
WO 2007/014619 PCT/EP2006/006643  1 Novel
imidazolecarboxamide derivatives as
fructose-1,6-bisphosphatase  inhibitors, and
pharmaceutical compositions comprising same 5 Field of
the invention The present invention relates to
imidazolecarboxamide derivatives  that are inhibitors
of fructose- 1,6-bisphosphatase, to the preparation
thereof and  to the therapeutic use thereofin the
treatment of pathologies associated with  insulin
resistance syndrome. 10 Technical background "Diabetes
mellitus" (or diabetes) is one of the most prevalent
dis- eases in the world today. Individuals suffering
from diabetes have been divided  into two classes,
namely type I or insulin-dependent diabetes mellitus
and type 15 II or non-insulin-dependent diabetes
mellitus (NIDDM). Non-insulin-dependent  diabetes
mellitus (NIDDM) accounts for approximately 90% of all
diabetics, and  is estimated to affect 12 to 14
million adults in the United States alone (6.6% of
the population). NIDDM is characterized both by
fasting hyperglycaemia and exag- 20 gerated
postprandial increases in plasmatic glucose levels.
NIDDM is associ- ated with a variety of long-term
complications, including microvascular dis- eases,
such as retinopathy, nephropathy and neuropathy, and
macrovascular  diseases, such as coronary heart
disease. Numerous studies in animal models show a
causal relationship be- 25 tween long-term
complications and hyperglycaemia. Recent results
obtained by  the Diabetes Control and Complications
Trial (DCCT) and the Stockholm Pro- spective Study
have for the first time demonstrated this relationship
in man by  showing that insulin-dependent diabetics
have a substantially lower risk of de- velopment and
progression of these complications if they are
subjected to 30 tighter glycaemic control. Tighter
control is also expected to benefit NIDDM  patients.
WO 2007/014619 PCT/EP2006/006643  



-2 Current therapies used for the treatment of NIDDM
patients involve  both controlling lifestyle risk
factors and pharmaceutical intervention. First-line
therapy for NIDDM patients is usually a strictly
controlled regimen of diet and  exercise, since an
overwhelming number of NIDDM patients are overweight
or 5 obese (=67%) and since loss of weight can improve
insulin secretion and insulin  sensitivity, and lead
to normoglycaemia. Normalization of blood glucose
takes place in fewer than 30% of  these patients due
to poor compliance and poor response. Patients
suffering  from hyperglycaemia not controlled by diet
alone are subsequently treated with 10 insulin or oral
hypoglycaemiants. At the present time, insulin
secretors (sul- fonylureas and glinides), biguanides
(metformin) and insulin sensitizers (glita- zone) are
the only classes of oral hypoglycaemiants available
for NIDDM.  Treatment with sulfonylureas leads to an
effective reduction in blood glucose in  only 70% of
patients and only 40% after 10 years of therapy.
Patients for whom 15 diet and sulfonylureas have no
effect are then treated with daily insulin injec-
tions in order to establish adequate glycaemic
control. Although sulfonylureas represent a major
therapy for NIDDM pa- tients, four factors limit their
overall success. Firstly, as indicated above, a large
proportion of the NIDDM population does not respond
adequately to sulfonyl 20 urea therapy (i.e. primary
failures) or becomes resistant (i.e. secondary fail-
ures). This is particularly true in the case of NIDDM
patients with advanced  NIDDM, due to the fact that
these patients suffer from severely impaired insulin
secretion. Secondly, sulfonylurea therapy is
associated with an increased risk of  severe
hypoglycaemic episodes. Thirdly, chronic
hyperinsulinaemia is associ 25 ated with an increase
in cardiovascular diseases, although this relationship
is  considered controversial and unproven. Finally,
sulfonylureas are associated  with weight gain, which
leads to worsening of peripheral insulin sensitivity
and  may consequently accelerate the progression of
the disease. Recent results from the UK Diabetes
Prospective Study also show  30 that patients
subjected to maximal therapy of a sulfonylurea,
metformin, or a  combination of the two, were unable
to maintain normal fasting glycaemia over  



