders,
obesity, osteoporosis, skin aging, hair growth
regulation and pigmentation disorders, Parkinson's
disease and/or Alzheimer's disease. BACKGROUND OF THE
INVENTION Farnesoid X receptor (FXRa, NR1 H4) is a
member of the nuclear hormone receptor superfamily of
ligand-activated transcription factors and was cloned
in 1995 (Forman B.M. et al., Cell, 1995, 8 1, 687-693;
Seol W. et al., MoI. Endocrinol., 1995, 9, 72-85).FXR
is highly expressed in the liver, intestine, kidney,
adrenal glands, white adipose tissue and is induced
during adipocyte differentiation in vitro (Cariou B.
et al., J. Biol. Chem., 2006, 16, 11039-1 1049). FXR
contains a conserved DNA-binding domain (DBD) and a
C-terminal ligand binding domain (LBD). The farnesoid
X receptor-RXR heterodimer binds with highest affinity
to an inverted repeat-1 (IR-1 ) response element, in
which consensus receptor-binding hexamers are
separated by one nucleotide. The farnesoid X receptor
is part of an interrelated process, in that the
receptor is activated by bile acids (the end product
of cholesterol metabolism) (see, e.g., Makishima M. et
al., Science, 1999, 284, 1362-1365; Parks D.J. et al.,
Science, 1999, 284, 1365-1368; Wang H. et al., MoI.
Cell., 1999, 3, 543-553), which serve to inhibit
cholesterol catabolism. See also, Urizar N.L. et al.,
J. Biol. Chem., 2000, 275, 39313-39317. The single
FXRa gene in humans and mice encodes 4 FXRs isoforms
(FXRa.1 , FXRa2, FXRa3 and FXRa4). They differ by
their N-terminus and by the insertion/deletion of four
amino acids in the hinge region. Many target genes are
regulated in an isoform-independent manner. The second
FXR gene FXRb (NR1H5) has been identified in rodents,
dogs 



and chicken but is a pseudogene in primates and in
human (Otte K. et al., MoI. Cell. Biol., 2003, 23,
864-872). FXRb is a lanosterol sensor and its
physiological function remains unclear. FXR regulates
diverse physiological processes. This nuclear receptor
is the intracellular bile acid "sensor" and its major
physiological role is to protect liver cells from the
deleterious effect of Bile Acids (BA) overload.
Intestine is the tissue expressing the first FXR
target gene identified. Indeed IBAB-P is expressed in
enterocytes and binds bile acids, thus limiting the
free concentration of BA intracellular^ and
consequently their toxicity (Makishima M et al..,
Science, 1999, 284, 1362-1365). FXR is highly
expressed in the liver and regulates key genes
involved in BA synthesis, metabolism and transport
including CYP7A1 , UGT2B4, BSEP, MDR3, MRP2, ASBT,
NTCP, OSTa and OSTb in humans. One effect of FXR
activation is downregulation of CYP7A1 and thus bile
acid synthesis; this is accomplished through induction
of SHP (short heterodimer partner) which then
represses CYP7A1 transcription (Claudel T. et al.,
Arterioscler. Thromb. Vase. Biol., 2005, 25, 2020-2031
) .Altered expression or malfunction of these genes
has been described in patients with cholestatic liver
diseases. A protective role of FXR modulators during
cholestasis has been postulated by several studies in
various cholestatic animal models (Liu Y. et al., J.
Clin. Invest., 2003, 112, 1678-1687). 6-ECDCA was
found to fully reverse the impairment of bile flow and
to protect the hepatocytes against liver cell injury
caused by the cytotoxic lithocholic acid (Pelliciari
R. et al., J. Med. Chem., 2003, 45, 3569-3572). The
process of enterohepatic circulation of bile acids is
also a major regulator of serum cholesterol
homeostasis. After biosynthesis from cholesterol in
the liver, BA are secreted with bile into the lumen of
the small intestine to aid in the digestion and
absorption of fat and fat-soluble vitamins. The ratio
of different BA determines the hydrophilicity of the
bile acid pool and its ability to solubilize
cholesterol. FXR activation increases the
hydrophilicity of the pool, decreasing the intestinal
solubilization of cholesterol, effectively blocking
its absorption. Decrease absorption would be expected
to result in lowering of plasma cholesterol levels.
Indeed direct inhibitors of cholesterol absorption
such as ezetimibe decrease plasma cholesterol,
providing some evidence to support this hypothesis.
However ezetimibe has limited efficacy which appears
due to feedback up-regulation of cholesterol synthesis
in cells attempting to compensate for depletion of
cholesterol. Recent data have shown that FXR opposes
this effect in part by directly repressing the
expression of HMGCoA reductase via a pathway involving
SHP and LRH1 (Datta S et al., J. Biol. Chem, 2006, 281
, 807-812). In addition, Hubbert ML et al. (Hubbert M
et al., MoI Endocrinol, 2007, 2 1, 1359-1 369)
reported that FXR induces the expression of hepatic
lnsig-2, which represses lanosterol
14alpha-demethylase, and reduces HMG-CoA reductase
protein levels. Most patients with coronary artery
disease have high plasma levels of atherogenic LDL.
The HMGCoA reductase inhibitors (statins) are
effective at normalizing LDL-C levels but reduce the
risk for cardiovascular events such as stroke and
myocardial infarction by only about 30%. Additional
therapies targeting further lowering of atherogenic
LDL as well as other lipid risk factors such as high
plasma triglyceride levels and low HDL-C levels are
needed. Thus FXR constitutes a potential therapeutic
target that can be modulated to enhance the removal of
cholesterol from the body.Subsequent studies
demonstrated that FXR also regulates a set of genes
that control specific aspects of lipoprotein
metabolism. Sinai et al. originally proposed that FXR
controls plasma lipid levels (Sinai CJ et al., Cell,
2000, 102, 731-44). More recently, the FXR agonist
GW4064, when used to treat db/db diabetic mice,
significantly reduced plasma TG (Zhang Y. et al.,
Proc. Natl. Acad. ScL, 2006, 103, 1006-101 1). FXR
activation affects TG metabolism via several pathways.
Some mechanisms involved in the reduction of TG
include downregulation of the transcription factor
sterol regulatory element-binding protein 1c a
(Pineda-Torra I. et al., MoI. Endocrinol., 2005, 17,
259-272) , down-regulation of apoC-lll (Claudel T. et
al., Gastroenterology, 2003, 125, 544-555),
up-regulation of apoC-ll (Kast H.R. et al., MoI.
Endocrinol., 2001 , 15, 1720-1728) and up-regulation
of syndecan-1 and the VLDL receptor. Increasing fatty
acid oxidation represents another means for FXR
mediated reduction of plasma triglyceride levels by
upregulating pyruvate dehydrogenase kinase (PDK4)
(Savkur R.S. et al., Biochem Biophys. Res. Commun.,
2005, 329, 391-6). Furthermore, the studies of Edwards
P.A. et al. (J. Lipid Res, 2002, 1, 2-12) showed that
FXR alters the transcription of several genes involved
in fatty acid and triglyceride synthesis, as well as
lipoprotein metabolism. These genes include the
phospholipid transfer protein (PLTP), the syndecan-1
(SDC-1 ) and the very low density lipoprotein receptor
(VLDLR) (Urizar N.L. et al., J. Biol. Chem., 2000,
275, 3931 3-3931 7; Anisfeld A.M. et al., J. Biol.
Chem., 2003, 278, 20420-20428; Sirvent A. et al., FEBS
Lett., 2004, 566, 173-177). Recently new FXR modulator
compounds show the ability to reduce both plasma
trigylceride and cholesterol levels in normal and
hyperlipidemic animal models (see e.g., International
Patent Application Publication No. WO 2007/070796).
Thus compounds which modulate FXR activity may show
superior therapeutic efficacy on plasma cholesterol
and triglyceride lowering than current therapies. FXR
activation has also been described to downregulate
proinflammatory enzymes iNOS and COX-2, as well as
migration of vascular smooth muscle cell migration (Li
YTY et al., Arterioscler Thromb Vase Biol., 2007, 27,
2606-261 1) . This protective effect of FXR agonists
on atherosclerosis plaque stability may be of valuable
interest also in the treatment of inflammation in
diabetic nephropathy.Interesting results have been
obtained with BA sequestants in a randomized, double
blind crossover trial. The administration of
cholestyramine improved glycemic control in patients
with type 2 diabetes and dyslipidemia (Garg A et al.,
Ann Intern Med, 1994, 121 , 416-422). Several recent
studies have demonstrated that FXR plays a role in
glucose metabolism. Mice treated with GW4064 or cholic
acid or after infection with a FXR-VP16 fusion protein



adenovirus resulted in a significant decrease of
plasma glucose levels and improved insulin sensitivity
in three diabetic models (db/db, ob/ob and KK-A(y)
mice) (Cariou B. et al., J. Biol. Chem., 2006, 281 ,
11039-1 1049; Zhang Y. et al., Proc. Natl. Acad. ScL,
2006, 103, 1006-101 1; Ma K. et al., J. Clin. Invest.,
2006, 116, 1102-1 109). Consistent with these data,
Fxr mice show impaired glucose tolerance and insulin
resistance (Cariou B. et al., J. Biol. Chem., 2006,
16, 11039- 11049). FXR expression is also stimulated
by glucose and repressed by insulin in rat primary
hepatocytes (Duran-Sandoval D. et al., Diabetes, 2004,
53, 890-898). GW4064 treatment reduces phosphoenol
pyruvate carboxykinase (PEPCK) and
glucose-6-phosphatase (G6Pase) expression in diabetic
db/db mice but GW4064 induces PEPCK expression and
increases glucose output in primary hepatocytes in
vitro (Stayrook K.R. et al., Endocrinology, 2005, 146,
984-991). In the case of diabetes of the type 2
elevated blood glucose per se is associated with
increased and premature mortality due to an increased
risk for microvascular and macrovascular diseases,
including retinopathy (the impairment or loss of
vision due to blood vessel damage in the eyes);
neuropathy (nerve damage and foot problems due to
blood vessel damage to the nervous system); and
nephropathy (kidney disease due to blood vessel damage
in the kidneys), hypertension, cerebrovascular disease
and coronary heart disease. Therefore, control of
glucose homeostasis is an important approach for the
treatment of diabetes. Thus, FXR modulators have been
disclosed as useful for the treatment, prevention, or
amelioration of one or more of the symptoms of insulin
insensitivity or resistance or for the treatment of
the complications of hyperglycemia (see, e.g.,
International Patent Application Publication No. WO
01/82917) Based on these findings, FXR selective
modulators are potential pharmaceutical candidates for
the management of type 2 diabetes and
hypertriglyceridemia, which are two major symptoms of
metabolic syndrome.FXR modulators are also suitable
for treating obesity, as well as for treating the
complications of obesity. The terms "obese" and
"obesity" refer to, according to the World Health
Organization, a Body Mass Index (BMI) greater than
27.8 kg/m2 for men and 27.3 kg/m2 for women (BMI
equals weight (kg)/height (meters squared). Obesity is
linked to a variety of medical conditions including
diabetes and an atherosclerotic disease event. (See,
e.g., Barrett-Conner E., Epidemiol. Rev., 1989, 11,
172-181 ; Tulloch-Reid M.K. et al., Diabetes Care,
2003, 26, 2556- 2561). Recent studies have
demonstrated the involvement of FXR in cancer
pathology as liver cancer (Yang F. et al., Cancer
Res., 2007, 67, 863-867); breast cancer (Swales K.E.
et al., Cancer Res., 2006, 66, 10120-10126) ;
colorectal cancer (De Gottardi A. et al., Dig Dis Sci
2004, 49, 982-989; Debruyne P.R. et al., Oncogene
2002, 2 1, 6740-6750) ; esophagus cancer (De Gottardi
A. et al., MoI Cancer, 2006, 5, 48-57). Nuclear
receptor activity, including the farnesoid X receptor
and/or orphan nuclear receptor activity, has been
implicated in a variety of diseases and disorders,
including, but not limited to disorders of the skin
and mucous membranes and acne (see, e.g., U.S. Patent
Nos. 6071955 and 6187814), Parkinson's disease
(Sacchetti P. et al., Nucleic Acids Res., 2006, 34,
5515-5527) and Alzheimer's disease (Wolozin B.,
Neuron, 2004, 4 1, 7-10). Thus, there is a need for
novel classes of compounds that possess the beneficial
properties. It has been discovered that a class of
compounds, referred to herein as compounds of formula
(I), are useful as agents for treating or preventing
various diseases or disorders disclosed herein.
SUMMARY OF THE INVENTION The present invention in one
aspect is directed to various novel compounds of
structure:(I) and its stereoisomeric forms, mixtures
of stereoisomeric forms, or pharmaceutically
acceptable salt forms thereof, wherein the constituent
members are defined infra. Another object of the
present invention is to provide pharmaceutical
compositions comprising the compounds of the present
invention wherein the compositions comprise one or
more pharmaceutically acceptable excipients and a
therapeutically effective amount of at least one of
the compounds of the present invention, or a
pharmaceutically acceptable salt or ester form
thereof. Another object of the present invention is to
provide methods for the treatment, prevention, or
amelioration of one or more symptoms of disease or
disorder related to the activity of the receptors,
including, but not limited to, hypercholesterolemia,
hyperlipoproteinemia, hypertriglyceridemia,
dyslipidemia, lipodystrophy, cholestasis/fibrosis,
cholesterol gallstone disease, gastrointestinal
disease or condition, hyperglycemia, diabetes
mellitus, type 2 diabetes, insulin resistance,
metabolic inflexibility, nephropathy, liver diseases,
atherosclerosis, cancer, inflammatory disorders,
obesity, osteoporosis, skin aging, hair growth
regulation and pigmentation disorders, Parkinson's
disease and/or Alzeihmer's disease. These and other
objects, features and advantages of the compounds of
formula (I) will be disclosed in the following
detailed description of the patent disclosure.
DETAILED DESCRIPTION OF THE INVENTION According to a
first object, the present invention provides novel
compounds of formula (I):(I) wherein A is CR2 or N; Y
is CR2aR2b, O, S or -N(R 0)-, provided that when Y is
-N(R 0)-, A is CR2; M, Q are each independently C-R or
N; -X- is a single bond, or is -NR 15- . J, K are each
independently CH or N; R is a 5 to 10-membered
heterocyclic ring optionally substituted by 1 to 3 



R) 116D.; or R and R6, R6a together, or R and R8, R8a
together, form with the atoms to which they are
attached a 5 or 6 carbocyclic ring; or R is VR4,
wherein : V is selected from CrC 6 alkylene, C6-C10
arylene, 5 to 10-membered heteroarylene, O, CO, S(O)z,
NR15, (alkylene)-S(O) 2- , S(O)z-(alkylene)-, NR11CO,
CONR11 , NR11-S(O)2 or S(O)2-NR1 1 , wherein said
alkylene groups are optionally substituted by C -i-C-6
alkyl or C6-C10 aryl; and R4 is C1-C6 alkyl, NR12R13 ,
OR15 , (alkylene)-CN, C3-C10 carbocyclic ring, C6- Cio
aryl, aralkyl, C6-Ci 0 aryloxy, 5 to 10-membered
heterocyclic ring, wherein said heterocyclic group is
optionally substituted by C6-C10 aryl, or a 5 to
10-membered heterocyclic group, andwherein said aryl
and heterocyclic groups are optionally substituted by
1 to 3 R14 groups; R0 is H, CrC 6 alkyl, C1-C6
halogenoalkyl, C2-C6 alkenyl, C2-C6 alkynyl; R1 is
CO2R15 , CONR9R10 , COR15, CN, (alkylene)-CN, CH(OH)R
15 , C(OH)R15R153, SO2R15 , SO2NR9R10, C(=O)NOR 15 , 5
to 10-membered heteroaryl, C1-C6 alkyl, C1- C6
halogenoalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C6-C10
aryl, NR9R10 ; R2 is H, C1-C6 alkyl, C1-C6
halogenoalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C10
cycloalkyl, C1-C6 alkoxy, C6-C10 aryl, aralkyl, 5 to
10-membered heteroaryl, CN, halogen; R2a and R2b are
each independently selected from C1-C6 alkyl, C1-C6
halogenoalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C10
cycloalkyl, C6-C10 aryl, aralkyl or 5 to 10-membered
heteroaryl; R2c is H, C1-C6 alkyl, C1-C6 alkoxy, or
halogen; R3 is H, halogen, C1-C6 alkyl, C1-C6
halogenoalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6
alkoxy, C1-C6 halogenoalkoxy, CN, C6-C10 aryl or 5 to
10-membered heteroaryl; R5, R5a , R6, R6a , R7, R7a ,
R8, R8a are each independently selected from: - H,
C1-C6 alkyl, d-C 6 halogenoalkyl, C2-C6 alkenyl or
C2-C6 alkynyl ; or a group wherein R5 and R5a
together, or R6 and R6a together, or R7 and R7a
together, or R8 and R8a together form a =0 moiety; or
R5, R5a together, and/or R6 , R6a together, and/or R7,
R7a together, and/or R8 and R8a together, form with
the carbon atom(s) to which they are attached a C3-C9
cycloalkyl, C3-C9 cycloalkoxy; or one group selected
from R5, R5a , R6 or R6a together with one group
selected from R7, R7a , R8 or R8a form a C1-C6
alkylene or C1-C6 alkylenoxy group;1 0
PCT/EP2009/002297 R9, R10 at each occurrence are each
independently selected from H, CrC 6 alkyl, C1-C6
halogenoalkyl, C2-C6 alkenyl, C2-C6 alkynyl, Cr C6
alkoxyalkyl, dialkylaminoalkyl, or together form with
the nitrogen atom to which they are attached to a 5 to
10-membered heterocyclic ring; R1 1 at each occurrence
is selected from H, C6-C10 aryl, and aralkyl, wherein
said aryl groups are optionally substituted by 1 to 3
halogen; R12 , R13 at each occurrence are each
independently selected from H, CrC 6 alkyl, CrC 6
halogenoalkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C7
cycloalkylalkyl, C6-C10 aryl wherein said aryl group
is optionally substituted by one to three R14 ; R14 at
each occurrence is independently selected from F, Cl,
Br, OH, C1-C6 alkyl, C1-C6 halogenoalkyl, C2-C6
alkenyl, C2-C6 alkynyl, CO2R15, C1-C6 alkoxy, C6-C10
aryloxy, CF3, OCF3, CN; R15 and R15a at each
occurrence are each independently selected from H,
C1-C6 alkyl, Cr C6 halogenoalkyl, C2-C6 alkenyl, C2-C6
alkynyl, or C6-C10 aryl; R16 is independently selected
from C1-C6 alkyl, C1-C6 halogenoalkyl, C2-C6 alkenyl,
C2-C6 alkynyl, halogen, or C6-C10 aryl, wherein said
aryl group is optionally substituted by C1-C6 alkyl,
halogen, C1-C6 alkoxy; x is O, 1, 2, 3, or 4; y is O,
1, 2, 3 or 4; z is O, 1 or 2; and the stereoisomeric
forms, mixtures of stereoisomeric forms or
pharmaceutically acceptable salts forms thereof.
Preferably, Y is O or S.Preferably, A is CR2. In a
preferred aspect, the compound of formula (I) is a
compound of formula (A): (A) Preferably, R2 is H.
Preferably, M and Q are CH or N, more preferably CH.
Preferably, R5, R5a , R6, R6a, R7, R7a , R8 and/or R8a
is / are H. In a preferred embodiment, there are
included compounds of formula (Ia): (Ia) Preferably, x
and/or y is / are 1 or 2. Preferably, -X- is a single
bond, which means that the aromatic or heteroaromatic
ring (including M, Q substituents) is directly
connected to the cyclic ring (including the
substituents J, K). Preferably, R is VR4. In a
preferred embodiment, there are included compounds of
formula (Ib):Preferably, R1 is CO2R15, CONR9R10 or a 5
to 10-membered heteroaryl, more preferably CO2H,
CONH2. Preferably, R3 is H, CrC 6 alkyl, CrC 6
halogenoalkyl or halogen. Preferably, J is N.
Preferably, K is N. Preferably, V is Ci-C 8 alkylene,
O, CO, S(O) , (alkylene)-S(O) 2, S(O)2- (alkylene),
NR11CO or CONR11 , notably S(O)2, (alkylene)-S(O) 2- ,
S(O)2-(alkylene), NR11CO. More preferably, V is O, CO,
SO2, CH2, CH2SO2, SO2CH2. Most preferably, V is O, CO,
SO2, CH2. Preferably, R4 is chosen from the groups
selected within: - OR15, notably C1-C6 alkoxy, such as
f-butoxy; - NR12R13, with R12, R13, representing
independently H, C1-C6 alkyl; - C3-C10 carbocyclic
ring, notably C3-Ci 0 cycloalkyl, such as cyclopropyl
or adamantyl; 



- C6-C10 aryl, notably phenyl optionally substituted
by one or two F and/or Cl; - 5 to 10-membered
heterocyclic ring, such as pyrrolidinyl,
benzoimidazolyl, pyridinyl, pyrimidinyl, thiophenyl,
or isoxazolyl; wherein said aryl and heterocyclic
groups are optionally substituted by 1 to 3 R14
groups, notably selected fom Cl, F, C1-C6 alkyl, CF3
and CO2R15 . More preferably, R4 is chosen from C1-C6
alkoxy, C6-C1 aryl, 5 to 10- membered heterocyclic
ring. The invention also relates to the racemic forms,
tautomeric forms, enantiomers, diastereoisomers,
epimers and organic or mineral salts of the compounds
of the02297 general formula (I), as well as their
crystalline forms, including their polymorphic forms
and the polymorphic forms of the compounds of formula
(I). The present invention is directed not only to
racemic mixtures of these compounds, but also to
individual stereoisomers and/or diastereoisomers
thereof as well or as mixtures of these in all
proportions. The invention also relates to the
stereoisomers (including E, Z isomers) and the
hydrates and solvates of these compounds. Solvates of
the compounds are taken to mean adductions of inert
solvent molecules onto the compounds which form owing
to their mutual attractive force. Solvates are, for
example, mono- or dihydrates or alcoholates.
Pharmaceutically usable derivatives is taken to mean,
for example, the salts of the compounds according to
the invention and also so-called prodrug compounds.
Prodrug derivatives is taken to mean compounds of the
formula I which have been modified, with, for example,
alkyl or acyl groups, sugars or oligopeptides and
which are rapidly cleaved in the organism to form the
active compounds according to the invention. These
also include biodegradable polymer derivatives of the
compounds according to the invention, as is described,
for example, in Int. J. Pharm. 115, 61- 67 (1995). The
term "prodrug" as used herein refers to any compound
that when administered to a biological system
generates the "drug" substance (a biologically active
compound) as a result of spontaneous chemical
reaction(s), enzyme catalyzed chemical reaction(s),
and/or metabolic chemical reaction(s). Preferred
compounds of formula (I) can be chosen from: -
4-(4-Bromo-2-ethoxycarbonyl-benzofuran-5-yl)-piperazin
e-1-carboxylic acid tertbutyl ester .
4-(4-Bromo-2-carboxy-benzofuran-5-yl)-piperazine-1-car
boxylic acid tert-butyl ester -
4-(2-Carboxy-benzofuran-5-yl)-piperazine-1-carboxylic
acid tert-butyl ester -
5-[4-(3-Methoxy-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid amide-
5-[4-(4-Methoxy-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid amide -
4-(2-Ethoxycarbonyl-benzofuran-5-yl)-piperazine-1-carb
oxylic acid tert-butyl ester -
d-^S-Trifluoromethyl-benzyO-piperazin-i-yll-benzofuran
^-carboxylic acid amide -
d-^-p-Chloro-benzyO-piperazin-i-ylj-benzofuran^-carbox
ylic acid amide -
5-[4-(3-Fluoro-benzoyl)-piperazin-1-yl]-benzofuran-2-c
arboxylic acid amide -
5-[4-(3-Chloro-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid amide -
4-Bromo-5-[4-(4-methoxy-benzenesulfonyl)-piperazin-1-y
l]-benzofuran-2- carboxylic acid amide -
5-(4-Benzenesulfonyl-piperazin-1
-yl)-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-fluoro-benzoyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-chloro-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(pyrrolidine-1 -carbonyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-chloro-benzyl)-piperazin-1-yl]-benzofu
ran-2-carboxylic acid -
4-(2-Carboxy-benzofuran-5-ylamino)-piperidine-1
-carboxylic acid tert-butyl ester -
2-[4-(4-Bromo-2-carboxy-benzofuran-5-yl)-piperazine-1
-carbonyl]-pyrrolidine-1 - carboxylic acid tert-butyl
ester -
4-(4-Chloro-2-ethoxycarbonyl-benzofuran-5-yl)-piperazi
ne-1 -carboxylic acid tertbutyl ester -
4-(2-Carboxy-4-chloro-benzofuran-5-yl)-piperazine-1
-carboxylic acid tert-butyl ester -
5-(4-Benzyl-piperazin-1-yl)-benzofuran-2-carboxylic
acid -
4-Bromo-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
5-[4-(3-Methoxy-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid-
4-Bromo-5-[4-(3-methoxy-benzenesulfonyl)-piperazin-1-y
l]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(4-methoxy-benzenesulfonyl)-piperazin-1-y
l]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(pyrrolidine-2-carbonyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid - 5-[4-(Adamantane-1
-carbonyl)-piperazin-1
-yl]-4-bromo-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-chloro-benzoyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(2-fluoro-benzyl)-piperazin-1-yl]-benzofu
ran-2-carboxylic acid -
4-Bromo-5-[4-(3-fluoro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
5-(4-Benzoyl-piperazin-1
-yl)-4-bromo-benzofuran-2-carboxylic acid -
5-[4-(3,5-Difluoro-benzyl)-piperazin-1-yl]-benzofuran-
2-carboxylic acid amide -
4-Bromo-5-[4-(3-trifluoromethyl-benzyloxy)-piperidin-1
-yl]-benzofuran-2- 



carboxylic acid -
4-Bromo-5-[4-(3-chloro-benzyloxy)-piperidin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(4-chloro-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(4-fluoro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(2-chloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(4-chloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(pyridin-2-yloxy)-piperidin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid amide -
5-[4-(3-Trifluoromethoxy-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid amide -
4-Bromo-5-[4-(3-trifluoromethoxy-benzyl)-piperazin-1-y
l]-benzofuran-2- carboxylic acid amide -
4-Bromo-5-[4-(3-cyano-benzenesulfonyl)-piperazin-1-yl]
-benzofuran-2- carboxylic acid -
4-Bromo-5-(4-tert-butylcarbamoyl-piperazin-1
-yl)-benzofuran-2-carboxylic acid-
4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid amide - Bromo- -
-dichloro-benzoyO-piperazin-i-ylj-benzofuran^-carboxyl
ic acid amide - ^Bromo- -
d-difluoro-benzyO-piperazin-i-yll-benzofuran^-carboxyl
ic acid amide -
4-Bromo-5-(4-pyridin-3-ylmethyl-piperazin-1
-yl)-benzofuran-2-carboxylic acid -
4-Bromo-5-(4-pyridin-4-ylmethyl-piperazin-1
-yl)-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-trifluoromethoxy-benzyl)-piperazin-1-y
l]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(3-phenoxy-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3,5-dimethoxy-benzyl)-piperazin-1-yl]-be
nzofuran-2-carboxylic acid -
5-[4-(3-Allyl-2-hydroxy-benzyl)-piperazin-1-yl]-4-brom
o-benzofuran-2-carboxylic acid -
5-(4-Benzenesulfonyl-piperazin-1
-yl)-4-bromo-benzofuran-2-carboxylic acid -
4-Bromo-5-(4-tert-butylcarbamoyl-piperidin-1
-yl)-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(2-chloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-chloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(4-chloro-benzyl)-piperazin-1-yl]-benzof
uran-2-carboxylic acid -
4-Chloro-5-[4-(2-fluoro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-fluoro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(4-fluoro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1-y
l]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-trifluoromethoxy-benzyl)-piperazin-1-
yl]-benzofuran-2- carboxylic acid -
5-[4-(3-Carboxy-benzyl)-piperazin-1
-yl]-4-chloro-benzofuran-2-carboxylic acid -
4-Chloro-5-(4-pyridin-3-ylmethyl-piperazin-1
-yl)-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(2-chloro-benzenesulfonyi)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(3-chloro-benzenesulfonyl)-piperazin-1-y
l]-benzofuran-2- carboxylic acid-
Chloro-S-^^chloro-benzenesulfonyO-piperazin-i-yll-benz
ofuran^- carboxylic acid -
4-Chloro-5-[4-(4-methoxy-benzenesulfonyl)-piperazin-1-
yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(3-methoxy-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(3-fluoro-benzoyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3,5-dichloro-benzoyl)-piperazin-1-yl]-b
enzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-fluoro-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(3-cyano-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid amide -
4-Bromo-5-[4-(3-fluoro-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid ethoxy-amide -
4-Bromo-5-[4-(3-trifluoromethyl-benzoyl)-piperazin-1-y
l]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(3-trifluoromethoxy-benzoyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(3-methoxy-benzoyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(2,5-dichloro-benzoyl)-piperazin-1-yl]-be
nzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3,5-dichloro-benzoyl)-piperazin-1-yl]-be
nzofuran-2-carboxylic acid - 4-Bromo-5-[4-(2-methyl-1
H-benzoimidazole-4-carbonyl)-piperazin-1 -yl]-
benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(5-trifluoromethyl-pyridin-2-yloxy)-piper
idin-1-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[1-(3-chloro-benzyl)-piperidin-4-ylamino]-be
nzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-chloro-benzoyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acidI o -
4-Chloro-5-[4-(2,5-dichloro-benzoyl)-piperazin-1-yl]-b
enzofuran-2-carboxylic acid 



- 4-Chloro-5-[4-(3-methoxy-benzoyl)-piperazin-1
-yri-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-trifluoromethyl-benzoyl)-piperazin-1-
yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(3-trifluoromethoxy-benzoyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2-methyl-1
H-benzoimidazole-4-carbonyl)-piperazin-1 -yl]-
benzofuran-2-carboxylic acid - 5-[4-(1
H-Benzoimidazole-
d-carbonyO-piperazin-i-ylH-chloro-benzofuran^-
carboxylic acid -
4-Chloro-5-[4-(2,5-dichloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3,5-dimethoxy-benzyl)-piperazin-1-yl]-b
enzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3-chloro-phenylmethanesulfonyl)-piperaz
in-1 -yl]-benzofuran-2- carboxylic acid -
5-[4-(2-Chloro-benzenesulfonyl)-piperazin-1-yl]-4-meth
yl-benzofuran-2- carboxylic acid -
5-[4-(3-Fluoro-benzenesulfonyl)-piperazin-1-yl]-4-meth
yl-benzofuran-2- carboxylic acid -
4-(2-Carboxy-4-methyl-benzofuran-5-yl)-piperazine-1
-carboxylic acid tert-butyl ester -
4-(2-Carboxy-4-chloro-benzofuran-5-yl)-[1
,4]diazepane-1 -carboxylic acid tertbutyl ester -
4-(4-Bromo-2-carboxy-benzofuran-5-yl)-[1
,4]diazepane-1 -carboxylic acid tertbutyl ester -
4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2-chloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(5-trifluoromethyl-pyridin-2-yloxy)-pipe
ridin-1-yl]-benzofuran-2- carboxylic acid) g -
^Bromo-S-ti-CS-chloro-benzenesulfonyO-piperidin^-ylami
nol-benzofuran^- carboxylic acid -
{4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1-y
l]-benzofuran-2-yl}- morpholin-4-yl-methanone -
4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid
(2-methoxy-ethyl)-amide -
4-Bromo-5-[4-(2,5-dichloro-benzenesulfonyl)-piperazin-
1-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2,5-dichloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid - 5-[4-(1
H-Benzoimidazole-5-carbonyl)-piperazin-1-yl]-4-bromo-b
enzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzoyl)-piperazin-1-yl]-be
nzofuran-2-carboxylic acid -
5-[4-(2,6-Dichloro-benzoyl)-piperazin-1-yl]-4-methyl-b
enzofuran-2-carboxylic acid -
5-[4-(2,5-Dichloro-benzoyl)-piperazin-1-yl]-4-methyl-b
enzofuran-2-carboxylic acid - S-
-Dichloro-benzoyO-piperazin-i-yll^-methyl-benzofuran^-
carboxylic acid -
4-Methyl-5-[4-(3-trifluoromethoxy-benzoyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
5-[4-(2-Chloro-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
5-[4-(3-Chloro-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
5-[4-(2,5-Dichloro-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
-^S-Fluoro-benzyO-piperazin-i-ylH-methyl-benzofuran^-c
arboxylic acid -
4-Methyl-5-[4-(3-trifluoromethyl-benzyl)-piperazin-1-y
l]-benzofuran-2-carboxylic acid -
4-Methyl-5-[4-(3-trifluoromethoxy-benzyl)-piperazin-1-
yl]-benzofuran-2- carboxylic acid -
5-[4-(3-Chloro-benzenesulfonyl)-piperazin-1
-yl]-4-methyl-benzofuran-2- carboxylic acid -
5-[4-(2,5-Dichloro-benzenesulfonyl)-piperazin-1-yl]-4-
methyl-benzofuran-2- carboxylic acid-
5-[4-(3-Chloro-phenylmethanesulfonyl)-piperazin-1-yl]-
4-methyl-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2-chloro-6-fluoro-benzyl)-piperazin-1-yl
]-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(2-chloro-6-fluoro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-chloro-phenylmethanesulfonyl)-piperazi
n-1-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[1-(3-chloro-benzenesulfonyl)-piperidin-4-y
lamino]-benzofuran-2- carboxylic acid -
4-Bromo-5-(3,4-dihydro-1
H-isoquinolin-2-yl)-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-chloro-phenoxy)-piperidin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(4-trifluoromethyl-pyrimidin-2-yloxy)-pip
eridin-1-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2-fluoro-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
5-[4-(2-Fluoro-benzenesulfonyl)-piperazin-1-yl]-4-meth
yl-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin-
1-yl]-benzofuran-2- carboxylic acid -
5-[4-(2,6-Dichloro-benzenesulfonyl)-piperazin-1-yl]-4-
methyl-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2- 



carboxylic acid -
4-Bromo-5-[4-(2,3-dichloro-benzenesulfonyl)-piperazin-
1 -yl]-benzofuran-2- carboxylic acid -
5-[4-(2,3-Dichloro-benzenesulfonyl)-piperazin-1-yl]-4-
methyl-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2- carboxylic acid-
4-Bromo-5-[4-(2,3-dichloro-benzoyl)-piperazin-1-yl]-be
nzofuran-2-carboxylic acid -
4-Methyl-5-[4-(3-trifluoromethyl-benzoyl)-piperazin-1-
yl]-benzofuran-2- carboxylic acid -
4-Methyl-5-[4-(2-methyl-1
H-benzoimidazole-4-carbonyl)-piperazin-1-yl]-
benzofuran-2-carboxylic acid -
5-[4-(2-Fluoro-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
5-[4-(2-Chloro-6-fluoro-benzyl)-piperazin-1-yl]-4-meth
yl-benzofuran-2-carboxylic acid -
5-[4-(2,6-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-be
nzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3,5-dichloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid -
5-[4-(3,5-Dichloro-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
4-Chloro-5-[4-(3,5-dichloro-benzyl)-piperazin-1-yl]-be
nzofuran-2-carboxylic acid -
d-^^S-Allyl^-hydroxy-benzyO-piperazin-i-ylH-methyl-ben
zofuran^-carboxylic acid -
5-[4-(2,3-Dimethoxy-benzyl)-piperazin-1-yl]-4-methyl-b
enzofuran-2-carboxylic acid -
4-Bromo-5-[4-(5-chloro-thiophen-2-ylmethyl)-piperazin-
1-yl]-benzofuran-2- carboxylic acid -
4-Methyl-5-[4-(5-trif
luoromethyl-pyridin-2-yloxy)-piperidin-1
-yl]-benzofuran-2- carboxylic acid -
4-(2-Carboxy-4-cyano-benzofuran-5-yl)-piperazine-1
-carboxylic acid tert-butyl ester -
4-Bromo-5-[4-(4-chloro-phenoxy)-piperidin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-ethoxy-benzyl)-piperazin-1-yl]-benzofu
ran-2-carboxylic acid -
4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1-yl
]-benzofuran-2- carboxylic acid benzylamide -
5-[4-(3,5-Dichloro-2-hydroxy-benzenesulfonyl)-piperazi
n-1-yl]-4-methylbenzofuran- 2-carboxylic acid -
5-(4-Benzo[1
,3]dioxol-4-ylmethyl-piperazin-1-yl)-4-bromo-benzofura
n-2- carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzyl)-piperazin-1-yl]-ben
zofuran-2-carboxylic acid -
4-Bromo-5-[4-(2,4-dichloro-benzyl)-piperazin-1
-yl]-benzofuran-2-carboxylic acid-
5-[4-(2-Allyloxy-benzyl)-piperazin-1
-yl]-4-bromo-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(3-trifluoromethyl-phenoxy)-piperidin-1-y
l]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(4-trifluoromethyl-phenoxy)-piperidin-1-y
l]-benzofuran-2- carboxylic acid -
4-Bromo-5-{4-[cyclopropanecarbonyl-(2,4-dichloro-pheny
l)-amino]-piperidin-1- yl}-benzofuran-2-carboxylic
acid -
4-Bromo-5-{4-[(4-chloro-benzyl)-cyclopropanecarbonyl-a
mino]-piperidin-1-yl}- benzofuran-2-carboxylic acid -
5-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazole-4-
carbonyl]-piperazin-1-yl}-
4-methyl-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(2-trifluoromethyl-benzyl)-piperazin-1-yl
]-benzofuran-2-carboxylic acid -
5-[4-(3-Allyloxy-benzyl)-piperazin-1
-yl]-4-bromo-benzofuran-2-carboxylic acid -
5-[4-(3-Allyl-2-methoxy-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(3-tert-butyl-2-hydroxy-benzyl)-piperazin
-1-yl]-benzofuran-2- carboxylic acid -
4-Methyl-5-(4-naphthalen-1 -ylmethyl-piperazin-1
-yl)-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(2-hydroxy-naphthalen-1-ylmethyl)-piperaz
in-1-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2-trifluoromethyl-benzenesulfonyl)-piper
azin-1-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(3-trifluoromethyl-benzenesulfonyl)-piper
azin-1 -yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1-yl]-benzofuran-2- carboxylic acid -
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2-
yl}-morpholin-4-yl-methanone -
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- yl}-piperidin-1
-yl-methanone-
{5-[4-(3,5-Dichloro-2-hydroxy-benzenesulfonyl)-piperaz
in-1-yl]-4-methylbenzofuran-
2-yl}-morpholin-4-yl-methanone -
{4-Bromo-5-[4-(2-fluoro-benzenesulfonyl)-piperazin-1-y
l]-benzofuran-2-yl}- morpholin-4-yl-methanone -
{4-Bromo-5-[4-(2-chloro-benzenesulfonyl)-piperazin-1
-yl]-benzofuran-2-yl}- piperidin-1 -yl-methanone -
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2-yl}- piperidin-1 -yl-methanone -
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2-yl}- morpholin-4-yl-methanone -
4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1
,4]diazepan-1-yl]-benzofuran-2- carboxylic acid -
5-[4-(3-Allyl-2-hydroxy-benzyl)-[1 ,4]diazepan-1
-yl]-4-bromo-benzofuran-2- carboxylic acid 



-
5-[4-(3,5-Dichloro-2-hydroxy-benzyl)-piperazin-1-yl]-4
-methyl-benzofuran-2- carboxylic acid -
4-Methyl-5-[4-(2,3,6-thchloro-benzyl)-piperazin-1-yl]-
benzofuran-2-carboxylic acid -
5-[4-(2,3-Dichloro-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
4-Bromo-5-{4-[4-bromo-5-(4-fluoro-2-methoxy-phenyl)-3-
methyl-pyrazol-1 -yl]- piperidin-1
-yl}-benzofuran-2-carboxylic acid -
4-Bromo-5-{4-[5-(4-fluoro-2-methoxy-phenyl)-3-methyl-p
yrazol-1 -yl]-piperidin-1 -
yl}-benzofuran-2-carboxylic acid -
4-Bromo-5-(4-{[(4-chloro-benzyl)-cyclopropylmethyl-ami
no]-methyl}-piperidin-1- yl)-benzofuran-2-carboxylic
acid - {4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1
,4]diazepan-1 -yl]-benzofuran-2-yl}-
morpholin-4-yl-methanone -
4-Chloro-5-[4-(2,6-dichloro-benzoyl)-piperazin-1-yl]-b
enzofuran-2-carboxylic acid -
4-Chloro-5-[1-(2,6-dichloro-benzenesulfonyl)-piperidin
-4-ylamino]-benzofuran-2- carboxylic acid -
{4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-piperazi
n-1-yl]-benzofuran-2-yl}- morpholin-4-yl-methanone-
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2-yl}-
(4-methyl-piperazin-1-yl)-methanone -
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin-
1-yl]-benzofuran-2- carboxylic acid
(2-dimethylamino-ethyl)-amide -
4-Chloro-5-[4-(2-hydroxy-benzyl)-piperazin-1-yl]-benzo
furan-2-carboxylic acid -
{5-[4-(2,6-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-b
enzofuran-2-yl}-morpholin- 4-yl-methanone -
4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- carboxylic acid -
5-[4-(2,3-Dichloro-benzenesulfonyl)-[1
,4]diazepan-1-yl]-4-methyl-benzofuran-2- carboxylic
acid - {5-[4-(2,3-Dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-4-methyl-benzofuran-2-
yl}-morpholin-4-yl-methanone -
4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- carboxylic acid -
{4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2-
yl}-morpholin-4-yl-methanone -
4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- carboxylic acid -
{4-Chloro-5-[4-(2,5-dichloro-benzenesulfonyl)-[1
,4]diazepan-1-yl]-benzofuran-2-
yl}-morpholin-4-yl-methanone -
5-[4-(2,5-Dichloro-benzenesulfonyl)-[1 ,4]diazepan-1
-yl]-4-methyl-benzofuran-2- carboxylic acid -
{5-[4-(2,5-Dichloro-benzenesulfonyl)-[1 ,4]diazepan-1
-yl]-4-methyl-benzofuran-2-
yl}-morpholin-4-yl-methanone -
{4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2-
yl}-morpholin-4-yl-methanone -
4-Chloro-5-[4-(2-chloro-6-hydroxy-benzyl)-piperazin-1-
yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2-chloro-6-methoxy-benzyl)-piperazin-1
-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(3-ethoxy-2-hydroxy-benzyl)-piperazin-1-
yl]-benzofuran-2- carboxylic acid-
4-Chloro-5-[4-(2-chloro-3-trifluoromethyl-benzyl)-pipe
razin-1-yl]-benzofuran-2- carboxylic acid -
5-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-y
lmethyl]-piperazin-1-yl}-4-
methyl-benzofuran-2-carboxylic acid -
5-[4-(2,6-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-be
nzofuran-2-carboxylic acid amide -
5-[4-(2,6-Dichloro-benzyl)-[1
,4]diazepan-1-yl]-4-methyl-benzofuran-2-carboxylic
acid - {5-[4-(2,6-Dichloro-benzyl)-[1 ,4]diazepan-1
-yl]-4-methyl-benzofuran-2-yl}-(4- methyl-piperazin-1
-yl)-methanone -
{4-Bromo-5-[4-(2,6-dichloro-benzoyl)-[1 ,4]diazepan-1
-yl]-benzofuran-2-yl}- piperidin-1 -yl-methanone -
4-Bromo-5-[1-(2,6-dichloro-benzoyl)-piperidin-4-ylamin
o]-benzofuran-2- carboxylic acid - 4-Bromo-5-[1
-(2,3-dichloro-benzoyl)-piperidin-4-ylamino]-benzofura
n-2- carboxylic acid -
4-Chloro-5-[4-(2,3-dihydro-indol-1 -yl)-piperidin-1
-yl]-benzofuran-2-carboxylic acid -
4-[2-(1Htetrazol-5-yl)-benzofuran-5-yl]-piperazine-1-c
arboxylic acid terbutyl ester -
5-(4-Benzhydryl-piperazin-1
-yl)-4-methyl-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonylamino)-piper
idin-1-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2-methyl-5-thiophen-2-yl-2H-pyrazol-3-y
lmethyl)-piperazin-1-yl]- benzofuran-2-carboxylic acid
-
5-[(1S,4S)-5-(2,6-Dichloro-benzenesulfonyl)-2,5-diaza-
bicyclo[2.2.1]hept-2-yl]-4-
methyl-benzofuran-2-carboxylic acid -
5-[4-(2,4-Dichloro-phenylcarbamoyl)-piperidin-1-yl]-4-
methyl-benzofuran-2- carboxylic acid. Most preferred
compounds are : -
4-(4-Bromo-2-carboxy-benzofuran-5-yl)-piperazine-1-car
boxylic acid tert-butyl ester97 -
4-(2-Carboxy-benzofuran-5-ylamino)-piperidine-1-carbox
ylic acid tert-butyl ester -
4-(2-Carboxy-4-chloro-benzofuran-5-yl)-piperazine-1
-carboxylic acid tert-butyl ester 