the six-year period of the UK Prospective Diabetes
Study, 16. Diabetes, 44, WO 2007/014619
PCT/EP2006/006643  -3 1249-158 (1995). These results
also illustrate the great need for alternative
therapies. Three therapeutic strategies that could
provide additional benefits as  regards the health of
NIDDM patients beyond the currently available
therapies  include medicaments that would: (i) prevent
the onset of NIDDM; (ii) prevent s diabetic
complications by blocking harmful events precipitated
by chronic  hyperglycaemia; or (iii) normalize glucose
levels or at least reduce glucose lev- els below the
threshold reported for microvascular and macrovascular
diseases. Hyperglycaemia in the case of NIDDM
sufferers is associated with  two biochemical
abnormalities, namely insulin resistance and impaired
insulin  10 secretion. The relative roles of these
metabolic abnormalities in the pathogene sis of NIDDMs
have been the subject of numerous studies over the
last several  decades. Studies performed on the
offspring and siblings of NIDDM patients, on
monozygotic and dizygotic twins, and on ethnic
populations with a high inci- dence of NIDDM (for
example Pima Indians), strongly support the hereditary
15 nature of the disease. Despite the presence of
insulin resistance and impaired insulin  secretion,
fasted blood glucose (FBG) levels remain normal in the
case of pre- diabetic patients on account of a state
of compensatory hyperinsulinaemia.  Eventually,
however, the insulin secretion is inadequate and leads
to fasting 20 hyperglycaemia. Over time, the insulin
levels decrease. Progression of the dis- ease is
characterized by increasing FBG levels and decreasing
insulin levels.  Numerous clinical studies have
attempted to define the primary de fect involved
during the progressive increase in FBG levels. The
results of these  studies show that excessive hepatic
glucose output (HGO) is the first reason for  25 the
increase in the FBG levels, with a significant
correlation found for HGO and FBG once the FBG levels
exceed 140 mg/dL. Kolterman et al., J. Clin. Invest.,
68, 957, (1981); DeFronzo, Diabetes, 37, 667, (1988).
HGO comprises glucose derived from the breakdown of
hepatic  glycogen (glycogenolysis) and glucose
synthesized from 3-carbon precursors  



30 (gluconeogenesis). A large number of radioisotopic
studies, and also several studies using 13C-NMR
spectroscopy, show that gluconeogenesis accounts for
50% to 100% of the glucose produced by the liver in
the post-absorptive state WO 2007/014619
PCT/EP2006/006643  -4 and that the gluconeogenesis
flux is excessive (2- to 3-fold) in the case of  NIDDM
patients. Magnusson et al., J. Clin. Invest., 90,
1323-1327, (1992);  Rothmann et al., Science, 254,
573-76, (1991); Consoli et al., Diabetes, 38,
550-557, (1989). 5 Gluconeogenesis from pyruvate is a
highly regulated biosynthetic  pathway that requires
eleven enzymes. Seven enzymes catalyse reversible re-
actions and are common to both gluconeogenesis and
glycolysis. Four en- zymes catalyse reactions specific
to gluconeogenesis, namely pyruvate car- boxylase,
phosphoenolpyruvate carboxykinase,
fructose-1,6-bisphosphatase 10 and
glucose-6-phosphatase. Overall flux is controlled
throughout the biosyn- thetic pathway by the specific
activities of these enzymes, the enzymes that
catalyse the corresponding steps in the glycolytic
direction, and by substrate  availability. Dietary
factors (glucose, fat) and hormones (insulin,
glucagon,  glucocorticoids, epinephrine)
co-ordinatively regulate the enzymatic activities in
15 the gluconeogenesis and glycolysis processes by
means of gene expression  and post-translational
mechanisms. Among the four enzymes specific to
gluconeogenesis, fructose-1,6- bisphosphatase
(referred to hereinbelow as "FBPase") is a very
suitable target  for a gluconeogenesis inhibitor based
on efficacy and safety considerations. 20 Studies show
that nature uses the FBPase/PFK cycle as a main
control point  (metabolic switch) for determining
whether the metabolic flux is proceeding in  the
direction of glycolysis or gluconeogenesis. Claus et
al., Mechanisms of In- sulin Action, Belfrage, P.
Editor, pp. 305-321, Elsevier Science, (1992); Regen
et al., J. Theor. Bio., 635-658, (1984); Pilkis et
al., Annu. Rev. Biochem., 57, 25 755-783, (1988).
FBPase is inhibited by fructose-2,6-bisphosphate in
the cell.  Fructose-2,6-bisphosphate binds to the
substrate site of the enzyme. AMP  binds to an
allosteric site on the enzyme. 



Synthetic FBPase inhibitors have also been reported.
Maryanoff has  reported that fructose-2,6-bisphosphate
analogues inhibit FBPase by binding to  30 the
substrate site. J. Med. Chem., 106, 7851, (1984);
patent US 4 968 790, (1984). However, these compounds
show relatively low activity and do not in WO
2007/014619 PCT/EP2006/006643  -5 hibit glucose
production in hepatocytes, undoubtedly on account of
poor cell  penetration. Numerous fructose-
1,6-bisphosphatase inhibitors that are useful in  the
treatment of diabetes have been reported: 5 - Gruber
has reported that some nucleosides can lower blood
glucose in  the whole animal by inhibition of FBPase
(EP 0 427 799 B1). These  compounds exert their
activity by first performing a phosphorylation to  the
corresponding monophosphate; - Gruber et al. (patent
US 5 658 889) have described the use of inhibi- 10
tors of the AMP site of FBPase for the treatment of
diabetes; - Dan et al. (WO 98/39344, WO 00/014095)
have described novel  purines and heteroaromatic
compounds as FBPase inhibitors; - Kasibhatla et al.
(WO 98/39343) have described novel benzimidazolyl-
phosphonates as FBPase inhibitors; 15 - Reddy et al.
(WO 98/39342) have described novel indoles and aza-
indoles as FBPase inhibitors; - Jaing et al. (WO
01/047935) have described bisamidate-phosphonates  as
specific FBPase inhibitors for the treatment of
diabetes; - Bookser et al. (WO 01/066553) have
described heterocycle phos- 20 phates as specific
FBPase inhibitors for the treatment of diabetes.
Imidazolecarboxamide derivatives have previously been
described as synthetic intermediates or as
anti-inflammatories (cf. EP 1 092 718,  FR 2 208 667,
FR 2 149 329, FR 2 181 728). 25 Summary of the
invention The present invention relates to novel
imidazolecarboxamide deriva- 



tives as fructose-l,6-bisphosphatase inhibitors that
can be used in the treat- ment of diabetes and related
pathologies. 30 More particularly, the invention
relates to imidazole derivatives of the  general
formula (I) below: WO 2007/014619 PCT/EP2006/006643
-6- 0 H2N N \>--A-X- D- C-R  HN I1 H R (I)  in which:
R represents a group chosen from: -OH, -ORe and
-NRaRb; Ra and Rb, which may be identical or
different, are independently chosen from a  s hydrogen
atom and a radical Z, or alternatively may form,
together with the  nitrogen atom that bears them, a
saturated or unsaturated ring possibly con- taining
from 1 to 3 heteroatoms, or fused or non-fused,
bridged or non-bridged  rings possibly containing from
1 to 3 heteroatoms, the said ring(s) possibly  being
substituted by 1 to 3 groups chosen from Y; 10 Re
represents a group chosen from: - (C1-C8)alkyl,
optionally substituted by one or more groups
independently cho- sen from halogen, (C1-C8)alkyl,
(C1-C8)alkoxy, (C3-C8)cycloalkyl and  (C6-C14)aryl; -
(C2-C20)alkenyl, optionally substituted by one or more
groups independently  15 chosen from halogen,
(C1-C8)alkyl, (C1-C8)alkoxy, (C3-C8)cycloalkyl and
(C6-C14)aryl; - (C2-C20)alkynyl, optionally
substituted by one or more groups independently
chosen from halogen, (C1-C8)alkyl, (C1-C8)alkoxy,
(C3-C8)cycloalkyl and  (C6-C14)aryl; 20 -
(C3-C8)cycloalkyl, optionally substituted by one or
more groups independ- ently chosen from halogen,
(C1-C8)alkyl and (C1-C8)alkoxy; 