- 4-Bromo-5-[4-(pyridin-2-yloxy)-piperidin-1
-yl]-benzofuran-2-carboxylic acid -
4-Bromo-5-(4-pyridin-3-ylmethyl-piperazin-1-yl)-benzof
uran-2-carboxylic acid -
4-Chloro-5-(4-pyridin-3-ylmethyl-piperazin-1
-yl)-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(5-trifluoromethyl-pyridin-2-yloxy)-piper
idin-1-yl]-benzofuran-2- carboxylic acid -
4-(2-Carboxy-4-chloro-benzofuran-5-yl)-[1
,4]diazepane-1 -carboxylic acid tertbutyl ester -
4-Chloro-5-[4-(5-trifluoromethyl-pyridin-2-yloxy)-pipe
ridin-1-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzoyl)-piperazin-1-yl]-be
nzofuran-2-carboxylic acid -
5-[4-(2,6-Dichloro-benzoyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
4-Bromo-5-[4-(4-trifluoromethyl-pyrimidin-2-yloxy)-pip
eridin-1-yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin-
1-yl]-benzofuran-2- carboxylic acid -
5-[4-(2,6-Dichloro-benzenesulfonyl)-piperazin-1-yl]-4-
methyl-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-piperazin
-1 -yl]-benzofuran-2- carboxylic acid -
5-[4-(2-Chloro-6-fluoro-benzyl)-piperazin-1-yl]-4-meth
yl-benzofuran-2-carboxylic acid -
5-[4-(2,6-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-be
nzofuran-2-carboxylic acid -
4-Methyl-5-[4-(5-trifluoromethyl-pyridin-2-yloxy)-pipe
ridin-1 -yl]-benzofuran-2- carboxylic acid -
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- carboxylic acid-
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2-
yl}-morpholin-4-yl-methanone - {S-
-Dichloro^-hydroxy-benzenesulfonyO-piperazin-i-yll^-me
thylbenzofuran- 2-yl}-morpholin-4-yl-methanone -
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1 -yl]-benzofuran-2-yl}- piperidin-1 -yl-methanone -
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2-yl}- morpholin-4-yl-methanone -
4-Bromo-5-{4-[5-(4-fluoro-2-methoxy-phenyl)-3-methyl-p
yrazol-1 -yl]-piperidin-1 -
yl}-benzofuran-2-carboxylic acid -
4-Chloro-5-[1-(2,6-dichloro-benzenesulfonyl)-piperidin
-4-ylamino]-benzofuran-2- carboxylic acid -
{4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin
-1-yl]-benzofuran-2-yl}-
(4-methyl-piperazin-1-yl)-methanone -
4-Bromo-5-[4-(2,6-dichloro-benzenesulfonyl)-piperazin-
1 -yl]-benzofuran-2- carboxylic acid
(2-dimethylamino-ethyl)-amide -
{5-[4-(2,6-Dichloro-benzyl)-piperazin-1-yl]-4-methyl-b
enzofuran-2-yl}-morpholin- 4-yl-methanone -
4-Chloro-5-[4-(2,6-dichloro-benzenesulfonyl)-[1
,4]diazepan-1-yl]-benzofuran-2- carboxylic acid -
5-[4-(2,3-Dichloro-benzenesulfonyl)-[1 ,4]diazepan-1
-yl]-4-methyl-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2,3-dichloro-benzenesulfonyl)-[1
,4]diazepan-1 -yl]-benzofuran-2- carboxylic acid -
5-{4-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4-y
lmethyl]-piperazin-1 -yl}-4-
methyl-benzofuran-2-carboxylic acid -
5-[4-(2,6-Dichloro-benzyl)-piperazin-1
-yl]-4-methyl-benzofuran-2-carboxylic acid amide -
5-[4-(2,6-Dichloro-benzyl)-[1 ,4]diazepan-1
-yl]-4-methyl-benzofuran-2-carboxylic acid -
{5-[4-(2,6-Dichloro-benzyl)-[1 ,4]diazepan-1
-yl]-4-methyl-benzofuran-2-yl}-(4-
methyl-piperazin-1-yl)-methanone-
4-Bromo-5-[1-(2,6-dichloro-benzoyl)-piperidin-4-ylamin
o]-benzofuran-2- carboxylic acid -
4-Chloro-5-[4-(2,3-dihydro-indol-1 -yl)-piperidin-1
-yl]-benzofuran-2-carboxylic acid. According to a
second object, the present invention provides a
pharmaceutical composition comprising the compounds of
formula (I) wherein the compositions comprise one or
more pharmaceutically acceptable excipients and a
therapeutically effective amount of at least one of
the compounds of the present invention, or a
pharmaceutically acceptable salt or ester form
thereof. In a particular embodiment, the present
invention provides a pharmaceutical composition,
further containing one or more additional compounds,
selected from the group consisting of physiologically
acceptable excipients, auxiliaries, adjuvants,
diluents, carriers and pharmaceutically active agents
other than the compounds according to the invention.
In a particular embodiment, the present invention
provides a set (kit) comprising separate packets
consisting of: a) a therapeutically effective amount
of one or more compounds according to the invention
and, b) a therapeutically effective amount one ore
more further pharmaceutically active agents other than
the compounds according to the invention. Compounds of
structural formula I may be used in combination with
one or more other drugs in the treatment, prevention,
suppression or amelioration of diseases or conditions
for which compounds of structural formula I or the
other drugs have utility. Typically the combination of
the drugs is safer or more effective than either drug
alone, or the combination is safer or more effective
than would it 



be expected based on the additive properties of the
individual drugs. Such other drug(s) may be
administered, by a route and in an amount commonly
used contemporaneously or sequentially with a compound
of structural formula I . When a compound of
structural formula I is used contemporaneously with
one or more other drugs, a combination product
containing such other drug(s) and the compound of
structural formula I is preferred. However,
combination therapy alsoincludes therapies in which
the compound of structural formula I and one or more
other drugs are administered on different overlapping
schedules. It is contemplated that when used in
combination with other active ingredients, the
compound of the present invention or the other active
ingredient or both may be used effectively in lower
doses than when each is used alone. Accordingly, the
pharmaceutical compositions of the present invention
include those that contain one or more other active
ingredients, in addition to a compound of structural
formula I . Examples of other active ingredients that
may be administered in combination with a compound of
structural formula I , and either administered
separately or in the same pharmaceutical composition,
include, but are not limited to: dipeptidyl peptidase
IV (DP-IV) inhibitors; insulin sensitizing agents
including PPARg agonists such as the glitazones (e.g.
troglitazone, pioglitazone, englitazone, MCC-555,
rosiglitazone, and the like) and other PPAR ligands,
including PPARa/g dual agonists, such as KRP-297, and
PPARa agonists such as gemfibrozil, clofibrate,
fenofibrate and bezafibrate, and biguanides, such as
metformin and phenformin; insulin or insulin mimetics;
sulfonylureas and other insulin secretagogues such as
tolbutamide, glipizide, meglitinide and related
materials; a-glucosidase inhibitors, such as acarbose;
glucagon receptor antagonists such as those disclosed
in WO 98/04528, WO 99/01423, WO 00/39088 and WO
00/69810; GLP-1 , GLP-1 analogs, and GLP-1 receptor
agonists such as those disclosed in WOOO/42026 and
WOOO/59887; GIP, GIP mimetics such as those disclosed
in WOOO/58360, and GIP receptor agonists; PACAP, PACAP
mimetics, and PACAP receptor 3 agonists such as those
disclosed in WO 01/23420; cholesterol lowering agents
such as HMG-CoA reductase inhibitors (lovastatin,
simvastatin, pravastatin, cerivastatin, fluvastatin,
atorvastatin, itavastatin, rosuvastatin, and other
stating), bile-acid sequestrants (cholestyramine,
colestipol, and dialkylaminoalkyl derivatives of a
cross-linked dextran), nicotinyl alcohol, nicotinic
acid or a salt thereof, inhibitors of cholesterol
absorption, such as ezetimibe and beta-sitosterol,
acyl CoA:cholesterol acyltransferase inhibitors, such
as, for example, avasimibe, and anti-oxidants, such as
probucol; PPARd agonists, such as those disclosed in
WO97/28149; antiobesity compounds such as
fenfluramine, dextenfluramine,
phentermine,sibutramine, orlistat, neuropeptide Y 1 or
Y5 antagonists, CB 1 receptor inverse agonists and
antagonists, adrenergic receptor agonists,
melanocortin- receptor agonists, in particular
melanocortin-4 receptor agonists, ghrelin antagonists,
and melanin-concentrating hormone (MCH) receptor
antagonists; ileal bile acid transporter inhibitors;
agents intended for use in inflammatory conditions
other than glucocorticoids, such as aspirin,
non-steroidal anti-inflammatory drugs, azulfidine, and
selective cyclooxygenase-2 inhibitors; protein
tyrosine phosphatase 1B (PTP-1B) inhibitors;
antihypertensives including those acting on the
angiotensin or renin systems, such as angiotensin
converting enzyme inhibitors, angiotensin Il receptor
antagonists or renin inhibitors, such as captopril,
cilazapril, enalapril, fosinopril, lisinopril,
quinapril, ramapril, zofenopril, candesartan,
cilexetil, eprosartan, irbesartan, losartan,
tasosartan, telnisartan, and valsartan; and inhibitors
of cholesteryl ester transfer protein (CETP). The
above combinations include a compound of structural
formula I, or a pharmaceutically acceptable salt or
solvate thereof, with one or more other active
compounds. Non limiting examples include combinations
of compounds of structural formula I with two or more
active compounds selected from biguanides,
sulfonylureas, HMG- CoA reductase inhibitors, PPAR
agonists, PTP-1B inhibitors, DP-IV inhibitors, and
antiobesity compounds. A further embodiment of the
present invention is a process for the manufacture of
said pharmaceutical compositions, characterized in
that one or more compounds according to the invention
and one or more compounds selected from the group
consisting of solid, liquid or semiliquid excipients,
auxiliaries, adjuvants, diluents, carriers and
pharmaceutically active agents other than the
compounds according to the invention, are converted in
a suitable dosage form. The pharmaceutical
compositions of the present invention may be
administered by any means that achieve their intended
purpose. For example, administration may be by oral,
parenteral, topical, enteral, intravenous,
intramuscular, inhalant, nasal, intraarticular,
intraspinal, transtracheal, transocular, subcutaneous,
intraperitoneal, transdermal, or buccal routes.
Alternatively, or concurrently, administration may be
by the oral route. The dosage administeredwill be
dependent upon the age, health, and weight of the
recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect
desired. Parenteral administration is preferred. Oral
administration is especially preferred. Suitable
dosage forms include, but are not limited to capsules,
tablets, pellets, dragees, semi-solids, powders,
granules, suppositories, ointments, creams, lotions,
inhalants, injections, cataplasms, gels, tapes, eye
drops, solution, syrups, aerosols, suspension,
emulsion, which can be produced according to methods
known in the art, for example as described below:
Tablets : mixing of active ingredient/s and
auxiliaries, compression of said mixture into tablets
(direct compression), optionally granulation of part
of mixture before compression. Capsules : mixing of
active ingredient/s and auxiliaries to obtain a
flowable powder, optionally granulating powder,
filling powders/granulate into opened capsules,
capping of capsules. Semi-solids (ointments, gels,
creams): dissolving/dispersing active ingredient/s in
an aqueous or fatty carrier; subsequent mixing of
aqueous/fatty phase with complementary fatty/ aqueous
phase, homogenization (creams only). 



Suppositories (rectal and vaginal):
dissolving/dispersing active ingredient/s in carrier
material liquified by heat (rectal: carrier material
normally a wax; vaginal: carrier normally a heated
solution of a gelling agent), casting said mixture
into suppository forms, annealing and withdrawal
suppositories from the forms. Aerosols :
dispersing/dissolving active agent/s in a propellant,
bottling said mixture into an atomizer. In general,
non-chemical routes for the production of
pharmaceutical compositions and/or pharmaceutical
preparations comprise processing steps on suitable
mechanical means known in the art that transfer one or
more compoundsaccording to the invention into a dosage
form suitable for administration to a patient in need
of such a treatment. Usually, the transfer of one or
more compounds according to the invention into such a
dosage form comprises the addition of one or more
compounds, selected from the group consisting of
carriers, excipients, auxiliaries and pharmaceutical
active ingredients other than the compounds according
to the invention. Suitable processing steps include,
but are not limited to combining, milling, mixing,
granulating, dissolving, dispersing, homogenizing,
casting and/or compressing the respective active and
non-active ingredients. Mechanical means for
performing said processing steps are known in the art,
for example from Ullmann's Encyclopedia of Industrial
Chemistry, 5th Edition. In this respect, active
ingredients are preferably at least one compound
according to this invention and one or more additional
compounds other than the compounds according to the
invention, which show valuable pharmaceutical
properties, preferably those pharmaceutical active
agents other than the compounds according to the
invention, which are disclosed herein. Particularly
suitable for oral use are tablets, pills, coated
tablets, capsules, powders, granules, syrups, juices
or drops, suitable for rectal use are suppositories,
suitable for parenteral use are solutions, preferably
oil-based or aqueous solutions, furthermore
suspensions, emulsions or implants, and suitable for
topical use are ointments, creams or powders. The
novel compounds may also be lyophilised and the
resultant lyophilisates used, for example, for the
preparation of injection preparations. The
preparations indicated may be sterilised and/or
comprise assistants, such as lubricants,
preservatives, stabilisers and/or wetting agents,
emulsifiers, salts for modifying the osmotic pressure,
buffer substances, dyes, flavours and/or a plurality
of further active ingredients, for example one or more
vitamins. Suitable excipients are organic or inorganic
substances, which are suitable for enteral (for
example oral), parenteral or topical administration
and do not react with the novel compounds, for example
water, vegetable oils, benzyl alcohols, alkylene
glycols, polyethylene glycols, glycerol triacetate,
gelatine, carbohydrates, such as lactose, sucrose,
mannitol, sorbitol or starch (maize starch, wheat
starch, rice starch, potato starch), cellulose
preparations and/or calcium phosphates, for example
tricalcium phosphate or calcium hydrogen phosphate,
magnesiumstearate, talc, gelatine, tragacanth, methyl
cellulose, hydroxypropylmethylcellulose, sodium
carboxymethylcellulose, polyvinyl pyrrolidone and/or
Vaseline. IT desired, disintegrating agents may be
added such as the above-mentioned starches and also
carboxymethyl-starch, cross-linked polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof,
such as sodium alginate. Auxiliaries include, without
limitation, flow-regulating agents and lubricants, for
example, silica, talc, stearic acid or salts thereof,
such as magnesium stearate or calcium stearate, and/or
polyethylene glycol. Dragee cores are provided with
suitable coatings, which, if desired, are resistant to
gastric juices. For this purpose, concentrated
saccharide solutions may be used, which may optionally
contain gum arabic, talc, polyvinyl pyrrolidone,
polyethylene glycol and/or titanium dioxide, lacquer
solutions and suitable organic solvents or solvent
mixtures. In order to produce coatings resistant to
gastric juices or to provide a dosage form affording
the advantage of prolonged action, the tablet, dragee
or pill can comprise an inner dosage and an outer
dosage component me latter being in the form of an
envelope over the former. The two components can be
separated by an enteric layer, which serves to resist
disintegration in the stomach and permits the inner
component to pass intact into the duodenum or to be
delayed in release. A variety of materials can be used
for such enteric layers or coatings, such materials
including a number of polymeric acids and mixtures of
polymeric acids with such materials as shellac, acetyl
alcohol, solutions of suitable cellulose preparations
such as acetyl-cellulose phthalate, cellulose acetate
or hydroxypropymethyl-cellulose phthalate, are used.
Dye stuffs or pigments may be added to the tablets or
dragee coatings, for example, for identification or in
order to characterize combinations of active compound
doses. Suitable carrier substances are organic or
inorganic substances which are suitable for enteral
(e.g. oral) or parenteral administration or topical
application and do not react with the novel compounds,
for example water, vegetable oils, benzyl alcohols,
polyethylene glycols, gelatin, carbohydrates such as
lactose or starch, magnesium stearate, talc and
petroleum jelly. In particular, tablets, coated
tablets, capsules, syrups, suspensions, drops or
suppositories are used for enteral administration,
solutions, preferably oily or aqueous solutions,
furthermoresuspensions, emulsions or implants, are
used for parenteral administration, and ointments,
creams or powders are used for topical application.
The novel compounds can also be lyophilized and the
lyophilizates obtained can be used, for example, for
the production of injection preparations. The
preparations indicated can be sterilized and/or can
contain excipients such as lubricants, preservatives,
stabilizers and/or wetting agents, emulsifiers, salts
for affecting the osmotic pressure, buffer substances,
colorants, flavourings and/or aromatizers. They can,
if desired, also contain one 'or more further active
compounds, e.g. one or more vitamins. Other
pharmaceutical preparations, which can be used orally
include push-fit capsules made of gelatine, as well as
soft, sealed capsules made of gelatine and a
plasticizer such as glycerol or sorbitol. The push-fit
capsules can contain the active compounds in the form
of granules, which may be mixed with fillers such as 



lactose, binders such as starches, and/or lubricants
such as talc or magnesium stearate and, optionally,
stabilizers. In soft capsules, the active compounds
are preferably dissolved or suspended in suitable
liquids, such as fatty oils, or liquid paraffin. In
addition, stabilizers may be added. The liquid forms
in which the novel compositions of the present
invention may be incorporated for administration
orally include aqueous solutions, suitably flavoured
syrups, aqueous or oil suspensions, and flavoured
emulsions with edible oils such as cottonseed oil,
sesame oil, coconut oil or peanut oil, as well as
elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous
suspensions include synthetic and natural gums such as
tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose,
polyvinylpyrrolidone or gelatine. Suitable
formulations for parenteral administration include
aqueous solutions of the active compounds in
water-soluble form, for example, water-soluble salts
and alkaline solutions. In addition, suspensions of
the active compounds as appropriate oily injection
suspensions may be administered. Suitable lipophilic
solvents or vehicles include fatty oils, for example,
sesame oil, or synthetic fatty acid esters, for
example, ethyl oleate or triglycerides or polyethylene
glycol-400 (the compounds are soluble in
PEG-400).Aqueous injection suspensions may contain
substances, which increase the viscosity of the
suspension, including, for example, sodium
carboxymethyl cellulose, sorbitol, and/or dextran,
optionally, the suspension may also contain
stabilizers. For administration as an inhalation
spray, it is possible to use sprays in which the
active ingredient is either dissolved or suspended in
a propellant gas or propellant gas mixture (for
example CO2 or chlorofluorocarbons). The active
ingredient is advantageously used here in micronized
form, in which case one or more additional
physiologically acceptable solvents may be present,
for example ethanol. Inhalation solutions can be
administered with the aid of conventional inhalers.
Possible pharmaceutical preparations, which can be
used rectally include, for example, suppositories,
which consist of a combination of one or more of the
active compounds with a suppository base. Suitable
suppository bases are, for example, natural or
synthetic triglycerides, or paraffin hydrocarbons. In
addition, it is also possible to use gelatine rectal
capsules, which consist of a combination of the active
compounds with a base. Possible base materials
include, for example, liquid triglycerides,
polyethylene glycols, or paraffin hydrocarbons. For
use in medicine, the compounds of the present
invention will be in the form of pharmaceutically
acceptable salts. Other salts may, however, be useful
in the preparation of the compounds according to the
invention or of their pharmaceutically acceptable
salts. Suitable pharmaceutically acceptable salts of
the compounds of this invention include acid addition
salts which may, for example be formed by mixing a
solution of the compound according to the invention
with a solution of a pharmaceutically acceptable acid
such as hydrochloric acid, sulphuric acid,
methanesulphonic acid, fumaric acid, maleic acid,
succinic acid, acetic acid, benzoic acid, oxalic acid,
citric acid, tartaric acid, carbonic acid or
phosphoric acid. Furthermore, where the compounds of
the invention carry an acidic moiety, suitable
pharmaceutically acceptable salts thereof may include
alkali metal salts, e.g. sodium or potassium salts;
alkaline earth metal salts, e.g. calcium or magnesium
salts; and salts formed with suitable organic bases,
e.g. quaternary ammonium salts.The present invention
includes within its scope prodrugs of the compounds of
the present invention above. In general, such prodrugs
will be functional derivatives of the compounds of the
present invention, which are readily convertible in
vivo into the required compound of the present
invention. Conventional procedures for the selection
and preparation of suitable prodrug derivatives are
described, for example, in Design of Prodrugs, ed. H.
Bundgaard, Elsevier, 1985. The pharmaceutical
preparations can be employed as medicaments in human
and veterinary medicine. As used herein, the term
"effective amount" amount of a drug or pharmaceutical
agent that will elicit the biological or medical
response of a tissue, system, animal or human that is
being sought, for instance, by a researcher or
clinician. Furthermore, the term "therapeutically
effective amount" means any amount which, as compared
to a corresponding subject who has not received such
amount, results in improved treatment, healing,
prevention, or amelioration of a disease, disorder, or
side effect, or a decrease in the rate of advancement
of a disease or disorder. The term also includes
within its scope amounts effective to enhance normal
physiological function. Said therapeutic effective
amount of one or more of the compounds according to
the invention is known to the skilled artisan or can
be easily determined by standard methods known in the
art. The substances according to the invention are
generally administered analogously to commercial
preparations. Usually, suitable doses that are
therapeutically effective lie in the range between
0.0005 mg and 1000 mg, preferably between 0.005 mg and
500 mg and especially between 0.5 and 100 mg per dose
unit. The daily dose is preferably between about 0.001
and 10 mg/kg of body weight. Those of skill will
readily appreciate that dose levels can vary as a
function of the specific compound, the severity of the
symptoms and the susceptibility of the subject to side
effects. Some of the specific compounds are more
potent than others. Preferred dosages for a given
compound are readily determinable by those of skill in
the art by a variety of means. A preferred means is to
measure the physiological potency of a given
compound.The host, or patient, may be from any
mammalian species, e.g., primate sp., particularly
human; rodents, including mice, rats and hamsters;
rabbits; equines, bovines, canines, felines, etc.
Animal models are of interest for experimental
investigations, providing a model for treatment of
human disease. The specific dose for the individual
patient depends, however, on the 



multitude of factors, for example on the efficacy of
the specific compounds employed, on the age, body
weight, general state of health, the sex, the kind of
diet, on the time and route of administration, on the
excretion rate, the kind of administration and the
dosage form to be administered, the pharmaceutical
combination and severity of the particular disorder to
which the therapy relates. The specific therapeutic
effective dose for the individual patient can readily
be determined by routine experimentation, for example
by the doctor or physician, which advises or attends
the therapeutic treatment. In the case of many
disorders, the susceptibility of a particular cell to
treatment with the subject compounds may be determined
by in vitro testing. Typically a culture of the cell
is combined with a subject compound at varying
concentrations for a period of time sufficient to
allow the active agents to show a relevant reaction,
usually between about one hour and one week. For in
vitro testing, cultured cells from a biopsy sample may
be used. According to a third object, the present
invention provides for the use of compounds of formula
(I) or pharmaceutically acceptable salts thereof for
the manufacture of a medicament for the treatment,
prevention, or amelioration of one or more symptoms of
diseases or disorders that are modulated or otherwise
affected by farnesoid X receptor activity or in which
the farnesoid X receptor is implicated. In one
embodiment, the compounds provided herein are agonists
of the farnesoid X receptor. In another embodiment,
the compounds provided herein are antagonists of the
farnesoid X receptor. In another embodiment, the
compounds provided herein are inverse agonists,
partial agonists or partial antagonists of the
farnesoid X receptor. Agonists that exhibit low
efficacy are, in certain embodiments,
antagonists.According to a fourth object, the present
invention provides a method for treatment, prevention,
inhibition or amelioration of one or more symptoms of
diseases or disorders mediated or in which farnesoid X
receptor is implicated, comprising administering to a
subject in need thereof an effective amount of a
compound of formula (I) or a pharmaceutically
acceptable salt thereof. In a preferred aspect, the
present invention provides methods for treatment,
prevention, inhibition or amelioration of one or more
symptoms of diseases or disorders selected from
hypercholesterolemia, hyperlipoproteinemia,
hypertriglyceridemia, dyslipidemia, lipodystrophy,
cholestasis/fibrosis, cholesterol gallstone disease,
gastrointestinal disease or condition, hyperglycemia,
diabetes mellitus, type 2 diabetes, insulin
resistance, metabolic inflexibility, nephropathy,
liver diseases, atherosclerosis, cancer, inflammatory
disorders, obesity, osteoporosis, skin aging, hair
growth regulation and pigmentation disorders,
Parkinson's disease and/or Alzheimer's disease. In
another aspect of the invention, the invention
provides a method of reducing the risk of developing a
condition selected from the group consisting of
hyperglycemia, low glucose tolerance, insulin
resistance, obesity, lipid disorders, dyslipidemia,
hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL levels, high LDL levels,
atherosclerosis and its sequelae, vascular restenosis,
pancreatitis, abdominal obesity, neurodegenerative
disease, retinopathy, nephropathy, neuropathy,
Metabolic Syndrome, hypertension and other conditions
and disorders where insulin resistance is a component
in a mammalian patient in need of such treatment, said
method comprising administering to the patient a
compound in accordance with structural formula I in an
amount that is effective to reduce the risk of
developing said condition. In another aspect of the
invention, the invention provides a method of treating
a condition selected from the group consisting of
hyperglycemia, low glucose tolerance, insulin
resistance, obesity, lipid disorders, dyslipidemia,
hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL levels, high LDL levels,
atherosclerosis and its sequelae, vascular restenosis,
pancreatitis, abdominal obesity, neurodegenerative
disease, retinopathy, nephropathy,
neuropathy,Metabolic Syndrome, hypertension and other
conditions and disorders where insulin resistance is a
component, in a mammalian patient in need of such
treatment, said method comprising administering to the
patient an effective amount of a compound as defined
in structural, formula I and a compound selected from
the group consisting of: dipeptidyl peptidase-IV
(DP-IV) ; inhibitors; insulin sensitizing agents
selected from the group consisting of PPARg agonists,
PPARa agonists, PPARa/g dual agonists, and biguanides;
insulin and insulin mimetics; sulfonylureas and other
insulin secretagogues; a-glucosidase inhibitors;
glucagon receptor antagonists; GLP-1 , GLP-1 analogs,
and GLP-1 receptor agonists; GIP GIP mimetics, and GIP
receptor agonists; PACAP, PACAP mimetics, and PACAP
receptor 3 agonists; cholesterol lowering agents
selected from the group consisting of HMG-CoA
reductase inhibitors, sequestrants, nicotinyl alcohol,
nicotinic acid and salts thereof, inhibitors of
cholesterol absorption, acyl CoA:cholesterol
acyltransferase inhibitors, and anti-oxidants; PPARd
agonists; antiobesity compounds; ileal bile acid
transporter inhibitors; anti inflammatory agents,
excluding glucocorticoids; protein tyrosine
phosphatase 1B (PTP-1B) inhibitors; and
antihypertensives including those acting on the
angiotensin or renin systems, such as angiotensin
converting enzyme inhibitors, angiotensin Il receptor
antagonists or renin inhibitors, such as captopril,
cilazapril, enalapril, fosinopril, lisinopril,
quinapril, ramapril, zofenopril, candesartan,
cilexetil, eprosartan, irbesartan, losartan,
tasosartan, telmisartan, and valsartan; said compounds
being administered to the patient in an amount that is
effective to treat said condition. : Dipeptidyl
peptidase-IV inhibitors that can be combined with
compounds of structural formula I include those
disclosed in WO 03/004498, WO 03/004496; EP 1 258 476;
WO 02/083128; WO 02/062764; WO 03/00025; WO 03/002530;
WO 03/002531 ; WO 03/002553; WO 03/002593; WO
03/000180; and WO 03/000181 . Specific DP-IV inhibitor
compounds include isoleucine thiazolidide; NVP-DPP728;
P32/98; and LAF 237. Antiobesity compounds that can be
combined with compounds of structural formula I
include fenfluramine, dexfenfluramine, phentermine,
sibutramine, orlistat, 



neuropeptide Y 1 or Y5 antagonists, cannabinoid CB 1
receptor antagonists or inverse agonists, melanocortin
receptor agonists, in particular,
melanocortin-4T/EP2009/002297 receptor agonists,
ghrelin antagonists, and melanin-concentrating hormone
(MCH) receptor antagonists. For a review of
anti-obesity compounds that can be combined with
compounds of structural formula I, see S. Chaki et
al.., "Recent advances in feeding suppressing agents:
potential therapeutic strategy for the treatment of
obesity," Expert Opin. Ther. Patents, 11: 1677-1692
(2001 ) and D. Spanswick and K. Lee, "Emerging
antiobesity drugs," Expert Opin. Emerging Drugs, 8:
217- 237 (2003). Neuropeptide Y5 antagonists that can
be combined with compounds of structural formula I
include those disclosed in U.S. Patent No. 6,335,345
and WO 01/14376; and specific compounds identified as
GW59884A; GW569180A; LY366377; and COP-71683A.
Cannabinoid CB 1 receptor antagonists that can be
combined with compounds of formula I include those
disclosed in PCT Publication WO 03/007887; U.S. Patent
No. 5,624,941 , such as rimonabant; PCT Publication WO
02/076949, such as SLV-319; U.S. Patent No. 6,028,084;
PCT Publication WO 98/41519; PCT Publication WO
00/10968; PCT Publication WO 99/02499; U.S. Patent No.
5,532,237; and U.S. Patent No. 5,292,736. Melanocortin
receptor agonists that can be combined with compounds
of formula I include those disclosed in WO 03/009847;
WO 02/068388; WO 99/64002; WO 00/74679; WO 01/70708;
and WO 01/70337 as well as those disclosed in J.D.
Speake et al.., "Recent advances in the development of
melanocortin-4 receptor agonists, Expert Opin. Ther.
Patents, 12: 1631-1638 (2002). In another aspect of
the invention, the invention provides a method of
treating a condition selected from the group
consisting of hypercholesterolemia, atherosclerosis,
low HDL levels, high LDL levels, hyperlipidemia,
hypertriglyceridemia, and dyslipidemia, in a mammalian
patient in need of such treatment, said method
comprising administering to the patient a
therapeuticallyeffective amount of a compound as
defined in structural formula I and an HMGCoA
reductase inhibitor. More particularly, in another
aspect of the invention, the invention provides a
method of treating a condition selected from the group
consisting of hypercholesterolemia, atherosclerosis,
low HDL levels, high LDL levels, hyperlipidemia,
hypertriglyceridemia and dyslipidemia, in a mammalian
patient in need of such treatment as defined above,
wherein the HMG-CoA reductase inhibitor is a statin.
Even more particularly, in another aspect of the
invention, the invention provides a method of treating
a condition selected from the group consisting of
hypercholesterolemia, atherosclerosis, low HAL levels,
high LDL levels, hyperlipidemia, hypertriglyceridemia
and dyslipidemia, in a mammalian patient in need of
such treatment as defined above, wherein the HMG-CoA
reductase inhibitor is a statin selected from the
group consisting of lovastatin, simvastatin,
pravastatin, cerivastatin, fluvastatin, atorvastatin,
itavastatin and rosuvastatin. In another aspect of the
invention, the invention provides a method of reducing
the risk of developing a condition selected from the
group consisting of hypercholesterolemia,
atherosclerosis, low HDL levels, high LDL levels,
hyperlipidemia, hypertriglyceridemia and dyslipidemia,
and the sequelae of such conditions , said method
comprising administering to a mammalian patient in
need of such treatment a therapeutically effective
amount of a compound as defined in structural formula
I and an HMG-CoA reductase inhibitor. In another
aspect of the invention, the invention provides a
method for delaying the onset or reducing the risk of
developing atherosclerosis in a human patient in need
of such treatment, said method comprising
administering to said patient an effective amount of a
compound as defined in structural formula I and an
HMG-CoA reductase inhibitor.More particularly, the
invention provides a method for delaying the onset or
reducing the risk of developing atherosclerosis in a
human patient in need of such treatment as defined
above, wherein the HMG-CoA reductase inhibitor is a
statin. Even more particularly, the invention provides
a method for delaying the onset or reducing the risk
of I developing atherosclerosis in a human patient in
need of such treatment as defined above, wherein the
HMG-CoA reductase inhibitor is a statin selected from
the group consisting of: lovastatin, simvastatin,
pravastatin, cerivastatin, fluvastatin, atorvastatin,
itavastatin, and rosuvastatin. Even more particularly,
the invention provides a method for delaying the onset
or reducing the risk of developing atherosclerosis in
a human patient in need of such treatment as defined
above, wherein the statin is simvastatin. In another
aspect of the invention, the invention provides a
method for delaying the onset or reducing the risk of
developing atherosclerosis in a human patient in need
of such treatment as defined above, wherein the
HMG-CoA reductase inhibitor is a statin and further
comprising administering a cholesterol absorption
inhibitor. More particularly, in another aspect of the
invention, the invention provides a method for
delaying the onset or reducing the risk of developing
atherosclerosis in a human patient in need of such
treatment as defined above, wherein the HMGCoA
reductase inhibitor is a statin and the cholesterol
absorption inhibitor is ezetimibe. In another aspect
of the invention, a pharmaceutical composition is
disclosed which comprises a compound according to
structural formula I, a compound selected from the
group consisting of: DP-IV inhibitors; insulin I
sensitizing agents selected from the group consisting
of PPARa agonists; PPARg agonists, PPARa/g dual
agonists, and biguanides; insulin and insulin
mimetics; sulfonylureas and other insulin
secretagogues; oc-glucosidase inhibitors; glucagon
receptor antagonists; GLP-1 , GLP-1 analogs, and GLP-1
receptor agonists; GIP, GIPmimetics, and GIP receptor
agonists; PACAP, PACAP mimetics, and PACAP receptor 3
agonists; cholesterol lowering agents selected from
the group consisting of HMG-CoA reductase inhibitors,
sequestrants, (nicotinyl alcohol, 



nicotinic acid or a salt thereof, inhibitors of
cholesterol absorption, acyl CoAxholesterol
acyltransferase inhibitors, and anti-oxidants; PPARd
agonists; antiobesity compounds; ileal bile acid
transporter inhibitors; anti-inflammatory agents other
than glucocorticoids; protein tyrosine phosphatase 1B
(PTP-1 B) inhibitors; and antihypertensives including
those acting on the angiotensin or renin systems, such
as angiotensin converting enzyme inhibitors,
angiotensin Il receptor antagonists or renin
inhibitors, such as captopril, cilazapril, enalapril,
fosinopril, lisinopril, quinapril, ramapril,
zofenopril, candesartan, cilexetil, eprosartan,
irbesartan, losartan, tasosartan, telmisartan, and
valsartan; inhibitors of cholesteryl ester transfer
protein (CETP); and a pharmaceutically acceptable
carrier. These and other objects, features and
advantages of the compounds of formula (I) will be
disclosed in the following detailed description of the
patent disclosure. DEFINITIONS The following terms and
expressions contained herein are defined as follows:
As used herein, the term "alkyl" refers to a aliphatic
hydrocarbon group which may be straight, or branched
having 1 to 8 carbon atoms, such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isoamyl, neopentyl, 1-ethylpropyl,
3-methylpentyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl,
hexyl, octyl, etc. The alkyl moiety of
alkyl-containing groups, such as alkoxy,
alkoxycarbonyl, and alkylaminocarbonyl groups, has the
same meaning as alkyl defined above. Lower alkyl
groups, which are preferred, are alkyl groups as
defined above which contain 1 to 4 carbons. A
designation such as "CrC 4 alkyl" refers to an alkyl
radical containing from 1 to 4 carbon atoms. As used
herein, the term "alkenyl" refers to a straight chain,
or branched hydrocarbon chains of 2 to 8 carbon atoms
having at least one carbon-carbon double bond. A
designation "C2-C8 alkenyl" refers to an alkenyl
radical containingfrom 2 to 8 carbon atoms. Examples
of alkenyl groups include ethenyl, propenyl,
isopropenyl, 2,4-pentadienyl, etc. As used herein, the
term "alkynyl" means an aliphatic hydrocarbon group
containing a carbon-carbon triple bond and which may
be straight or branched having 2 to 8 carbon atoms in
the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl are attached to
a linear alkynyl chain. Exemplary alkynyl groups
include ethynyl, propynyl, n-butynyl, 2-butynyl, 3-
methylbutynyl, n-pentynyl, heptynyl, octynyl. As used
herein, the term "alkylene" means a straight or
branched bivalent hydrocarbon chain having from 1 to 8
carbon atoms. The preferred alkylene groups are the
lower alkylene groups having from 1 to about 4 carbon
atoms. Exemplary groups include methylene (-CH2-), and
ethylene (-CH2CH2-). As used herein, the term "alkoxy"
means an alkyl-O- group wherein the alkyl group is as
herein described. Exemplary alkoxy groups include
methoxy, ethoxy, n-propoxy, /-propoxy, n-butoxy and
heptoxy. As used herein, the term "alkylenoxy" means
an alkylene-O- group, wherein the alkylene group is as
herein defined. As used herein, the terms "halogen
atom" or "halogen" refers to fluorine, chlorine,
bromine or iodine atom, preferably bromine, fluorine
and chlorine atom. As used herein, the term
"halogenoalkyl" refers to an alkyl group substituted
by one or more halogen atoms, wherein said alkyl group
and halogen atoms are as defined above. Halogenoalkyl
groups include notably perhalogenoalkyl groups, such
as perfluoralkyl groups of formula CnF2n+I - .
Examples of halogenalkyl groups include
trifluoromethyl (CF3) . As used herein, the term
"halogenoalkoxy" refers to an alkyl group substituted
by one or more halogen atoms, wherein said alkoxy
group and halogen atoms are as defined above. As used
herein, the terms "carbocycle", "carbocyclic" or
"carbocyclyl" refer to a substituted or unsubstituted,
stable monocyclic or bicyclic hydrocarbon ring system
which is saturated, partially saturated or
unsaturated, and contains from 3 to 10 ring carbon
atoms. Accordingly the carbocyclic group may be
aromatic or non-aromatic, and includes the cycloalkyl
and aryl compounds defined herein. Thebonds connecting
the endocyclic carbon atoms of a carbocyclic group may
be single, double, triple, or part of a fused aromatic
moiety. As used herein, the term "cycloalkyl" refers
to a saturated or partially saturated mono- or
bicyclic alkyl ring system containing 3 to 10 carbon
atoms. A designation such as "C5-C7 cycloalkyl" refers
to a cycloalkyl radical containing from 5 to 7 ring
carbon atoms. Preferred cycloalkyl groups include
those containing 5 or 6 ring carbon atoms. Examples of
cycloalkyl groups include such groups as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, pinenyl, and adamantanyl. As used herein,
the term "cycloalkoxy" means a cycloalkyl-O- group
wherein the cycloalkyl group is as herein described.
As used herein, the term "cycloalkylalkyl" means a
cycloalkyl-alkyl- group wherein the cycloalkyl and
alkyl groups are as herein described. As used herein,
the term "aryl" refers to a substituted or
unsubstituted, monoor bicyclic hydrocarbon aromatic
ring system having 6 to 10 ring carbon atoms. Examples
include phenyl and naphthyl. Preferred aryl groups
include unsubstituted or substituted phenyl and
naphthyl groups. Included within the definition of
"aryl" are fused ring systems, including, for example,
ring systems in which an aromatic ring is fused to a
cycloalkyl ring. Examples of such fused ring systems
include, for example, indane, indene, and
tetrahydronaphthalene. As used herein, the term
"aryloxy" means an aryl-O- group wherein the aryl
group is as herein described. Exemplary aryloxy groups
include the phenyloxy group. As used herein, the terms
"heterocycle", "heterocyclic" or "heterocyclyl" refer
to a substituted or unsubstituted carbocyclic group in
which the ring portion includes at least one
heteroatom such as O, N, or S. The nitrogen and sulfur
heteroatoms may be optionally oxidized, and the
nitrogen may be optionally substituted in non-aromatic
rings. Heterocycles are intended to include heteroaryl



and heterocycloalkyl groups. As used herein, the term
"heteroaryl" refers to an aromatic group containing 5
to 10 ring carbon atoms in which one or more ring
carbon atoms are replaced by at least one hetero atom
such as -O-, -N-, or -S-. Examples of heteroaryl
groups include pyrrolyl, furanyl, thienyl, pyrazolyl,
imidazolyl, thiazolyl, isothiazolyl,isoxazolyl,
oxazolyl, oxathiolyl, oxadiazolyl, triazolyl,
oxatriazolyl, furazanyl, tetrazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl,
indolyl, isoindolyl, indazolyl, benzofuranyl,
isobenzofuranyl, purinyl, quinazolinyl, quinolyl,
isoquinolyl, benzoimidazolyl, benzothiazolyl,
benzothiophenyl, thianaphthenyl, benzoxazolyl,
benzisoxazolyl, cinnolinyl, phthalazinyl,
naphthyridinyl, and quinoxalinyl. Included within the
definition of "heteroaryl" are fused ring systems,
including, for example, ring systems in which an
aromatic ring is fused to a heterocycloalkyl ring.
Examples of such fused ring systems include, for
example, phthalamide, phthalic anhydride, indoline,
isoindoline, tetrahydroisoquinoline, chroman,
isochroman, chromene, and isochromene. As used herein,
the term "heterocycloalkyl" means a non-aromatic
saturated monocyclic, bi- or multicyclic ring system
containing 3 to 14 carbon atoms, preferably 5 to 10
carbon atoms, in which one or more of the carbon atoms
in the ring system is/are hetero element(s) other than
carbon, for example nitrogen, oxygen or sulfur.
Preferred ring sizes of rings of the ring system
include 5 to 6 ring atoms. The heterocycloalkyl may be
optionally substituted. The nitrogen or sulphur atom
of the heterocycloalkyl may also be optionally
oxidized to the corresponding N-oxide, S-oxide or
S,S-dioxide. Exemplary monocyclic heterocycloalkyl
rings include piperidyl, pyrrolidinyl, piperazinyl,
morpholinyl, imidazolidinyl, pyrazolidinyl,
thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl, 1,4-
dioxanyl, tetrahydrofuranyl, tetrahydrothio-phenyl,
tetrahydrothiopyranyl. As used herein, the term
"arylalkyl" or "aralkyl" refers to an alkyl group that
is substituted with an aryl group. Examples of
arylalkyl groups include, but are not limited to,
benzyl, phenethyl, benzhydryl, diphenylmethyl,
thphenylmethyl, diphenylethyl, naphthylmethyl, etc. As
used herein, the terms "alkyl", "aryl", "heteroaryl",
and the likes refers also to the corresponding
"alkylene", "arylene", "heteroarylene", and the likes
which are formed by the removal of two hydrogen atoms.
As used herein the term "dialkylaminoalkyl" means a
(AIk1)(Alk2)N-alkyl- wherein AIk1 and AIk2 denote an
alkyl group, said alkyl group being as defined herein.
As used herein, the term "subject" refers to a warm
blooded animal such as a mammal, preferably a human,
or a human child, which is afflicted with, or has
thepotential to be afflicted with one or more diseases
and conditions described herein. As used herein, a
"therapeutically effective amount" refers to an amount
of a compound of the present invention effective to
prevent or treat the symptoms of particular disorder.
Such disorders include, but are not limited to, those
pathological and neurological disorders associated
with the aberrant activity of the receptors described
herein, wherein the treatment or prevention comprises
inhibiting, inducing, or enhancing the activity
thereof by contacting the receptor with a compound of
the present invention. As used herein, the term
"pharmaceutically acceptable" refers to those
compounds, materials, compositions, and/or dosage
forms which are, within the scope of sound medical
judgment, suitable for contact with the tissues of
human beings and animals without excessive toxicity,
irritation, allergic response, or other problem
complications commensurate with a reasonable
benefit/risk ratio. All other terms used in the
description of the present invention have their
meanings as is well known in the art. In another
aspect, the present invention is directed to
pharmaceutically acceptable salts of the compounds
described above. As used herein, "pharmaceutically
acceptable salts" includes salts of compounds of the
present invention derived from the combination of such
compounds with non-toxic acid or base addition salts.
Acid addition salts include inorganic acids such as
hydrochloric, hydrobromic, hydroiodic, sulfuric,
nitric and phosphoric acid, as well as organic acids
such as acetic, citric, propionic, tartaric, glutamic,
salicylic, oxalic, methanesulfonic,
paratoluenesulfonic, succinic, and benzoic acid, and
related inorganic and organic acids. Base addition
salts include those derived from inorganic bases such
as ammonium and alkali and alkaline earth metal
hydroxides, carbonates, bicarbonates, and the like, as
well as salts derived from basic organic amines such
as aliphatic and aromatic amines, aliphatic diamines,
hydroxy alkamines, and the like. Such bases useful in
preparing the salts of this invention thus include
ammonium hydroxide, potassium carbonate, sodium
bicarbonate, calciumhydroxide, methylamine,
diethylamine, ethylenediamine, cyclohexylamine,
ethanolamine and the like. In addition to
pharmaceutically-acceptable salts, other salts are
included in the invention. They may serve as
intermediates in the purification of the compounds, in
the preparation of other salts, or in the
identification and characterization of the compounds
or intermediates. The pharmaceutically acceptable
salts of compounds of the present invention can also
exist as various solvates, such as with water,
methanol, ethanol, dimethylformamide, ethyl acetate
and the like. Mixtures of such solvates can also be
prepared. The source of such solvate can be from the
solvent of crystallization, inherent in the solvent of
preparation or crystallization, or adventitious to
such solvent. Such solvates are within the scope of
the present invention. It is recognized that compounds
of the present invention may exist in various
stereoisomeric forms. As such, the compounds of the
present invention include both diastereomers and
enantiomers. The compounds are normally prepared as
racemates and can conveniently be used as such, but
individual enantiomers can be isolated or synthesized
by conventional techniques if so desired. Such
racemates and individual enantiomers and mixtures
thereof form part of the present invention. 