- (C3-C8) heterocycloalkyl comprising one or more
heteroatoms chosen from N,  O and S and optionally
substituted by one or more groups independently
chosen from halogen, (C1-C8)alkyl and (C1-C8)alkoxy;
25 - (C6-C14)aryl, optionally substituted by one or
more groups independently cho- sen from amino,
hydroxyl, thio, halogen, (C1-C8)alkyl, (C1-C8)alkoxy,
(C1-C8) WO 2007/014619 PCT/EP2006/006643  - 7
alkylthio, (C1-C8)alkylamino, (C6-C14)aryl,
(C6-C14)aryloxy and (C6-C14)aryl- (C1-C8)alkoxy; -
(C6-C14)aryl(C1-C20)alkyl, optionally substituted by
one or more groups inde- pendently chosen from amino,
hydroxyl, thio, halogen, (C1-C8)alkyl, (C1-C8)- 5
alkoxy, (C1-C8)alkylthio, (C1-C8)alkylamino,
(C6-C14)aryl, (C6-C14)aryloxy and
(C6-C14)aryl(C1-C8)alkoxy; - (C6-C14)heteroaryl,
optionally substituted by one or more groups independ-
ently chosen from amino, hydroxyl, thio, halogen,
(C1-C8)alkyl, (C1-C8)alkoxy,  (C1-C8)alkylthio,
(C1-C8)alkylamino, (C6-C14)aryl, (C6-C14)aryloxy and
10 (C6-C14)aryl(C1-C8)alkoxy; and -
(C6-C14)heteroaryl(C1-C20)alkyl, optionally
substituted by one or more groups  independently
chosen from amino, hydroxyl, thio, halogen,
(C1-C8)alkyl,  (C1-C8)alkoxy, (C1-C8)alkylthio,
(C1-C8)alkylamino, (C6-C14)aryl, (C6-C14)aryl- oxy and
(C6-C14)aryl(C1-C8)alkoxy; 15 R1 represents a group
chosen from a hydrogen atom and one of the following
groups: H  R2 N- R2  O O  R2 represents a radical Z;
20 -A-X-D- represents a group in which, independently
between A, X and D:  A represents, without preference,
a bond or a divalent group obtained after  abstraction
of a hydrogen atom from a monovalent radical chosen
from: - (C1-C20)alkyl, optionally substituted by one
or more groups chosen,  



without preference, from Y; 25 - (C2-C20)alkenyl,
optionally substituted by one or more groups chosen,
without preference, from Y; - (C2-C20)alkynyl,
optionally substituted by one or more groups chosen,
without preference, from Y; - (C1-C20)alkoxy,
optionally substituted by one or more groups chosen,
30 without preference, from Y; WO 2007/014619
PCT/EP2006/006643  -8 - (C1-C20)alkoxy(C1-C20)alkyl,
optionally substituted by one or more  groups chosen,
without preference, from Y; - (C1-C20)alkylthio,
optionally substituted by one or more groups cho- sen,
without preference, from Y; 5 -
(C1-C20)alkylthio(C1-C20)alkyl, optionally substituted
by one or more  groups chosen, without preference,
from Y; - (C1-C20)alkylamino, optionally substituted
by one or more groups  chosen, without preference,
from Y; and - (C1-C20)alkylamino(C1-C20)alkyl,
optionally substituted by one or  10 more groups
chosen, without preference, from Y;  D represents,
without preference, a bond or a divalent group
obtained after  abstraction of a hydrogen atom from a
monovalent radical chosen from: - (C1-C20)alkyl,
optionally substituted by one or more groups chosen,
without preference, from Y; 15 - (C2-C20)alkenyl,
optionally substituted by one or more groups chosen,
without preference, from Y; - (C2-C20)alkynyl,
optionally substituted by one or more groups chosen,
without preference, from Y; -
(C1-C20)alkoxy(C1-C20)alkyl, optionally substituted by
one or more  20 groups chosen, without preference,
from Y; - (Cj-C20)alkylthio(Ci-C20)alkyl, optionally
substituted by one or more  groups chosen, without
preference, from Y; - (Cl-C20)alkylamino(Ci-C20)alkyl,
optionally substituted by one or  