It is well- known in the art how to prepare and
isolate such optically active forms. Specific
stereoisomers can be prepared by stereospecific
synthesis using enantiomerically pure or
enantiomerically enriched starting materials. The
specific stereoisomers of either starting materials or
products can be resolved and recovered by techniques
known in the art, such as resolution of racemic forms,
normal, reverse-phase, and chiral chromatography,
recrystallization, enzymatic resolution, or fractional
recrystallization of addition salts formed by reagents
used for that purpose. Useful methods of resolving and
recovering specific stereoisomers described in EMeI,
E. L.; Wilen, S.H. Stereochemistry of Organic
Compounds; Wiley: New York, 1994, and Jacques, J., et
al.. Enantiomers, Racemates, and Resolutions; Wiley:
New York, 1981 , each incorporated by reference herein
in their entireties. SYNTHESISThe compounds of the
present invention may be prepared in a number of
methods well known to those skilled in the art,
including, but not limited to those described below,
or through modifications of these methods by applying
standard techniques known to those skilled in the art
of organic synthesis. All processes disclosed in
association with the present invention are
contemplated to be practiced on any scale, including
milligram, gram, multigram, kilogram, multikilogram or
commercial industrial scale. It will be appreciated
that the compounds of the present invention may
contain one or more asymmetrically substituted carbon
atoms, and may be isolated in optically active or
racemic forms. Thus, all chiral, diastereomeric,
racemic forms and all geometric isomeric forms of a
structure are intended, unless the specific
stereochemistry or isomeric form is specifically
indicated. It is well known in the art how to prepare
such optically active forms. For example, mixtures of
stereoisomers may be separated by standard techniques
including, but not limited to, resolution of racemic
forms, normal, reverse-phase, and chiral
chromatography, preferential salt formation,
recrystallization, and the like, or by chiral
synthesis either from active starting materials or by
deliberate chiral synthesis of target centers. In the
reactions described hereinafter, it may be necessary
to protect reactive functional groups, for example
hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their
unwanted participation in the reactions. Conventional
protecting groups may be used in accordance with
standard practice, for examples see T.W. Greene and P.
G. M. Wuts in Protective Groups in Organic Chemistry,
John Wiley and Sons, 1991 ; J. F. W. McOmie in
Protective Groups in Organic Chemistry, Plenum Press,
1973. Some reactions may be carried out in the
presence of a base. There is no particular restriction
on the nature of the base to be used in this reaction,
and any base conventionally used in reactions of this
type may equally be used here, provided that it has no
adverse effect on other parts of the molecule.
Examples of suitable bases include: sodium hydroxide,
potassium carbonate, triethylamine, alkali metal
hydrides, such as sodium hydride and potassium
hydride; alkyllithium compounds, such as methyllithium
and butyllithium; and alkali metal alkoxides, such as
sodium methoxide and sodium ethoxide.Usually,
reactions are carried out in a suitable solvent. A
variety of solvents may be used, provided that it has
no adverse effect on the reaction or on the reagents
involved. Examples of suitable solvents include:
hydrocarbons, which may be aromatic, aliphatic or
cycloaliphatic hydrocarbons, such as hexane,
cyclohexane, benzene, toluene and xylene; amides, such
as dimethylformamide; alcohols such as ethanol and
methanol and ethers, such as diethyl ether and
tetrahydrofuran. The reactions can take place over a
wide range of temperatures. In general, we find it
convenient to carry out the reaction at a temperature
of from O0C to 1500C (more preferably from about room
temperature to 1000C). The time required for the
reaction may also vary widely, depending on many
factors, notably the reaction temperature and the
nature of the reagents. However, provided that the
reaction is effected under the preferred conditions
outlined above, a period of from 3 hours to 20 hours
will usually suffice. The compound thus prepared may
be recovered from the reaction mixture by conventional
means. For example, the compounds may be recovered by
distilling off the solvent from the reaction mixture
or, if necessary, after distilling off the solvent
from the reaction mixture, pouring the residue into
water followed by extraction with a water-immiscible
organic solvent and distilling off the solvent from
the extract. Additionally, the product can, if
desired, be further purified by various well-known
techniques, such as recrystallization, reprecipitation
or the various chromatography techniques, notably
column chromatography or preparative thin layer
chromatography. The process of preparation of a
compound of formula (I) of the invention is another
object of the present invention. According to a first
aspect, compounds of the invention of formula (I) can
be prepared according to a method comprising the
reaction of compounds of formula (II) :(H) wherein R1,
Y A, M, Q, R3, X, J, R5, R5a , R6, R6a , R7, R7a , R8,
R8a , x, and y are as defined in formula (I), and U is
H or an amine protecting group. "Amine protecting
group" means an easily removable group which is known
in the art to protect an amino group against
undesirable reaction during synthetic procedures and
to be selectively removable. The use of amine
protecting groups is well known in the art for
protecting groups against undesirable reactions during
a synthetic procedure and many such protecting groups
are known, for example, T.H. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 2nd edition,
John Wiley & Sons, New York (1991). Preferred amine
protecting groups are acyl, including formyl, acetyl,
chloroacetyl, trichloroacetyl, o-nitrophenylacetyl,
o-nitrophenoxyacetyl, trifluoroacetyl, acetoacetyl,
4-chlorobutyryl, isobutyryl, onitrocinnamoyl,
picolinoyl, acylisothiocyanate, aminocaproyl, benzoyl
and the like, and acyloxy including methoxycarbonyl,
9-fluorenylmethoxycarbonyl, 2,2,2-
trifluoro-ethoxycarbonyl,
2-trimethylsilylethxoycarbonyl, vinyloxycarbonyl,
allyloxycarbonyl, 



f-butyloxycarbonyl (Boc),
1,1-dimethylpropynyloxycarbonyl, benzyloxycarbonyl
(CBz), p-nitrobenzyloxycarbony,
2,4-dichlorobenzyloxycarbonyl, and the like.
Generally, a deprotection, substitution or
functionalization reaction of U into the desired R
function is carried out. More precisely, when R
represents a group VR4 as defined above, the compound
of formula (I) can be obtained by reacting a compound
of formula (II) in which U is H, with R4V-HaI wherein
Hal is an halogen atom in the presence of a suitable
base, notably an alkaline or alkaline earth metal
hydroxide such as LiOH.According to a first
embodiment, the compound of formula (II) may be
prepared according to a method comprising the reaction
of a compound of formula (III) with a compound of
formula (IV): (III) (IV) wherein R1, Y, A, M, Q, R3,
X, J, R5, R5a, R6, R6a, R7, R7a, R8, R8a , x , y and U
are as defined in formula (II), and Hal is an halogen
atom. Generally, an aromatic substitution of the Hal
group of compound of formula (III) by a compound of
formula (IV) is carried out, notably in the presence
of a palladium catalyst, such as in the presence of
Pd(OAc) and BINAP. In a particular aspect, the
compound of formula (III) may be prepared according to
a method comprising the reaction of a compound of
formula (V): (V) wherein M, Q, R3, Hal are as defined
in formula (III), and AIk is a Ci-C alkyl group.
Generally, the cyclisation of the compound of formula
(III) is carried out in the presence of a suitable
base such as a metal alkoxide, such as sodium
methanolate.In a particular aspect, the compound of
formula (V) is prepared according to a method
comprising the reaction of a compound of formula (Vl):
(Vl) wherein M, Q, R3, and Hal are as defined in
formula (V). Generally, the compound of formula (V) is
prepared by reacting a compound of formula (III) with
a compound HaI-CH -CO2AIk wherein Hal is an halogen
atom and AIk is a C-i-C alkyl in the presence of a
suitable base such as a metal hydride such as sodium
hydride. According to a second embodiment, the
compound of formula (II) is prepared according to a
method comprising the reaction of a compound of
formula (VII): (VII) wherein M, Q, R3, X, J, R5, R5a,
R6, R6a, R7, R7a, R8, R8a, x, y and U are as defined
in formula (II). Generally, the compound of formula
(II) is prepared by reacting a compound of formula
(VII) with a compound HaI-CH2-CO2AIk wherein Hal is an
halogen atom and AIk is a C1-C6 alkyl group in the
presence of a suitable base such as an alkaline metal
carbonate, such as potassium carbonate.In a particular
aspect, the compound of formula (VII) is prepared
according to a method comprising reacting a compound
of formula (VIII) with a compound of formula (IX):
wherein M, Q, R3, Hal, R5, R5a, R6, R6a , R7, R7a, R8,
R8a, U, x and y are as defined in formula (VII).
Generally, the compound of formula (VII) is prepared
by coupling a compound of formula (VIII) with a
compound of formula (IX) in the presence of a
palladium catalyst, such as in the presence of
Pd(OAc)2 and tBuaP. Further, the process of the
invention may also comprise the additional step of
isolating the compound of formula (I). This can be
done by the skilled person by any of the known
conventional means, such as the recovery methods
described above. The starting products are
commercially available or may be obtained by applying
or adapting any known methods or those described in
the examples. Representative schemes of the processes
of the invention are summarized below: all
substituents in the synthetic Schemes, unless
otherwise indicated, are as previously defined.Scheme
1 Scheme 2 Scheme 3Scheme 4 Scheme 5 According to
another object, the invention is directed to compounds
of formula (II): (H) wherein R1, Y, A, M, Q, X, J ,
R5, R5a , R6, R6a , R7, R7a , R8, R8a , x , and y are
as defined in formula (I) ;57 02297 R3 is halogen, CrC
6 alkyl, Cr C6 halogenoalkyl, C2-C6 alkenyl, C2-C6
alkynyl, C1- C6 alkoxy or CN ; and U is H or an amine
protecting group. Preferably, the compound of formula
(II) is of formula (Ma): (Ha) wherein R) 1, DR3 , and
U are as defined in formula (II). In a preferred
aspect, the compounds of formula (II) are of formula
(lib): (lib) wherein U and R are as defined in formula
(Ha) and R15 is as defined in formula (I)- EXAMPLES
Other features of the invention will become apparent
in the course of the following descriptions of
exemplary embodiments. These examples are given for
illustration of the invention and are not intended to
be limiting thereof.Example 1: {5-[4-(2, 6-dichloro
benzyl) piperazine -1-yl]-4-methyl-benzofuran-
2-yl}-morpholin-4-yl-methanone
2-Methoxy-6-methylbenzaldehyde Potassium peroxy
disulphate (89.31 g , 0.33mol) and copper (II)
sulphate pentahydrate (27.22 g, 0.1 1 mol) was added
to a solution of 2,3-dimethylanisole ( 15 g, 0.1 1
mol) in acetonitrile water mixture (750 ml, 1:1). The
reaction mixture was stirred for 15 min at reflux
until no starting material remained as judged by 



TLC (Thin Layer Chromatography). On cooling the
reaction mixture to room temperature, the product was
extracted into dichloromethane (2 x 225ml). The
organic layer was washed with water (2 x 100ml) and
brine solution (100 ml). The organic layer was dried
over sodium sulfate and concentrated under reduced
pressure to give the crude product. Column
chromatography using 4/96 ethyl acetate/ hexane
yielded 2-Methoxy-6-methylbenzaldehyde (7.32g, 44.2%).
1H NMR (300 MHz, CDCI3) , d 2.60 (3H, s), 3.90 (3H,
s), 6.80(2H, t), 7.40(1 H, t), 10.65(1 H, s).
3-Bromo-6-methoxy-2-methyl=benzaldehyde
2-Methoxy-6-methylbenzaldehyde (7.32 g , 0.049 mol) in
carbon tetrachloride (183 ml) was cooled to -100C, and
iron powder ( 150 mg, 0.002 mol) was added to it.
Bromine (3.0 ml, 0.058 mol) was added over a period of
10 minutes. The mixture was stirred for 1 hour and
then poured into water (225 ml). The organiclayer was
washed with sodium thiosulfate solution (2 x 50 ml),
water (50 ml) and brine solution (50 ml). The organic
layer was dried over sodium sulfate and concentrated
under reduced pressure to give
3-Bromo-6-methoxy-2-methylbenzaldehyde (10.32 g, 92.5
%). 1H NMR (300 MHz, CDCI3) , d 2.65 (3H, s), 3.90
(3H, s), 6.78(1 H, d), 7.64(1 H, d), 10.50(1 H, s).
3-Bromo-6-hydroxy-2-methyl-benzaldehyde A solution of
boron tribromide (12.62 ml, 0.087 mol) in
dichloromethane (50 ml) was added to a stirred
solution of 3-Bromo-6-methoxy-2-methyl-benzaldehyde
(20.0 g, 0.087 mol) in dichloromethane (350 ml) under
nitrogen at 00C. The reaction mixture was stirred for
1.5 hours. Water (400 ml) was added cautiously and the
mixture was stirred for 15 min. The organic layer was
washed with sodium bicarbonate solution (200 ml),
water (200 ml) and brine (200 ml). The organic layer
was dried over sodium sulfate and concentrated under
reduced pressure to give the crude product as orange
brown solid. Column chromatography using 3/97 ethyl
acetate/ hexane yielded
3-Bromo-6-hydroxy-2-methyl-benzaldehyde (13.82 g ,
73.6%). 1H NMR (300MHz, CDCI3) , d 2.60 (3H s), 6.76 (
1H, d), 7.62(1 H, d), 10.4(1 H s), 12.1(1 H, s).
5-Bromo 4-methyl-benzofuran-2-carboxylic acid ethyl
ester To a solution of
3-Bromo-6-hydroxy-2-methyl-benzaldehyde (6.8 g, 0.032
mol)) in anhydrous DMF (50 ml) was added potassium
carbonate ( 13.1 g , 0.095 mol) and cooled to 00C.
Bromo ethyl acetate (7.1 ml, 0.063 mol) was added
slowly. The reaction mixture was stirred for one hour
at 00C. The completion of thereaction was confirmed by
TLC. The reaction mixture was then heated to 1000C and
maintained for 2 hours. After cooling to room
temperature, ice water (250 ml) was added and the
mixture was stirred for 20 minutes. The solid
separated was filtered, washed with water (100 ml) and
dried under vacuum, to get crude product. Column
chromatography using 2/5 ethyl acetate/hexane yielded
5-Bromo-4- methyl-benzofuran-2-carboxylic acid ethyl
ester (6.2 g, 69.6 %) 1H NMR (300MHz, CDCI3) , d 1.4
(3H, t), 2.60 (3H, s), 4.4 (2H, qt), 7.30(1 H, d),
7.44 (2H, m).
4-(2-ethoxycarbonyl-4-methyl-benzofuran-5-yl)-piperazi
ne-1-carboxylic acid tert-butyl ester Toluene (30 ml)
was stirred under argon atmosphere for 30 minutes at
room temperature. Cesium carbonate (4.83 g, 0.015
mol), palladium acetate (0.19 g , 0.0008 mol), BINAP
(0.66 g , 0.001 mol), 5-Bromo-4-methyl-benzofuran-2-
carboxylic acid ethyl ester (3 g, 0.010 mol ) and
piperazine-1-carboxylic acid tertbutyl ester (2.16 g,
0.001 mol) was added with a regular interval of 30
minutes under argon atmosphere. The reaction mixture
was stirred for 30 minutes at room temperature and
then heated to reflux. The mixture was maintained at
reflux for 16 hours. The reaction mixture was diluted
with ethyl acetate (50 ml) and the inorganic material
was filtered. The filtrate was then washed with water
(2 x 15 ml), brine solution (50 ml). The organic layer
was dried over sodium sulfate and concentrated under
reduced pressure to get crude product as dark brown
solid. Column chromatography using 5/95 ethyl
acetate/hexane yielded 4-(2-
ethoxycarbonyM-methyl-benzofuran-
-yO-piperazine-i-carboxylic acid tert-butyl ester (1.4
g , 34.1%) 1H NMR (300 MHz, CDCI3) , d 1.5 (3H, t),
1.5 (9H, s), 2.5(3H, s), 2.8(4H, t), 3.5 (4H, t), 4.4
(2H, qt), 7.18 ( 1H, d), 7.38 ( 1H, d), 7.56 ( 1H,
s).6 1 PCT/EP2009/002297 4-Methyl-5-piperazin-1
yl-benzofuran-2-carboxylic acid ethyl ester
trifluoroacetic acid salt Trifluoroacetic acid (3 ml)
was added to a stirred solution of 4-(2-
Ethoxycarbonyl-4-methyl-benzofuran-5-yl)-piperazine-1
-carboxylic acid tert-butyl ester ( 1 .4 g, 0.003 mol)
in dichloromethane (10 ml) at room temperature. The
reaction mixture was stirred for 2 hours. Solvent was
concentrated under reduced pressure, the residue was
triturated with diethyl ether (20 ml) to isolate
4-Methyl-5- piperazin-1-yl-benzofuran-2-carboxylic
acid ethyl ester trifluoroacetic acid salt (1 .25 g ,
86.2 %). 1H NMR (300 MHz, CDCI3) , d 1.4 (3H, t), 2.4
(3H, s), 2.9 (4H, t), 3.4(4H, t), 4.4 (2H, qt) 7.20(1
H, d), 7.3-7.4 (2H, m). 5-[4-(2, 6-Dichloro
benzyl)-piperazine-1-yl]-4-methyl-benzofuran-2-carboxy
lic acid ethyl ester To a stirred solution of
4-Methyl-5-[4-(2, 2,
2-trifluoro-acetyl)-piperazin-1-yl]-
benzofuran-2-carboxylic acid ethyl ester (0.15 g,
0.0003 mol) in dry THF was added triethyl amine (0.15
ml, 0.001 mol) and cooled to 00C and stirred under
nitrogen. 2,6 dichloro benzyl bromide (0.107 g,
0.00045 mol) was added and stirred for 2 hours at room
temperature. The completion of the reaction was
confirmed by TLC. Solvent was concentrated under
reduced pressure added water. The solid separated was
filtered, washed with water (10 ml). After drying
under vacuum, the crude product was isolated as brown
solid. Column chromatography using 10/90 ethyl acetate
/hexane yielded
5-[4-(2,6-Dichlorobenzyl)-piperazine-1-yl]-4-methyl-be
nzofuran-2-carboxylic acid ethyl ester (0.13 g, 78%).
1H NMR (300MHz, CDCI3) d 1.4 (3H, t), 2.5 (3H, s), 2.8
(4H, s), 2.9 (4H, s), 



3.9 (2H, s), 4.5 (2H, qt), 7.2 (2H, m), 7.4 (2H, m),
7.6 ( 1H, s). 5-[4-(2, 6-Dichloro benzyl)
=piperazine-1-yl] -4-methyl-benzofuran-2- carboxylic
acid To a solution of 5-[4-(2, 6-Dichloro
benzyl)-piperazine-1-yl]-4-methylbenzofuran-
2-carboxylic acid ethyl ester (0.08 g, 0.0001 mol) in
THF: Water: Methanol (3:2:1 ) mixture (19ml) was added
lithium hydroxide (0.02 g, 0.0005 mol) at 0 C. The
reaction mixture was stirred for 2hours. The
completion of the reaction was confirmed by TLC.
Solvent was concentrated under reduced pressure added
ice water. The pH of the mixture was made acidic with
1N HCI and the solid separated was filtered. After
drying under vacuum, isolated 5-[4-(2,6-Dichloro
benzyl) -piperazine-1-yl]
-4-methyl-benzofuran-2-carboxylic acid (70 mg, 94%).
1H NMR: (300MHz, DMSO-d6) d 3.2 (4H, s), 3.62 (4H, S),
4.72 (2H, s), 7.28 ( 1H, D), 7.7 (5H, m), 10.0 ( 1H,
bs). {5-[4-(2, 6-dichloro benzyl)
piperazine-1-yl]-4-methyl-benzofuran-2-yl}- morpholin
4-yl methanone To a solution of 5-[4-(2, 6-Dichloro
benzyl) -piperazine-1-yl] -4-methylbenzofuran-
2-carboxylic acid (0.07 g , 0.00017 mol) in anhydrous
DMF (275 ml) was added diisopropyl ethyl amine
(0.08ml, 0.0005mol) and morpholine (0.16 ml, 0.00018
mol) under nitrogen atmosphere. The reaction mixture
was stirred for 15 minutes, added Py-BOP (0.1 1 g,
0.0002 mol) and stirred for 1 hour. Thecompletion of
the reaction was confirmed by TLC. The reaction
mixture was quenched into ice water. The solid
separated was filtered. After drying under vacuum, the
crude product was isolated as white solid. The crude
product was purified by Prep HPLC using a Zorbax C-18
column with mobile phase 0.1% trifluoroacetic acid in
water (A) /Acetonitrile (B) with a flow rate of 20
ml/min to yield
{5-[4-(2,6-dichlorobenzyl)piperazine-1-yl]-4-methyl-be
nzofuran-2-yl}-mo f holin- 4-yl-methanone (35 mg,
43%). 1H NMR (300MHz, DMSO-d6), d 3.4(7H s), 3.7 (5H,
s), 3.9 (4H, s), 4.6 (2H, S) 7.2(1 H, d), 7.3 ( 1H,
d), 7.4 (2H, d), 7.5 (2H d). LCMS (m/z) 488 HPLC:
98.23% Example 2:
4-Bromo-5-(4-tert-butoxycarbonylpiperazin-1-yl)-benzof
uran-2- carboxylic acid
5-(4-tert-butoxycarbonylpiperain-1-yl)-2-hydroxybenzal
dehyde Toluene (9.7 L) was introduced into a reactor
and degassed using vacuum / nitrogen. Under nitrogen
at 23C was palladium acetate ( 11.0 g, 0.049 mol, 0.01
equiv.) was loaded and the mixture was stirred until
complete dissolution of palladium. A solution of
tri-te/t-butyl-phosphine (10.0 g , 0.049 mol, 0.01
equiv.) in toluene (0.3 L) was then added, followed by
the addition of 5-bromo-2- hydroxybenzaldehyde (1000 g
, 4.97 mol, 1 equiv.),
tert-butyl-1-piperazinecarboxylate (1065.4 g, 5.72
mol, 1.1 equiv.) and sodium-tert-butoxide (1052.4 g,
10.9 mol, 2.2 equiv.). The resulting yellow-orange
solution was stirred for 22 h at 420C. The
red-brownish slurry was mixed with a mixture (pH
around 5-6) ofdistilled water (8 L) and glacial acetic
acid (800 ml_), and stirred for 10 min. The organic
phase was separated from the aqueous phase and washed
twice with distilled water (2 x 8 L). The organic
phase was then dried by addition of sodium sulphate
(2.5 kg), stirred for 30 min. and filtered. The
resulting dark-orange organic phase was weighed (9.65
kg) and an aliquot (100 g) was taken. The aliquot was
concentrated in vacuo to yield a dark-orange oil which
was purified by column chromatography (SiO2, h: 30 cm,
d: 4 cm, eluant: MTBE/heptane 1:1 ) . The named
compound was obtained as yellow crystals (8.9 g).
Calculation of the total yield from the aliquot gave
56%. MS (ES+): 307 (M+H).
5-(4-tert-butoxycarbonylpiperazin-1
-yl)-benzofuran-2-carboxylic acid ethyl ester K2CO3
(250 mg, 1.8 mmol) and Ethyl bromoacetate (0.20 ml,
1.7 mmol) were added to a solution of
hydroxybenzaldehyde in NMP (5 mL). The mixture was
stirred for 4 h at 110C. The reaction was quenched
with H2O, extracted with EtOAc, washed with brine and
water. After evaporation of EtOAc, the residue was
recrystallized in a mixture of MTB/Heptane 5/1 to give
yellow crystals (0.45 g, 70%). MS (ES+): 375 (M+H).
4-Bromo-5-(4-tert-butoxycarbonylpiperazin-1-yl)-benzof
uran-2-carboxylic acid ethyl ester Bromine (12 mL,
0.23 mol) was added to a solution of ester (73 g, 0.19
mol) in presence of cat. iron (0.8 g, 14.3 mmol) in
dichloromethane (900 mL). The reaction was stirred for
2 days at rt. The bromohydrate was filtrated off and
driedunder vacuum. The mother liquor was concentrated,
the oily residue was taken into iPrOH and triturated
with a spatula. The precipitate obtained was filtered
off and dried. Combination of both filtrate provided
88 g , 70% of the desired compound. MS (ES+): 454
(M+H).
4-Bromo-5-(4-tert-butoxycarbonylpiperazin-1-yl)-benzof
uran-2-carboxylic acid A solution of ester (4.6 g,
10.1 mmol) and potassium hydroxide (0.660 g, 11.7
mmol) in MeOH was stirred under reflux for 8 h. After
removal of MeOH by evaporation, the residue was taken
in H2O. The free acid (4.1 g, 95%) was obtained as a
white powder after precipitation by slow addition of
25% HCI under cooling conditions, filtration and
drying. MS (ES+): 426 (M+H). The compounds reported in
the Table below were prepared according to similar
methods or by well-known techniques by one of ordinary
skill in the arts. Their mass spectral data are also
reported therein.Arylpyrazinone derivatives insulin
secretion stimulators, methods for obtaining them and
use thereof for the treatment of diabetes Field of the
invention The present invention relates to
arylpyrazinone derivatives of formula (I) as insulin
secretion stimulators. The invention also relates to
the preparation and use of these pyrazinone
derivatives for the prophylaxis and/or treatment of
diabetes and pathologies associated. Background of the
invention Type 2 diabetes mellitus is one of the most
common worldwide diseases. In 2007, its prevalence was
estimated at 5.9 % (246 million people) of the adult 



population and is in continuous increase. This disease
is even more serious since it could lead to severe
micro- and macro-complications, which could become
disabling or lethal, as diabetes is a major risk
factor for cardiovascular disease and stroke. Type 2
diabetes is characterized by a fasted and
post-prandial hyperglycemia, consequence of two main
defects: an insulin resistance at the level of target
tissues and an altered insulin secretion from the
pancreatic beta cells. This latter anomaly seems to
appear very early as it is present at the Impaired
Glucose Tolerance (IGT) stage (Mitrakou et al., N.
Engl. J. Med. 326: 22-29, 1992). It has been observed
in UK Prospective Diabetes Study (UKPDS) that 50% of
the beta cell function is already lost when diabetes
is diagnosed, suggesting that deterioration in beta
cell function may begin 10- 12 years before diabetes
diagnosis (Holman, Diabetes Res. Clin. Pract. 40 :
S21, 1998 or UKPDS Group, Diabetes 44: 1249-58, 1995).
The defective insulin secretion is due to a
quantitative and a qualitative defect of the beta
cell, i.e. a decreased beta cell mass and a specific
defect of insulin release in response to glucose,
especially the first phase of secretion, since the
response to non-glucose secretagogues is preserved1A
(Pfeifer et al., Am. J. Med. 70: 579-88, 1981). The
importance of restoring a normal profile of insulin
release in response to glucose to maintain the
glycemic control within a normal range was supported
by studies in nondiabetic volunteers showing that
delaying the first phase of insulin secretion in
response to glucose led to glucose intolerance
(Calles-Escandon et al., Diabetes 36: 1167-72,1987).
Oral antidiabetics available for treatment of type 2
diabetic patients, such as sulfonylureas or glinides,
are known to induce insulin secretion, by binding to
sulfonyurea receptor on the K-ATP channels of the beta
cell, leading to increase in intracellular calcium and
insulin exocytosis. This insulin release is thus
totally independent of the plasma glucose level and
treatment with these molecules usually induces
sustained hyperinsulinemia, which could lead to
several side-effects, such as severe hypoglycemia,
body weight gain, and aggravation of cardiovascular
risk. In addition, the prolonged hyperinsulinemia
observed with sulfonylurea treatment, with no
preservative effect of the beta cell mass, could lead
to secondary failure due to beta cell exhaustion,
another deleterious side effect of these compounds.
New treatment of type 2 diabetes should restore a
normal profile of insulin release specifically in
response to glucose, while preserving or increasing
the beta cell mass. This is observed with GLP-1
analogs, such as exenatide or liraglutide, but these
molecules are peptides and must be administered by
parenteral route. Such characteristics for a new oral
small molecule would be a great advantage over the
other antidiabetic drugs. According to the present
invention, the compounds of the formula (I) are
insulin secretion stimulators, useful for treatment of
diabetes and pathologies associated. They lower blood
glucose levels by restoring the defective
glucose-induced insulin secretion in type 2 diabetics.
The patent application US 2007082913 describes
piperidinylpiperazine compounds for treating chemokine
mediated diseases, such as, inflammatory diseases,
autoimmune diseases, graft rejection, infectious
diseases (e.g,tuberculoid leprosy), fixed drug
eruptions, cutaneous delayed-type hypersensitivity
responses, type I diabetes, viral meningitis and
tumors. The patent application WO 2004099161 describes
pyrazinones as corticotropin releasing factor (CRF1)
receptor antagonists for the treatment of CNS and
other disorders, particularly anxiety-related
disorders and mood disorders. The patent JP 63301874
describes quinoxalines that exhibit aldose reductase
inhibiting activity and are effective to remedy for
diabetes complication, such as corneal wound heating
defect, cataract, nervous disease, cell membrane
disease or renal disease. Summary of the invention The
present invention is directed towards arylpyrazinone
derivatives of formula (I). Said derivatives are
useful for treating diabetes and pathologies
associated therewith. Arylpyrazinone derivatives
according to the invention have the following formula
(I): (I) wherein: R1 is selected from Z; R2 is
selected from hydrogen, alkyl, cycloalkyl; R3 is
selected from hydrogen, halogen, alkyl, cycloalkyl; A
is selected from aryl, heteroaryl, arylalkyl, wherein
alkyl, aryl and heteroaryl groups can be optionally
substituted by one or more substituents selected from
Y;Z is: alkyl, alkenyl, alkynyl, alkoxyalkyl, aryl,
arylalkyl, aryloxyalkyl, arylalkoxyalkyl,
arylthioalkyl, arylalkylthioalkyl, heteroarylalkyl,
heteroaryloxyalkyl, heteroarylalkoxyalkyl,
heteroarylthioalkyl, heteroarylalkylthioalkyl,
heterocycloalkyl, heterocycloalkylalkyl,
heterocycloalkyloxyalkyl, heterocycloalkylalkoxyalkyl,
heterocycloalkylthioalkyl,
heterocycloalkylalkylthioalkyl, arylalkenyl,
arylalkynyl, cycloalkyl, cycloalkylalkyl,
cycloalkyloxyalkyl, cycloalkylalkoxyalkyl,
cycloalkylthioalkyl, cycloalkylalkylthioalkyl, each of
these groups can be optionally substituted by one or
more substituents selected from Y; Y is: hydroxy,
thio, halogen, cyano, trifluoromethoxy,
trifluoromethyl, carboxy, carboxymethyl, carboxyethyl,
alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,
aryloxy, arylalkoxy, amino, NR5R6, azido, nitro,
guanidino, amidino, phosphono, oxo, carbamoyle,
alkylsulfonyl, alkylsulfinyl, alkylthio, SFs, two Y 



groups can form a methylenedioxy; R5 and R6 are
independently selected from hydrogen, alkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, wherein alkyl,
aryl and heteroaryl groups can be optionally
substituted by one or more substituents selected from
Y, R5 and R6 together can constitute an heterocycle;
R2 and R3 can constitute a cycle which corresponds to
the general formula (II)R4 OD wherein: R1 and A are
defined as above; n = 3, 4 , 5; R4 represents one or
more substituents selected from hydrogen, alkyl,
alkoxy, cycloalkyl, aryl, wherein alkyl, cycloalkyl
and aryl groups can be optionally substituted by one
or more substituents, selected from hydroxy, halogen,
alkyl, alkoxy, trifluoromethoxy, trifluoromethyl,
alkylsulfonyl, NR7R8; R7 and R8 are independently
selected from hydrogen, alkyl, cycloalkyl; as well as
its racemic forms, tautomers, enantiomers,
diastereomers, epimers and polymorphs, and mixtures
thereof, and the pharmaceutically acceptable salts
thereof; In another preferred embodiment, the
invention provides arylpyrazinone derivatives of
formula (I), wherein: R1 is selected from alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, alkoxyalkyl,
each of these groups can be optionally substituted by
one or more substituents selected from Y; R2 is
selected from hydrogen, alkyl, cycloalkyl; R3 is
selected from hydrogen, halogen, alkyl, cycloalkyl; A
is selected from aryl, heteroaryl,wherein aryl and
heteroaryl groups can be optionally substituted by one
or more substituents selected from Y; Y is: hydroxy,
thio, halogen, cyano, trifluoromethoxy,
trifluoromethyl, carboxy, carboxymethyl, carboxyethyl,
alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,
aryloxy, arylalkoxy, amino, NR5R6, azido, nitro,
guanidino, amidino, phosphono, oxo, carbamoyle,
alkylsulfonyl, alkylsulfinyl, alkylthio, SF5, two Y
groups can form a methylenedioxy; R5 and R6 are
independently selected from hydrogen, alkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl; wherein alkyl,
aryl and heteroaryl groups can be optionally
substituted by one or more substituents selected from
Y; R5 and R6 together can constitute an heterocycle;
R2 and R3 can constitute a cycle which corresponds to
the general formula (II), R4 (N) wherein: R1 and A are
defined as above; n = 3, 4 , 5; R4 represents one or
more substituents selected from hydrogen, alkyl,
alkoxy, cycloalkyl, aryl; wherein alkyl, cycloalkyl
and aryl groups can be optionally substituted by one
or more substituents, selected from hydroxy, halogen,
alkyl, alkoxy, trifluoromethoxy, trifluoromethyl,
alkylsulfonyl;as well as its racemic forms, tautomers,
enantiomers, diastereomers, epimers and polymorphs,
and mixtures thereof, and the pharmaceutically
acceptable salts thereof. In another preferred
embodiment, the invention provides pyrazinone
derivatives of formula (I), wherein: R1 is selected
from alkyl, cycloalkyl, cycloalkylalkyl, alkoxyalkyl;
each of these groups can be optionally substituted by
one or more substituents selected from halogen,
hydroxy; preferably, R1 is: ethyl, propyl, isopropyl,
butyl; sec-butyl, tert-butyl, cyclopropyl,
cyclopropylmethyl; R2 is selected from hydrogen,
alkyl, cycloalkyl; R3 is hydrogen, alkyl, cycloalkyl,
halogen; preferably R2 and R3 are selected
independently from hydrogen, alkyl; more preferably R2
and R3 are hydrogen; A is selected from aryl,
heteroaryl; wherein aryl and heteroaryl groups can be
optionally substituted by one or more substituents
selected from Y; preferably, A is: phenyl, indolyl,
quinolinyl; each of these groups can be optionally
substituted by one or more groups selected from Y; Y
is: hydroxy, thio, halogen, cyano, trifluoromethoxy,
trifluoromethyl, carboxy, carboxymethyl, carboxyethyl,
alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,
aryloxy, arylalkoxy, amino, NR5R6, azido, nitro,
guanidino, amidino, phosphono, oxo, carbamoyle,
alkylsulfonyl, alkylsulfinyl, alkylthio, SF5, two Y
groups can form a methylenedioxy preferably, Y is:
halogen, trifluoromethoxy, trifluoromethyl, carboxy,
alkyl, alkoxy, alkylsulfonyl, two Y groups can form a
methylenedioxy;8 R5 and R6 are independently selected
from hydrogen, alkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl; wherein alkyl, aryl and heteroaryl
groups can be optionally substituted by one or more
substituents selected from Y; R5 and R6 together can
constitute an heterocycle; 



R2 and R3 can constitute a cycle which corresponds to
the general formula (H). R4 (II) wherein: R1 and A are
defined as above; n = 3, 4 , 5; R4 represents one or
more substituents selected from hydrogen, alkyl,
alkoxy, cycloalkyl, aryl; wherein alkyl, cycloalkyl
and aryl groups can be optionally substituted by one
or more substituents, selected from hydroxy, halogen,
alkyl, alkoxy, trifluoromethoxy, trifluoromethyl,
alkylsulfonyl; preferably, R2 and R3 constitute a
cycle, which corresponds to tetrahydroquinoxalin-2(1
H)-one; other preferred compounds are compounds of
general formula (I) wherein, when A is a phenyl group,
the phenyl group is not substituted in meta position
with a phenyl group optionally substituted; other
preferred compounds are compounds of general formula
(I) wherein, when R1 is a methyl, A is not
4-substituted-piperidinemethyl;as well as its racemic
forms, tautomers, enantiomers, diastereomers, epimers
and polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof. The
compounds of the formula (I) may be chosen from the
following compounds: 1-cyclopropyl- -phenylpyrazin^O
H)-one; 1-(cyclopropylmethyl)-3-phenylpyrazin-2(1
H)-one; 1-ethyl-3-(4-fluorophenyl)pyrazin-2(1 H)-one;
1-ethyl-3-(4-methoxyphenyl)pyrazin-2(1 H)-one;
1-ethyl-3-(4-methylphenyl)pyrazin-2(1/-/)-one;
1-ethyl-3-(5-fluoro-2-methoxyphenyl)pyrazin-2(1
/-/)-one;
1-ethyl-3-[4-(methylsulfonyl)phenyl]pyrazin-2(1H)-one;
1-ethyl-3-[4-(trifluoromethoxy)phenyl]pyrazin-2(1/-/)-
one;
1-ethyl-3-[4-(trifluoromethyl)phenyl]pyrazin-2(1H)-one
; 1-ethyl-3-phenylpyrazin-2(1 H)-one; 1-ethyl-3-(1
H-indol-5-yl)pyrazin-2(1H)-one; 1-ethyl-3-(1
H-indol-6-yl)pyrazin-2(1 H)-one;
1-ethyl-3-quinolin-6-ylpyrazin-2(1 H)-one;
1-isopropyl-3-phenylpyrazin-2(1 H)-one;
1-butyl-3-phenylpyrazin-2(1 H)-one;
1-isobutyl-3-phenylpyrazin-2(1 /-/)-one;
3-(1,3-benzodioxol-5-yl)-1-ethylpyrazin-2(1/7)-one;
3-(2-ethoxyphenyl)-1 -ethylpyrazin-2(1 H)-one;
3-(4-chlorophenyl)-1-(cyclopropylmethyl)pyrazin-2(1AV)
-one;
3-(4-chlorophenyl)-1-ethyl-5,6,7,8-tetrahydroquinoxali
n-2(1 /-/)-one; 3-(4-chlorophenyl)-1 -ethylpyrazin-2(1
H)-one; 3-(4-chlorophenyl)-1 -isobutylpyrazin-2(1
H)-one; 3-(4-tert-butylphenyl)-1 -ethylpyrazin-2(1
H)-one; 3-phenyl-1-propylpyrazin-2(1/-/)-one;
4-(4-ethyl-3-oxo-3,4-dihydropyrazin-2-yl)benzoic acid;
10 as well as its racemic forms, tautomers,
enantiomers, diastereomers, epimers and polymorphs,
and mixtures thereof, and the pharmaceutically
acceptable salts thereof. More preferably, the
compounds of the formula (I) according to the
invention may be chosen from: 3-(1
,3-benzodioxol-5-yl)-1 -ethylpyrazin-2(1 H)-one;
3-(4-chlorophenyl)-1 -(cyclopropylmethyl)pyrazin-2(1
H)-one;
3-(4-chlorophenyl)-1-ethyl-5,6,7,8-tetrahydroquinoxali
n-2(1/-/)-one; 3-(4-chlorophenyl)-1
-isobutylpyrazin-2(1 H)-one;
3-phenyl-1-propylpyrazin-2(1AV)-one; as well as its
racemic forms, tautomers, enantiomers, diastereomers,
epimers and polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof. The
invention also relates to the racemic forms,
tautomeric forms, enantiomers, diastereoisomers,
epimers and organic or mineral salts of the compounds
of the general formula (I), as well as their
crystalline forms, including their polymorphic forms
and the polymorphic forms of the compounds of formula
(I). The present invention is directed not only to
racemic mixtures of these compounds, but also to
individual stereoisomers and/or diastereoisomers
thereof, as well or as mixtures of these in all
proportions. The compounds of the invention of the
formula (I), as defined above, containing a
sufficiently acidic function or a sufficiently basic
function, or both, may include the corresponding
pharmaceutically acceptable salts of an organic or
mineral acid, or of an organic or mineral base. The
expression "pharmaceutically acceptable salts" refers
to the relatively non-toxic mineral and organic
acid-addition salts, and the base-addition salts, of
the compounds of the present invention. These salts
may be prepared in situ during the final isolation and
purification of the compounds.11 In particular, the
acid-addition salts may be prepared by separately
reacting the purified compound in its purified form
with an organic or mineral acid and isolating the salt
thus formed. The resulting salts are, for example,
hydrochlorides, hydrobromides, sulfates,
hydrogenosulfates, dihydrogenophosphates, citrates,
maleates, fumarates, trifluoroacetates, 2-
naphtalenesulfonat.es, para-toluenesulfonates. The
invention also relates to pharmaceutically acceptable
salts with organic or inorganic bases. In particular,
the basic-addition salts may be prepared by 



separately reacting the purified compound in its
purified form with an organic or inorganic base and
isolating the salt thus formed. The resulting salts
are, for example, metal salts, particularly alkali
metal salts, alkaline-earth metal salts and transition
metal salts (such as sodium, potassium, calcium,
magnesium, aluminum), or salts obtained with bases,
such as ammonia or secondary or tertiary amines (such
as diethylamine, triethylamine, piperidine,
piperazine, morpholine), or with basic amino-acids, or
with osamines (such as meglumine), or with
aminoalcohols (such as 3-aminobutanol and 2-
aminoethanol). The invention also relates to the salts
used for chiral resolution of the racemates. As
examples, the following chiral acids can be used :
(+)-D-di-Obenzoyltartaric acid,
(-)-L-di-O-benzoyltartaric acid,
(-)-L-di-O,O'-p-toluyl-Ltartaric acid,
(+)-D-di-O,O'-p-toluyl-L-tartaric acid, (R)-(+)-malic
acid, (S)-(-)- malic acid, (+)-camphoric acid,
(-)-camphoric acid, R-(-)1 ,1'-binaphtalen-2,2'- diyl
hydrogenophosphonic, (+)-camphanic acid, (-)-camphanic
acid, (S)-(+)-2- phenylpropionic acid,
(R)-(+)-2-phenylpropionic acid, D-(-)-mandelic acid,
L- (+)-mandelic acid, D-tartaric acid, L-tartaric
acid, or any mixture of them. As examples, the
following chiral amines can be used: quinine, brucine,
(S)- 1-(benzyloxymethyl)propylamine (III),
(-)-ephedrine, (4S,5R)-(+)-1 ,2,2,3,4-
tetramethyl-5-phenyl-1 ,3-oxazolidine,
(R)-1-phenyl-2-p-tolylethylamine, (S)- phenylglycinol,
(-)-N-methylephedrine, (+)-(2S,3R)-4-dimethylamino-3-
methyl-1 ,2-diphenyl-2-butanol, (S)-phenylglycinol,
(S)-a-methylbenzylamine or any mixture of them.12 Also
included in the scope of the present invention are
prodrugs of the compounds of formula (I). The term
"prodrug" as used herein refers to any compound that
when administered to a biological system generates the
"drug" substance (a biologically active compound) as a
result of spontaneous chemical reaction(s), enzyme
catalyzed chemical reaction(s), and/or metabolic
chemical reaction(s). In accordance with the present
invention and as used herein, the following terms are
defined with the following meanings, unless explicitly
stated otherwise. The term "aryl" refers to aromatic
groups which have 5-14 ring atoms and at least one
ring having a conjugated pi (p ) electron system and
includes biaryl groups, all of which may be optionally
substituted. Suitable aryl groups include phenyl,
naphthyl, biphenyl, anthryl, phenanthryl, indenyl and
the like. The term "heteroaryl" refers to 5-14 ring
atom aromatic heterocycles containing 1 to 4
heteroatoms, as ring atoms in the aromatic ring and
the remainder of the ring atoms being carbon atoms.
Suitable heteroatoms include O, S, N. Suitable
heteroaryl groups include furanyl, benzofuranyl,
thienyl, pyridyl, pyridyl-N-oxide, pyrimidinyl,
pyrazinyl, oxazolyl, thiazolyl, isoxazolyl,
quinolinyl, triazolyl, pyridazinyl, pyrrolyl,
imidazolyl, indazolyl, isothiazolyl, indolyl,
oxadiazolyl and the like. The term "cycloalkyl" means
saturated carbocyclic rings, optionally substituted,
and includes mono-, bi- and tri-cyclic compounds with
3 to 10 carbon atoms. Suitable cycloalkyl groups are:
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclodecyl, adamantyl and the
like.13 The term "heterocycloalkyl" refers to
optionally substituted monocyclic, bicyclic or
tricyclic radicals, comprising one or more
heteroatoms, preferably chosen from among O, S and N,
optionally in the oxidized state (for S and N), and
optionally one or more double bonds. At least one of
the rings preferably comprises from 1 to 4 endocyclic
heteroatoms, more preferably from 1 to 3 heteroatoms.
Most preferably, the heterocycloalkyl (or simply
"heterocyclic" or "heterocycle") radical comprises one
or more rings, each having from 5 to 8 nodes. Examples
of heterocyclic radicals are: morpholinyl,
piperidinyl, piperazinyl, thiazolidinyl, oxazolidinyl,
tetrahydrothienyl, dihydrofuranyl, tetrahydrofuranyl,
pyrazolidinyl, 1,3-dioxolanyl, pyrrolidinyl, pyranyl,
dihydropyranyl, isoxazolidinyl, imidazolyl,
imidazolidinyl and the like. The term "alkyl" refers
to a saturated aliphatic groups, including straight
chain and branched chain groups. Suitable alkyl
groups, having 1 to 20 carbon atoms, include methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl,
tert-butyl, pentyl, hexyl, octyl, decanoyl,
dodecanoyl, hexadecyl, octadecyl groups and the like.
The term "alkenyl" refers to unsaturated groups
comprising at least one carbon-carbon double bond, and
includes straight chain, branched chain and cyclic
groups. Suitable alkenyl groups, having 2 to 20 carbon
atoms, include ethenyl, 2-propenyl, 2-butenyl,
3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl and the
like. The term "alkynyl" refers to unsaturated groups
comprising at least one carbon-carbon triple bond and
includes straight chain, branched chain and cyclic
groups; and optionally includes at least one
carbon-carbon double bond. Suitable alkynyl groups,
having 2 to 20 carbon atoms, include ethynyl,
2-propynyl, 2-butynyl, 3-butynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl and the like.14 The term
"arylalky " refers to an alkyl group, preferably an
alkyl group having 1 to 20 carbon atoms, substituted
with an aryl group. Suitable arylalkyl groups include
benzyl, picolyl, and the like. The term "arylalkenyl"
refers to an alkenyl group, preferably an alkenyl
group having 1 to 20 carbon atoms, substituted with an
aryl group. The term "arylalkynyl" refers to an
alkynyl group, preferably an alkynyl group having 1 to
20 carbon atoms, substituted with an aryl group. The
term "alkoxy" refers to the group alk-O- wherein "alk"
is an alkyl group. 



The term "aryloxy" refers to the group aryl-O-. The
term "aryloxyalkyl" refers to an alkyl group
substituted with an aryloxy group. The term
"arylalkoxyalkyl" refers to an alkyl group substituted
with an arylalkoxy group. The term "arylalkoxy" refers
to the group aryl-Alk-O-, wherein "AIk" is an alkyl
group. The term "arylthioalkyl" refers to an alkyl
group substituted with an arylthio group. The term
"alkylsulfinyl" refers to an alkyl-SO- group. The term
"alkylsulfonyl" refers to an alkyl-SO2- group. The
term "aryl sulfonylalkyl" refers to an alkyl group
substituted with an arylsulfonyl (aryl-SO2-) group.15
The term "arylalkylthioalkyl" refers to an alkyl group
substituted with an arylalkylthio. The term
"heteroarylalkyl" refers to an alkyl group substituted
with a heteroaryl group. The term "heteroaryloxyalkyl"
refers to an alkyl group substituted with a
heteroaryloxy group. The term "heteroarylalkoxyalkyl"
refers to an alkyl group substituted with a
heteroarylalkoxy group. The term "heteroarylthioalkyl"
refers to an alkyl group substituted with a
heteroarylthio group. The term
"heteroarylalkylthioalkyl" refers to an alkyl group
substituted with a heteroarylalkylthio group. The term
"heterocycloalkylalkyl" refers to an alkyl group
substituted with a heterocycloalkyl group. The term
"heterocycloalkyloxyalkyl" refers to an alkyl group
substituted with a heterocycloalkyloxy group. The term
"heterocycloalkylalkoxyalkyl" refers to an alkyl group
substituted with a heterocycloalkylalkoxy group. The
term "heterocycloalkylthioalkyl" refers to an alkyl
group substituted with a heterocycloalkylthio group.16
The term "heterocycloalkylalkylthioalkyl" refers to an
alkyl group substituted with a
heterocycloalkylalkylthio group. The term
"cycloalkylalkyl" refers to an alkyl group substituted
with a cycloalkyl group. The term "cycloalkyloxyalkyl"
refers to an alkyl group substituted with a
cycloalkyloxy group. The term "cycloalkylalkoxyalkyl"
refers to an alkyl group substituted with a
cycloalkylalkoxy group. The terms "alkylthio" refers
to the group alkyl-S-. The term "cycloalkylthio"
refers to the group cycloalkyl-S-. The term
"cycloalkylthioalkyl" refers to an alkyl group
substituted with a cycloalkylthio group. The term
"cycloalkylalkylthioalkyl" refers to an alkyl group
substituted with a cycloalkylalkylthio group. The term
"halogen" refers to a fluorine, bromine or chlorine
atom. The term "amidino" refers to -C(NR5)-NR5R6 where
R5R6 are as defined above, all, except hydrogen, are
optionally substituted. The term "carbamoyl" refers to
an unsubstituted aminocarbonyl group. The invention's
compounds according to formula (I) exhibit an
hypoglycemic activity, and are useful in the treatment
of pathologies associated with the syndrome of insulin
resistance.17 Insulin resistance is characterised by a
reduction in the action of insulin (cf. "Presse
Medicale", (1997), 26(14), 671-677) and is involved in
many pathological conditions, such as diabetes and
more particularly non-insulindependent diabetes (type
Il diabetes or NIDDM), dyslipidaemia, obesity,
arterial hypertension, and also certain cardiac,
microvascular and macrovascular complications, for
instance atherosclerosis, retinopathy and neuropathy.
In this respect, reference will be made, for Example,
to Diabetes, 37, (1988), 1595-1607; Journal of
Diabetes and its complications, 12, (1998), 110-1 19;
Horm. Res., 38, (1992), 28-32. The invention also
relates to pharmaceutical composition containing as
active ingredient at least one compound of formula
(I), as defined above, and/or a pharmaceutically
acceptable salt thereof, in combination with one or
several pharmaceutically acceptable carrier, adjuvant,
diluent or excipient. A person skilled in the art is
aware of a whole variety of such carrier, adjuvant,
diluent or excipient compounds suitable to formulate a
pharmaceutical composition. The pharmaceutical
compositions of the present invention can be
administered by a variety of routes including oral,
parenteral, intravenous, intramuscular, rectal,
permucous or percutaneous. They will thus be presented
in the form of injectable solutions or suspensions or
multi-dose bottles, in the form of plain or coated
tablets, sugar-coated tablets, wafer capsules, gel
capsules, pills, sachets, powders, suppositories or
rectal capsules, solutions or suspensions, for
percutaneous use in a polar solvent, or for permucous
use. The excipients that are suitable for such
administrations are pharmaceutically acceptable
excipients, such as cellulose or microcrystalline
cellulose derivatives, alkaline-earth metal
carbonates, magnesium phosphate, starches, modified
starches, lactose and the like 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 isotonic solutions are the vehicles most
appropriately used.18 



For example, in the case of an oral administration,
for example in the form of granules, tablets or coated
tablets, pills, capsules, gel capsules, gels, cachets
or powders, a suitable posology of the compounds is
between about 0.1 mg/kg and about 100 mg/kg,
preferably between about 0.5 mg/kg and about 50 mg/kg,
more preferably between about 1 mg/kg and about 10
mg/kg and most preferably between about 2 mg/kg and
about 5 mg/kg of body weight per day. If
representative body weights of 10 kg and 100 kg are
considered, in order to illustrate the daily oral
dosage range that can be used and as described above,
suitable dosages of the compounds of the formula (I)
will be between about 1-10 mg/per day and 1000-10000
mg/per day, preferably between about 5-50 mg/per day
and 500-5000 mg/per day, more preferably between
10-100 mg and 100-1000 mg/per day and most preferably
between 20-200 mg and 50-500 mg/per day. It will be
understood, however, that the specific dose level for
any particular patient will depend on a variety of
factors including the activity of the specific
compound employed; the age, body weight, general
health, sex and diet of the individual being treated;
the time and route of administration; the rate of
excretion; other drugs which have previously been
administered; and the severity of the particular
disease undergoing therapy, as is well understood by
those skilled in the art. As noted above, formulations
of the present invention suitable for oral
administration may be presented as discrete units,
such as capsules, cachets or tablets, each containing
a predetermined amount of the active ingredient; as a
powder or granules; as a solution or a suspension in
an aqueous or non aqueous liquid; or as an
oil-in-water liquid emulsion or a water-in-oil liquid
emulsion. The active ingredient may also be
administered as a bolus, electuary or paste. In the
non-insulin-dependent diabetes, for the man, the
hyperglycemia is the results of two main defects: an
alteration of the insulin secretion and a reduction in
the effectiveness of insulin at level of three sites
to knowing the liver, the muscles and adipose
tissue.19 The present invention also relates to
compound of general formula (I) as well as its racemic
forms, tautomers, enantiomers, diastereomers, epimers
and polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof, for the
preparation of a medicament for the prevention and/or
treatment of pathologies associated with
hyperglycaemia; for the preparation of a medicament
that induces insulin secretion in response of glucose
concentration, preferably for the treatment of
diabetes, more preferably for the prevention and/or
treatment of type Il diabetes and pathologies
associated to metabolic disorders, hypercholesteremia,
hyperlipidemia, which are increased by
hyperinsulinemia and hyperglycemia; for the treatment
of diseases chosen from diabetes related microvascular
and macrovascular complications, such as arterial
hypertension, inflammatory processes, microangiopathy,
macroangiopathy, retinopathy and neuropathy; for
reducing hyperglycaemia, for the treatment of
dyslipidaemia and obesity; or diseases such as
cardiovascular diseases, comprising atherosclerosis,
myocardial ischemia. The present invention also
relates to the use of at least a compound of the
general formula (I), as well as its racemic forms,
tautomers, enantiomers, diastereomers, epimers and
polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts, and pro-drugs
thereof, for the preparation of a medicament for the
prevention and/or treatment of pathologies associated
with hyperglycaemia, preferably for the treatment of
diabetes, more preferably for the prevention and/or
treatment of type Il diabetes and pathologies
associated to metabolic disorders, hypercholesteremia,
hyperlipidemia, which are increased by
hyperinsulinemia and hyperglycemia; for the treatment
of diseases chosen from diabetes related microvascular
and macrovascular complications, such as arterial
hypertension, inflammatory processes, microangiopathy,
macroangiopathy, retinopathy and neuropathy; for
reducing hyperglycaemia, for the treatment of
dyslipidaemia and obesity;20 or diseases such as
cardiovascular diseases, comprising atherosclerosis,
myocardial ischemia. The present invention also
relates to manufacturing process of compounds of
formula (I), as defined above, according to the
following representative methods shown in Scheme 1
(Preparation of the intermediates); Scheme 2
(Preparation of arylpyrazinone derivatives, Method A)
or Scheme 3 (Preparation of arylpyrazinone
derivatives, Method B). The following schemes are
given for representative purposes, and solely for the
purpose of facilitating the representation. Needless
to say, depending on the nature of the compounds of
the formula (I) to be obtained, the methodologies
presented may be adapted by a person skilled in the
art by selecting the appropriate starting materials,
in which the nature of the substituents R1, R2 and R3
may be modified, especially as a function of the
nature and length of the desired chain. The compounds
useful according to the invention may be prepared,
unless specifically specified, by the application or
adaptation of known methods, by which are meant
methods used heretofore or described in the
literature, patents or patent applications, the
Chemical Abstracts and on the Internet. Preparation of
the intermediates Scheme 1:2 1 (1) (2) (3) (4) wherein
R1 is as above defined in formula (I). Compounds (2)
are prepared by reacting diethyloxalate (1) with an
amine in 



the presence of a quaternary ammonium salt, such as
aliquat 336, in an inert solvent, such as chloroform,
toluene or dichloromethane, at a temperature between
200C and the reflux for 24 to 10Oh. Intermediates (3),
with a side chain containing a protected aldehyde in
the form of an acetal, are prepared by reacting
compounds of formula (2) with a protected
aminoacetaldehyde dialkyl-acetate, such as (2,2-
dimethoxyethyl)amine. The reaction is carried out in a
solvent, such as an alcohol, for example 2-propanol,
at a temperature between 200C and the reflux, for 1 to
24h. Pyrazinones (4) can be prepared by cyclization of
compound (3) under acidic conditions, for example in a
solvent, such as acetic acid, and catalytic amount of
concentrated hydrochloric acid, at a temperature
between 200C and the reflux for 1 to 24h. Preparation
of arylpyrazinone derivatives. Scheme 2: Method A22
(4) (5) (I) wherein R1 and A are as above defined in
formula (I). 3-bromo pyrazinones (5) are prepared by
bromination of the corresponding 3-hydroxypyrazinones
(4), using a brominating agent, such as P0Br 3, in an
inert solvent, such as 1,2-dichloroethane, at a
temperature between 20C and the reflux, more
preferably reflux, for 1 to 24h. Aryl pyrazinones (I)
are prepared in reacting the 3-bromopyrazinones (5)
with suitable boronic acids or esters (cyclic or not)
of boronic acids in the presence of a base, such as
sodium carbonate or potassium carbonate, and a
catalyst, such as bis(triphenylphosphine)
palladium(ll)chloride, in an inert solvent, such as
dimethylformamide or toluene, at a temperature between
20 C and the reflux, more preferably reflux, for 1 to
24h. Scheme 3: Method B: wherein R 1, R2, R3 and A are
as above defined in formula (I). Amino acid derivative
is protected using the methods known. Pg are known
protecting groups used for the protection of amines.23
Amino function of amino acid derivatives (7) is
protected using the methods known in the art. In these
formula Pg is a protecting group of the amine
function, such as those described by T.W. Greene,
Protective groups in Organic Synthesis, J.
Wiley-lnterscience Publication (1991), preferably a
tertbutoxycarbonyl radical or a benzyloxycarbonyl
(Cbz) radical. For example, aminoacid (7) can be
protected using di-tert-butyldicarbonate to give
compounds (8) in which Pg is a tert-butoxycarbonyl
radical. Amides (9) are prepared in reacting compounds
(8) with selected amines. In order to activate the
carboxylic acids, coupling agents, such as 1-
hydroxybenzotriazole (HOBt) or
benzotriazol-1-yl-oxytripyrrolidino phosphonium
hexafluoro phosphate (PyBOP) can be used.
Carbonyldiimidazole (CDI) or dicyclohexylcarbodiimide
(DCC) can also be used as coupling agents. Amides (9)
can also be prepared directly from corresponding
carboxylic acids (8) by in situ generation of mixed
anhydride. The coupling reaction is usually carried
out in the presence of a tertiary amine, such as
N-methylmorpholine (NMM), triethylamine (TEA) or
diisopropylethylamine (DIPEA), in an organic solvent
chosen from those generally used for amide
preparation. Preferred solvents for the coupling
reaction are ethylacetate (AcOEt), dimethylformamide
(DMF), N-methylpyrrolidone (NMP) or tetrahydrofurane
(THF). The mixed anhydride prepared, for example, by
treating compounds (8) with isobutyl chloroformate in
the presence of 4-methylmorpholine on reaction with
amines give compound (9). The reaction can be carried
out in a solvent, such as tetrahydrofurane, at a
temperature between -5O 0C to 00C, for 1 to 6h.
Compound (10) is prepared from compound (9) using the
methods of deprotection known by those skilled in the
art and particularly those described by T. W. Greene,
Protective groups in Organic Synthesis, J.
Wileylnterscience Publication (1991). Deprotection of
BOC-protected amines can24 be achieved by using
organic acid, such as trifluoroacetic acid (CF3COOH),
or mineral acid, such as hydrochloric acid (HCI). For
example amino function of (9) can be deprotected in
using hydrochloric acid in dioxane, at a temperature
of 00C to reflux, preferably at room temperature.
Deprotection reactions can also be carried out by
means of catalytic hydrogenation. Compounds (I) are
prepared by reacting compounds (10) with
1,2-dicarbonyl derivatives, such as oxaldehyde, or
cyclic 1,2-dione derivatives, such as cyclohexane-1
,2-dione or cyclopentane-1 ,2-dione, optionally
substituted. Cyclization can be carried out in a
solvent, such as methanol, in the presence of a
mineral base, such as sodium hydroxide, at a
temperature between - 50 C to 00C, for 1 to 10h,
preferably between -40 0C and -20C. The examples that
follow illustrate the invention without, however,
limiting it. The starting materials used are known
products or products prepared according to known
procedures. The percentages are expressed on a weight
basis, unless otherwise mentioned. The compounds were
characterised especially via the following analytical
techniques. The NMR spectra were acquired using a
Bruker Avance DPX 300 MHz NMR spectrometer. The masses
were determined by HPLC coupled to an Agilent Series
1100 mass detector. The melting points (m.p.) were
measured on a Stuart Scientific block. Examples: 



Example 1: ethyl(ethylamino)(oxo)acetate25 To 135,8 ml
(1000 mM) of diethyloxalate and 1g of aliquat 336, in
1000 ml of dichloromethane, were added 64 ml (1000 mM)
of ethylamine at 70% in water. The reaction mixture
was stirred at room temperature for 72h. The reaction
mixture was dried over anhydrous sodium sulfate and
the solvent was removed under vacuum to give an oil,
wich was further purified by silica gel column
chromatography, using dichloromethane/dimethylketone
(95/5) as eluant, to give 59.9g of ethyl(ethyl
amino)(oxo)acetate as an oil. Yield: 4 1.3%. NMR 1H
(300 MHz / DMSO-d6) d (ppm): 1.06(t, 3H), 1.28(t, 3H),
3.17(m, 2H), 4.22(q, 2H), 8.92(s, 1H) Example 2:
N-(2,2-dimethoxyethyl)-N'-ethylethanediamide 59.9 g
(412.6 mM) of ethyl(ethylamino)(oxo)acetate and 45 ml
(412.6 mM) of (2,2-dimethoxyethyl)amine, in 480 ml of
2-propanol, were stirred at room temperature for 16 h.
A white precipitate was filtered, washed with
2-propanol and dried under vacuum to give 67.8 g of
N-(2,2-dimethoxyethyl)-N'- ethylethanediamide. Yield:
80.5%. NMR 1H (300 MHz / DMSO-d6) d (ppm) : 1.07(t,
3H), 3.15(m, 2H), 3.27(m, 8H), 4.51 (m, 1H), 8.62(m,
1H), 8.81(m, 1H) Example 3:
1-ethyl-3-hydroxypyrazine-2(1H)-one26 67.5 g (330 mM)
of N-(2,2-dimethoxyethyl)-N'-ethylethanediannide and 2
ml of concentrated hydrochloric acid, in 390 ml of
acetic acid, were refluxed under stirring for 1 h. The
solvent was removed under vacuum to give an oil, wich
was further purified by silica gel column
chromatography, using dichloromethane/methanol (95/5)
as eluant to give 37 g of 1-ethyl-3-hydroxy
pyrazine-2(1H)-one as an oil. Yield: 79.5%. NMR 1H
(300 MHz / DMSO-d6) d (ppm): 1.20(t, 3H), 3.73(q, 2H),
6.34(d, 1H), 6.56(d, 1H), 11.22(s, 1H) Method A:
Example 4: 3-bromo-1-ethylpyrazin-2(1H)-one 10.5 g (75
mM) of 1-ethyl-3-hydroxypyrazine-2(1H)-one and 23.1 g
(80.5 mM) of phosphorous oxybromide in 75 ml of
dichloroethane were refluxed under stirring for 2h.
The reaction mixture was then neutralized to pH 7-8
with a saturated aqueous solution of sodium carbonate,
while maintaining the temperature at 100C. The
reaction mixture was then stirred at room temperature
for 1h. Water was added and the organic phase was
extracted with dichloromethane. The combined organic
layer was washed with water, dried on anhydrous sodium
sulfate and the solvent was removed under vacuum. The
compound was further purified by silica gel column
chromatography using dichloromethane as eluant to give
6.1 g of 3-bromo-1- ethylpyrazin-2(1H)-one as a
solid.27 Yield: 40.2 %. NMR 1H (300 MHz / DMSO-d6) d
(ppm): 1. 1 8(t, 3H) 3.87(q, 2H), 7.13(d, 1H), 7.75(d,
1H) The following compounds were obtained using the
same procedure as in Example 4: Example 4-2:
3-bromo-1-methylpyrazin-2(1H)-one NMR 1H (300 MHz /
DMSO-d6) d (ppm): 3.51(s, 3H), 7.18(d, 1H), 7.,80(d,
1H) Example 4-3: 3-bromo-1-butylpyrazin-2(1H)-one NMR
1H (300 MHz / DMSO-d6) d (ppm): 0.90(t, 3H), 1.30(m,
2H), 1.65(m, 2H), 3.93(t, 2H), 7.20(d, 1H), 7.79(d,
1H) Example 4-4: 3-bromo-1-propylpyrazin-2(1W)-one
C7H9BrN2O = 217.06 Mass 218.0 (M+1) Example 5:
3-(4-chlorophenyl)-1-ethylpyrazin-2(1H)-one28 To 200
mg (0.98 mM) of 3-bromo-1-ethylpyrazin-2(1H)-one and
57 mg (0.05 mM) of palladium tetrakis
triphenylphosphine in 4 ml of toluene were added,
under nitrogen, 231 .0 mg ( 1 .48 mM) of
4-chlorophenylboronic acid and 2.9 ml of 2M sodium
carbonate aqueous solution The mixture was stirred for
3h at reflux under nitrogen atmosphere, and then at
room temperature overnight. Water was added and the
mixture was extracted with ethyl acetate. The organic
phase was separated, dried over anhydrous sodium
sulfate, and concentrated. The compound was purified
through a silica plug, eluting with dichloromethane,
which afforded 110 mg of 3-(4-chlorophenyl)-1-
ethylpyrazin-2(1H)-one as a solid. Yield: 56%. NMR 1H
(300 MHz / DMSO-d6) d (ppm) : 1.31(t, 3H), 4.03(q,
2H), 7.50(m, 3H), 7.81 (d, 1H), 8.30(m, 2H) Ci 2Hi
1CIN2O = 234.68 Mass 235.0 (M+1) Example 5-2: 1-ethy
l-3-[4-(methylsulfonyl)pheny l]pyrazin-2(1 H)-one NMR
1H (300 MHz / DMSO-d6) d (ppm) : 1.31(t, 3H), 3.01(s,
3H), 4.03(q, 2H), 6.52(d, 1H), 7.94(d, 2H), 8.06(d,
2H), 8.38(d, 1H) m.p.: 108-1 10 C Example 5-3: 1-ethy
l-3-(1 H-indol-5-yl)pyrazin-2(1 W)-one29 C14Hi 3N3O =
239.27 Mass 240.1 (M+1) Example 5-4:
3-(2-ethoxyphenyl)-1-ethylpyrazin-2(1H)-one C14Hi
6N2O2 = 244.29 Mass 245.1 (M+1) Example 5-5:
3-(1,3-benzodioxol-5-yl)-1-ethylpyrazin-2(1H)-one
C13H12N2O3 = 244.25 Mass 245.1 (M+1) Example 5-6:
1-ethyl-3-[4-(trifluoromethoxy)phenyl]pyrazin-2(1
H)-one C13H1 1F3N2O2 = 284.23 Mass 285.1 (M+1) Example
5-7:
1-ethyl-3-(5-fluoro-2-methoxyphenyl)pyrazin-2(1H)-one3
0 C13Hi 3FN2O2 = 248.25 Mass 249.1 (M+1) 



Example 5-8:
3-(4-tert-butylphenyl)-1-ethylpyrazin-2(1H)-one
C16H20N2O = 256.34 Mass 257.1 (M+1) Example 5-9:
1-ethyl-3-(4-methoxyphenyl)pyrazin-2(1H)-one
C13H14N2O2 = 230.26 Mass 231 .1 (M+1) Example 5-10:
1-ethyl-3-[4-(trifluoromethyl)phenyl]pyrazin-2(1H)-one
C13H1I F3N2O = 268.23 Mass 269.0 (M+1) Example 5-11 :
1-ethyl-3-(4-fluorophenyl)pyrazin-2(1H)-one3 1 Ci2HnFN
2O = 2 18.23 Mass 219.0 (M+1) Example 5-12:
1-ethyl-3-(4-methylphenyl)pyrazin-2(1H)-one Ci3H14N2O
= 214.26 Mass 215.1 (M+1) Example 5-13:
1-ethyl-3-phenylpyrazin-2(1H)-one Ci2H12N2O = 200.24
Mass 201 .1 (M+1) Example 5-14:
1-ethyl-3-quinolin-6-ylpyrazin-2(1H)-one C15H13N3O =
251 .28 Mass 252.1 (M+1) Example 5-15:
4-(4-ethyl-3-oxo-3,4-dihydropyrazin-2-yl)benzoic
acid32 NMR 1H (300 MHz / CDCh) d (ppm): 1.38(t, 3H),
3.99(q, 2H), 7.18(d, 1H), 7.47(d, 1H), 8.10(m, 2H),
8.39(m, 2H) m.p.: 1700C Example 5-16:
1-ethyl-3-(1H-indol-6-yl)pyrazin-2(1H)-one C14Hi 3N3O
= 239.27 Mass 240.1 (M+1) m.p.: 1700C Example 6:
[(tert-butoxycarbonyl)amino](4-chlorophenyl)acetic
acid To 25g (134.6 mM) of amino(4-chlorophenyl)acetic
in 270ml of a 1N aqueous solution of sodium hydroxide
were added 34 g (156 mM) of di-tertbutyldicarbonate.
The mixture was stirred at room temperature for 16h.
The reaction mixture was extracted twice with ethyl
acetate. The combined organic layer was washed with
water and dried over anhydrous sodium sulfate. The
solvent was removed under vacuum to give 34.3 g of
[(tertbutoxycarbonyl) amino](4-chlorophenyl)acetic
acid as a yellow oily compound. Yield: 89.2%. NMR 1H
(300 MHz / DMSO-d6) d (ppm): 1.40(s, 9H), 5.14(d, 1H),
7.42(m, 4H), 7.62(d, 1H) Example 7: tert-butyl
1-(4-chlorophenyl)-2-(ethylamino)-2-
oxoethylcarbamate33 To 1.1g (3.85 mM) of
[(tert-butoxycarbonyl)amino](4-chlorophenyl)acetic
acid in 10 ml of tetrahydrofurane were added, under
stirring at -25C, 0.5 ml (4.6 mM) of 4-methyl
morpholine and 0.52 ml (4.0 mM) of isobutyl
chloroformate. After 10 mn were then added, at -25C
under stirring, 1.9 ml (3.85 mM) of ethylamine 2M in
tetrahydrofurane. The reaction mixture was stirred at
-25C for 1h, and at room temperature for 16h. The
reaction mixture was filtered and the filtrate was
concentrated under vacuum to give an oil, which was
further purified by silica gel column chromatography,
using dichloromethane/cyclohexane (75/25) as eluant,
to give 520 mg of tert-butyl
1-(4-chlorophenyl)-2-(ethylamino)-2-oxoethylcarbamate
as a white solid. Yield: 43%. NMR 1H (300 MHz /
DMSO-d6) d (ppm): 0.99(t, 3H), 1.39(s, 9H), 3.08(m,
2H), 5.14(d, 1H), 7.35(d, 1H), 7.42(s, 4H), 8.19(t,
1H) Example 8:
2-amino-2-(4-chlorophenyl)-N-ethylacetamide A solution
of 516 mg ( 1 .65 mM) of tert-butyl
1-(4-chlorophenyl)-2- (ethylamino)-2-oxoethylcarbamate
in 2 ml of 4N hydrochloric acid-dioxane solution were
stirred at room temperature for 2 h. The reaction
mixture was neutralized with an aqueous solution of
sodium hydrogenocarbonate and was extracted twice with
ethyle acetate. The combined organic layer was washed
with water and dried over anhydrous sodium sulfate.
The solvent was34 removed under vacuum to give 350 mg
of 2-amino-2-(4-chlorophenyl)-Nethylacetamide as an
oil. Yield: 99.8%. NMR 1H (300 MHz / DMSO-d6) d (ppm)
: 1.01(t, 3H), 2.27,(s, 2H) 3.08(m, 2H), 4.32(s, 1H),
4.32(s, 1H), 7.39(m, 4H), 8.09(m, 1H) The following
compounds were obtained using the same procedure as in
Example 8 Example 8-2:
2-amino-N-cyclopropyl-2-phenylacetamide, hydrochloride
NMR 1H (300 MHz / DMSO-d6) d (ppm) : 0.24(m, 4H),
2.46(m, 1H), 4.72(s, 1H), 7.22(m, 3H), 7.39(m, 2H),
8.62(s, 3H), 8.85(d, 1H) Example 8-3:
2-amino-N-(cyclopropylmethyl)-2-pheny!acetamide,
hydrochloride NMR 1H (300 MHz / DMSO-d6) d (ppm) :
0.10(m, 2H), 0.35(m, 2H), 0.83(m, 1H), 2.95(m, 2H),
4.99(s, 1H), 7.39(m, 3H), 7.49(m, 2H), 8.72(m, 4H)
Example 8-4:
2-amino-N-(tert-butyl)-2-(4-chlorophenyl)acetamide,
hydrochloride35 NMR 1H (300 MHz / DMSO-d6) d fppm) :
1.24(s, 9H), 4.97(s, 1H), 7.56(s, 4H), 8.40(s, 1H),
8.72(s, 3H) Example 8-5:
2-amino-2-(4-chlorophenyl)-N-isobutylacetamide,
hydrochloride NMR 1H (300 MHz / DMSO-d6) d (ppm):
0.75(dd, 6H), 1.68(m, 1H), 2.94(m, 2H), 3.59(s, 1H),
7.57(s, 4H), 8.60(m, 1H), 8.70(s, 3H) Example 8-6:
2-amino-N-isopropyl-2-phenylacetamide, hydrochloride
NMR 1H (300 MHz / DMSO-d6) d (ppm): 0.96(d, 3H),
1.13(d, 3H), 3.85(m, 1H), 4.95(m, 1H), 7.42(m, 3H),
7.57(m, 2H), 8.82(m, 4H) Example 9: 3-(4-chloropheny
l)-1 -ethyl-5,6,7,8-tetrahydroquinoxalin- 2(1H)-one To
330 mg ( 1.55 mM) of
2-amino-2-(4-chlorophenyl)-N-ethylacetamide in 3.5 ml
of methanol at -35C were added 174.1 mg ( 1.55 mM) of
cyclohexane- 1,2-dione and 310 ml of a 10N aqueous
solution of sodium hydroxide. After stirring at -35C
for one hour, the reaction mixture was then stirred at
5C for36 



3 h and at room temperature for 16h. After addition of
water, the reaction mixture was acidified with
hydrochloric acid and extracted twice with
dichloromethane. The combined organic layer was
separated, washed with water, dried over anhydrous
sodium sulfate, and the solvent was then removed under
vacuum to give a brown solid, which was further
purified by silica gel column chromatography, using
dichloromethane/cyclohexane (75/25) as eluant, to give
192 mg of 3-(4-chlorophenyl)-1-ethyl-5,6,7,8-
tetrahydroquinoxalin-2(1H)-one as a yellow solid.
Yield: 42.8%. NMR 1H (300 MHz / DMSO-d6) d (ppm):
1.24(t, 3H), 1.78(m, 4H), 2.70(t, 2H), 2.83(t, 2H),
4.08(q, 2H), 7.48(d, 2H), 8.37(d, 2H) C16H17CIN2O =
288.77 Mass 289.1 (M+1) m.p.: 110-1 13 C The following
compounds were obtained using the same procedure as in
Example 9: Example 9-2:
1-cyc!opropyl-3-phenylpyrazin-2(1H)-one C13H12 N2O =
212.25 Mass 213.1 (M+1) Example 9-3:
3-phenyl-1-propylpyrazin-2(1H)-one C13H14 N2O = 214.26
Mass 215.1 (M+1) Example 9-4:
1-butyl-3-phenylpyrazin-2(1H)-one37 NMR 1H (300 MHz /
DMSO-d6) d (ppm) : 0.86(t, 3H), 1.42(m, 2H), 1.82(m,
2H), 4.97(m, 2H), 7.49(m, 3H), 7.60(d, 1H), 7.79(d,
1H), 8.31 (m, 2H) Example 9-5:
1-isobutyl-3-phenylpyrazin-2(1H)-one C14H16 N2O =
228.29 Mass 229.1 (M+1) Example 9-6:
1-(cyclopropylmethyl)-3-phenylpyrazin-2(1H)-one NMR 1H
(300 MHz / DMSO-d6) d (ppm) : 0.21 (m, 2H), 0.30(m,
2H), 1.,04(m, 1H), 3.62(d, 2H), 7.21(m, 3H), 7.28(d,
1H), 7.58(d, 1H), 8.05(m, 2H) Example 9-7:
3-(4-chlorophenyl)-1-isobutylpyrazin-2(1H)-one C14Hi
5CI N2O = 262.73 Mass 263.1 (M+1)38 Example 9-8:
3-(4-chlorophenyl)-1 -(cyclopropylmethyl)pyrazin-2(1
H)- one Ci4Hi 3CI N2O = 260.72 Mass 261 .1 (M+1)
Example 9-9: 1-isopropyl-3-phenylpyrazin-2(1H)-one NMR
1H (300 MHz / DMSO-d6) d (ppm) : 1.43(d, 6H), 5.15(m,
1H), 7.49(m, 3H), 7.59(d, 1H), 7.84(d, 1H), 8.30(m,
2H) BIOLOGICAL ASSAYS The INS-1 cells were selected to
evaluate our compounds for their superior response to
glucose and other physiological and pharmacological
insulin secretagogues. Culture of pancreatic INS-1
cells INS-1 cells were cultured in complete medium,
RPM1 1640 containing 1mM sodium pyruvate, 50mM
2-mercaptoethanol, 2mM glutamine, 1OmM HEPES, 100IU/mL
penicillin, and 100mg/mL streptomycin (CM),
supplemented with 1OmM glucose, and 10% (vol/vol)
heat-inactivated fetal calf serum (FCS), as described
by Asfari et al. (Endocrinology 130: 167-178, 1992).39
Insulin secretion assay INS-1 cells were plated and
cultured in 48-well plates. After 2 days of culture,
the medium was removed and cells were cultured for 24h
with a medium change to 5mM glucose, 1% FCS. The cells
were then washed with Krebs- Ringer Bicarbonate HEPES
buffer (KRBH; 135mM NaCI; 3.6mM KCI; 5mM NaHCO3; 0.5mM
NaH2PO4; 0.5mM MgCI2; 1.5mM CaCI2 and 1OmM HEPES; pH
7.4) 0,1% BSA containing 2.8 mM glucose and
preincubated for 30min at 37C in the same buffer. The
cells were then washed twice and incubated for 1h in
KRBH 0.1% BSA containing 4.2mM glucose and different
concentrations of the tested molecule. Insulin
concentration in the collected supernatants was
measured with ELISA using rat insulin antibody
(Insulin Rat Elit PLUS, cat. ref 10-1 145-01). Insulin
secretion results are expressed in % of control
(glucose 4.2mM). Insulin secretion in INS-1 cells
(glucose at 4.2 mM)40 Claims 1. A compound of the
general formula (I) (I) wherein: R1 is selected from
Z; R2 is selected from hydrogen, alkyl, cycloalkyl; R3
is selected from hydrogen, halogen, alkyl, cycloalkyl;
A is selected from aryl, heteroaryl, arylalkyl,
wherein alkyl, aryl and heteroaryl groups can be
optionally substituted by one or more substituents
selected from Y; Z is: alkyl, alkenyl, alkynyl,
alkoxyalkyl, aryl, arylalkyl, aryloxyalkyl,
arylalkoxyalkyl, arylthioalkyl, arylalkylthioalkyl,
heteroarylalkyl, heteroaryloxyalkyl,
heteroarylalkoxyalkyl, heteroarylthioalkyl,
heteroarylalkylthioalkyl, heterocycloalkyl,
heterocycloalkylalkyl, heterocycloalkyloxyalkyl,
heterocycloalkylalkoxyalkyl,
heterocycloalkylthioalkyl,
heterocycloalkylalkylthioalkyl, arylalkenyl,
arylalkynyl, cycloalkyl, cycloalkylalkyl,
cycloalkyloxyalkyl, cycloalkylalkoxyalkyl,
cycloalkylthioalkyl, cycloalkylalkylthioalkyl, each of
these groups can be optionally substituted by one or
more substituents selected from Y; Y is: hydroxy,
thio, halogen, cyano, trifluoromethoxy,
trifluoromethyl, carboxy, carboxymethyl, carboxyethyl,
alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,
aryloxy, arylalkoxy, amino, NR5R6, azido, nitro,
guanidino, amidino,4 1 phosphono, oxo, carbamoyle,
alkylsulfonyl, alkylsulfinyl, alkylthio, SF5, two Y
groups can form a methylenedioxy; 



R5 and R6 are independently selected from hydrogen,
alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
wherein alkyl, aryl and heteroaryl groups can be
optionally substituted by one or more substituents
selected from Y, R5 and R6 together can constitute an
heterocycle; R2 and R3 can constitute a cycle which
corresponds to the general formula (II) R4 OD wherein:
R and A are defined as above; n = 3, 4 , 5; R4
represents one or more substituents selected from
hydrogen, alkyl, alkoxy, cycloalkyl, aryl, wherein
alkyl, cycloalkyl and aryl groups can be optionally
substituted by one or more substituents, selected from
hydroxy, halogen, alkyl, alkoxy, trifluoromethoxy,
trifluoromethyl, alkylsulfonyl, NR7R8; R7 and R8 are
independently selected from hydrogen, alkyl,
cycloalkyl; as well as its racemic forms, tautomers,
enantiomers, diastereomers, epimers and polymorphs,
and mixtures thereof, and the pharmaceutically
acceptable salts thereof.42 2. A compound according to
claim 1, wherein: R1 is selected from alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, heterocycloalkylalkyl, alkoxyalkyl,
each of these groups can be optionally substituted by
one or more substituents selected from Y; R2 is
selected from hydrogen, alkyl, cycloalkyl; R3 is
selected from hydrogen, halogen, alkyl, cycloalkyl; A
is selected from aryl, heteroaryl, wherein aryl and
heteroaryl groups can be optionally substituted by one
or more substituents selected from Y; Y is: hydroxy,
thio, halogen, cyano, trifluoromethoxy,
trifluoromethyl, carboxy, carboxymethyl, carboxyethyl,
alkyl, alkoxy, alkylamino, aryl, aryl sulfonylalkyl,
aryloxy, arylalkoxy, amino, NR5R6, azido, nitro,
guanidino, amidino, phosphono, oxo, carbamoyle,
alkylsulfonyl, alkylsulfinyl, alkylthio, SF5, two Y
groups can form a methylenedioxy; R5 and R6 are
independently selected from hydrogen, alkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl; wherein alkyl,
aryl and heteroaryl groups can be optionally
substituted by one or more substituents selected from
Y; R5 and R6 together can constitute an heterocycle;
R2 and R3 can constitute a cycle which corresponds to
the general formula (II), R443 (H) wherein: R1 and A
are defined as above; n = 3, 4 , 5; R4 represents one
or more substituents selected from hydrogen, alkyl,
alkoxy, cycloalkyl, aryl; wherein alkyl, cycloalkyl
and aryl groups can be optionally substituted by one
or more substituents, selected from' hydroxy, halogen,
alkyl, alkoxy, trifluoromethoxy, trifluoromethyl,
alkylsulfonyl; as well as its racemic forms,
tautomers, enantiomers, diastereomers, epimers and
polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof. 3. A
compound according to claims 1 or 2 , wherein: R1 is
selected from alkyl, cycloalkyl, cycloalkylalkyl,
alkoxyalkyl; each of these groups can be optionally
substituted by one or more substituents selected from
halogen, hydroxy; R2 is selected from hydrogen, alkyl,
cycloalkyl; R3 is hydrogen, alkyl, cycloalkyl,
halogen; A is selected from aryl, heteroaryl; wherein
aryl and heteroaryl groups can be optionally
substituted by one or more substituents selected from
Y; Y is: hydroxy, thio, halogen, cyano,
trifluoromethoxy, trifluoromethyl, carboxy,
carboxymethyl, carboxyethyl, alkyl, alkoxy,
alkylamino, aryl, aryl sulfonylalkyl, aryloxy,
arylalkoxy, amino, NR5R6, azido, nitro, guanidino,
amidino, phosphono, oxo, carbamoyle, alkylsulfonyl,
alkylsulfinyl, alkylthio, SF5, two Y groups can form a
methylenedioxy44 R5 and R6 are independently selected
from hydrogen, alkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl; wherein alkyl, aryl and heteroaryl
groups can be optionally substituted by one or more
substituents selected from Y; R5 and R6 together can
constitute an heterocycle; R2 and R3 can constitute a
cycle which corresponds to the general formula (II),
R4 (H) wherein: R1 and A are defined as above; n = 3,
4 , 5 ; R4 represents one or more substituents
selected from hydrogen, alkyl, 



alkoxy, cycloalkyl, aryl; wherein alkyl, cycloalkyl
and aryl groups can be optionally substituted by one
or more substituents, selected from hydroxy, halogen,
alkyl, alkoxy, trifluoromethoxy, trifluoromethyl,
alkylsulfonyl; as well as its racemic forms,
tautomers, enantiomers, diastereomers, epimers and
polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof. 4 . A
compound according to claim 3, wherein R1 is: ethyl,
propyl, isopropyl, butyl; sec-butyl, tert-butyl,
cyclopropyl, cyclopropylmethyl.45 5. A compound
according to claim 3, wherein R2 and R3 are selected
independently from hydrogen, alkyl or constitute a
cycle, which corresponds to
tetrahydroquinoxalin-2(1H)-one. 6 . A compound
according to claim 3 , wherein R2 and R3 are hydrogen,
or constitute a cycle, which corresponds to
tetrahydroquinoxalin-2(1/-/)-one. 7. A compound
according to claim 3, wherein A is: phenyl, indolyl,
quinolinyl; each of these groups can be optionally
substituted by one or more groups selected from Y, as
defined in claim 1. 8 . A compound according to claim
3, wherein Y is: halogen, trifluoromethoxy,
trifluoromethyl, carboxy, alkyl, alkoxy,
alkylsulfonyl, two Y groups can form a methylenedioxy.
9. A compound according to any of the preceding
claims, selected from the following compounds:
1-cyclopropyl-3-phenylpyrazin-2( 1H)-one;
1-(cyclopropylmethyl)-3-phenylpyrazin-2(1 H)-one;
1-ethyl-3-(4-fluorophenyl)pyrazin-2(1H)-one;
1-ethyl-3-(4-methoxyphenyl)pyrazin-2(1 H)-one;
1-ethyl-3-(4-methylphenyl)pyrazin-2(1 H)-one;
1-ethyl-3-(5-fluoro-2-methoxyphenyl)pyrazin-2(1/-/)-on
e;
1-ethyl-3-[4-(methylsulfonyl)phenyl]pyrazin-2(1H)-one;
1-ethyl-3-[4-(trifluoromethoxy)phenyl]pyrazin-2(1
H)-one;
1-ethyl-3-[4-(trifluoromethyl)phenyl]pyrazin-2(
1H)-one; 1-ethyl-3-phenylpyrazin-2(1 H)-one;
1-ethyl-3-(1 H-indol-5-yl)pyrazin-2(1H)-one;
1-ethyl-3-(1 H-indol-6-yl)pyrazin-2(1 H)-one;
1-ethyl-3-quinolin-6-ylpyrazin-2(1/V)-one;
1-isopropyl-3-phenylpyrazin-2(1 H)-one;
1-butyl-3-phenylpyrazin-2(1H)-one;46
1-isobutyl-3-phenylpyrazin-2(1H)-one; 3-(1
,3-benzodioxol-5-yl)-1-ethylpyrazin-2(1H)-one;
3-(2-ethoxyphenyl)-1-ethylpyrazin-2(1H)-one;
3-(4-chlorophenyl)-1-(cyclopropylmethyl)pyrazin-2(1W)-
one;
3-(4-chlorophenyl)-1-ethyl-5,6,7,8-tetrahydroquinoxali
n-2(1H)-one; 3-(4-chlorophenyl)-1 -ethylpyrazin-2(1
/-/)-one; 3-(4-chlorophenyl)-1 -isobutylpyrazin-2(1
H)-one;
3-(4-tert-butylphenyl)-1-ethylpyrazin-2(1H)-one;
3-phenyl-1-propylpyrazin-2(1/-/)-one;
4-(4-ethyl-3-oxo-3,4-dihydropyrazin-2-yl)benzoic acid;
as well as its racemic forms, tautomers, enantiomers,
diastereomers, epimers and polymorphs, and mixtures
thereof, and the pharmaceutically acceptable salts
thereof. 10. A compound according to claim 9, selected
from the following compounds: 3-(1
,3-benzodioxol-5-yl)-1 -ethylpyrazin-2(1 H)-one;
3-(4-chlorophenyl)-1-(cyclopropylmethyl)pyrazin-2(1/7)
-one;
3-(4-chlorophenyl)-1-ethyl-5,6,7,8-tetrahydroquinoxa!i
n-2(1H)-one;
3-(4-chlorophenyl)-1-isobutylpyrazin-2(1H)-one;
3-phenyl-1 -propylpyrazin-2(1 H)-one; as well as its
racemic forms, tautomers, enantiomers, diastereomers,
epimers and polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof. 11. Process
for the preparation of the compounds of general
formula (I) according to any one of the preceding
claims, the process comprising: a) reacting a compound
of formula (1)47 (1) (2) (3) (4) with an amine RI-NH
2, wherein R1 is as defined in claim 1, in the
presence of a quaternary ammonium salt, such as
aliquat 336, in an inert solvent, to give a compound
of formula (2); reacting a compound of formula (2)
with a protected aminoacetaldehyde dialkylacetate,
such as (2,2-dimethoxyethyl)amine, in an alcohol such
as 2- propanol, to give a compound of formula (3);
cyclizating a compound of formula (3) under acidic
conditions, in a solvent, such as acetic acid, and
catalytic amount of concentrated hydrochloric acid, to
give a compound of formula (4); b)brominating the
compound of formula (4), wherein R 1 is as defined in
claim 1, using a brominating agent, such as POBr3, in
an inert solvent to give a compound of formula (5); C)
4) (5) (I) reacting a compound of formula (5) with
boronic acids or esters of boronic acids, wherein A is
as defined in claim 1, in the presence of a base, such
as sodium carbonate or potassium carbonate, and a
catalyst, such as bis(triphenylphosphine)
palladium(ll)chloride, in an inert solvent, to give
compounds of formula (I) as well as its racemic forms,
tautomers,48 enantiomers, diastereomers, epimers and
polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof. 



12. Process for the preparation of the compounds of
general formula (I) according to any one of the
preceding claims, the process comprising: protecting
the amino function of amino acid derivatives of
formula (7), wherein A is as defined in claim 1,
Deprotection with a protecting group of the amine
function, Pg, preferably a tertbutoxycarbonyl group or
a benzyloxycarbonyl group, to give a compound of
formula (8); reacting a compound of formula (8) with
an amine RI-NH 2, wherein R 1 is as defined in claim
1, in the presence of coupling agents, such as 1-
hydroxybenzotriazole, benzotriazol-1
-yl-oxytripyrrolidino phosphonium hexafluoro
phosphate, carbonyldiimidazole or
dicyclohexylcarbodiimide, or by in situ generation of
mixed anhydride, by reaction e.g. with isobutyl
chloroformate, in the presence of a tertiary amine,
such as Nmethylmorpholine, triethylamine or
diisopropylethylamine, in an organic solvent, to give
an amide of formula (9); deprotecting the amino
function of compounds of formula (9), by using organic
acid, such as trifluoroacetic acid, or mineral acid,
such as hydrochloric acid, or by catalytic
hydrogenation, in a solvent, to give a compound of
formula (10); cyclizating a compound of formula (10)
with 1,2-dicarbonyl derivatives, such as oxaldehyde,
or cyclic 1,2-dione derivatives, such as cyclohexane-1
,2-49 dione or cyclopentane-1 ,2-dione, optionally
substituted, wherein R2 and R3 are as defined in claim
1, in a solvent, in the presence of a mineral base,
such as sodium hydroxide, to give compounds of formula
(I) as well as its racemic forms, tautomers,
enantiomers, diastereomers, epimers and polymorphs,
and mixtures thereof, and the pharmaceutically
acceptable salts thereof. 13. A pharmaceutical
composition containing at least a compound of general
formula (I), and/or a pharmaceutically acceptable salt
thereof, according to claims 1 to 10 and a
pharmaceutically acceptable excipient. 14. A compound
of general formula (I), wherein R1 , R2, R3 and A are
as defined in claim 1, as well as its racemic forms,
tautomers, enantiomers, diastereomers, epimers and
polymorphs, and mixtures thereof, and the
pharmaceutically acceptable salts thereof, for the
preparation of a medicament for the prevention and/or
treatment of pathologies associated with
hyperglycaemia. 15. A compound according to claim 14,
for the preparation of a medicament that induces
insulin secretion in response of glucose
concentration. 16. A compound according to claims 14
or 15, for the preparation of a medicament suitable
for the treatment of diabetes. 17. A compound
according to claim 16, for the preparation of a
medicament suitable for the treatment of type Il
diabetes. 18. A compound according to claims 14 or 15,
for the preparation of a medicament suitable for the
treatment of diseases chosen from dyslipidaemia and
obesity.50 19. A compound according to claims 14 to
17, for the preparation of a medicament suitable for
the treatment of diseases chosen from diabetes related
microvascular and macrovascular complications. 20. A
compound according to claim 19, for which the said
complications include arterial hypertension,
atherosclerosis, inflammatory processes,
microangiopathy, macroangiopathy, retinopathy and
neuropathy. 2 1. A compound according to claim 14, for
the preparation of a medicament suitable for reducing
hyperglycaemia. 22. Use of a compound of general
formula (I) according to any one of claims 1 to 10,
wherein R1, R2, R3 and A are as defined in claim 1, as
well as its racemic forms, tautomers, enantiomers,
diastereomers, epimers and polymorphs, and mixtures
thereof, and the pharmaceutically acceptable salts
thereof, for the preparation of a medicament, for the
prevention and/or treatment of pathologies associated
with hyperglycaemia 