more groups chosen, without preference, from Y; 25 -
oxy(C1-C20)alkyl, optionally substituted by one or
more groups cho- sen, without preference, from Y; -
oxy(C1-C20)alkenyl, optionally substituted by one or
more groups cho- sen, without preference, from Y; -
oxy(C,-C20)alkynyl, optionally substituted by one or
more groups cho- 30 sen, without preference, from Y; -
thio(C1-C20)alkyl, optionally substituted by one or
more groups cho- sen, without preference, from Y; WO
2007/014619 PCT/EP2006/006643  -9 -
thio(C1-C20)alkenyl, optionally substituted by one or
more groups  chosen, without preference, from Y; and -
thio(C1-C20)alkenyl, optionally substituted by one or
more groups  chosen, without preference, from Y; 5 . X
represents, without preference, a bond or a divalent
group obtained after  abstraction of a hydrogen atom
from a monovalent radical chosen from: - (C6-C14)aryl,
which may itself be optionally substituted by one or
more groups chosen independently from Y; -
(C5-C14)heteroaryl, which may itself be optionally
substituted by one  10 or more groups chosen
independently from Y, it being understood  that this
heteroaryl group may comprise one or more heteroatoms
chosen from N, 0 and S; - (C3-C8)cycloalkyl, which may
itself be optionally substituted by one or  more
groups chosen independently from Y; 15 -
(C4-C8)cycloalkenyl, which may itself be optionally
substituted by one  or more groups chosen
independently from Y; and - (C3-C8)heterocycloalkyl,
which may itself be optionally substituted by  one or
more groups independently chosen from Y, it being
under- stood that this heterocycloalkyl group may
comprise one or more  20 heteroatoms chosen from N, 0
and S; or alternatively, 



-A-X-D- represents a single bond; Y represents a
radical chosen from hydroxyl, thio, halogen, cyano,
trifluoro- methoxy, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl, (C1-C8)alkyl,  25
(C1-C8)alkoxy, (C1-C8)alkylamino, (C6-C14)aryl,
(C6-C14)arylsulfonyl(C1-C8)alkyl, (C6-C14)aryloxy,
(C6-C14)aryl(C1-C8)alkoxy, amino, azido, nitro,
guanidino, ami- dino, phosphono, oxo, carbamoyl,
(C1-C8)alkylsulfonyl, (C1-C8)alkylsulfinyl,
(C1-C8)alkylthio and (C1-C8)alkylsulfonyl, two groups
Y each borne by two vicinal atoms also possibly
forming with these  30 atoms a methylenedioxy group;
and Z represents a group chosen from: WO 2007/014619
PCT/EP2006/006643  -10 - (C1-C20)alkyl, optionally
substituted by one or more groups chosen, without
preference, from Y; - (C2-C20)alkenyl, optionally
substituted by one or more groups chosen, without
preference, from Y; s - (C2-C20)alkynyl, optionally
substituted by one or more groups chosen, without
preference, from Y; - (C6-C14)aryl or
(C6-C14)aryl(C1-C20)alkyl,
(C6-C14)aryloxy(C1-C20)alkyl, (C6-
C14)aryl(C1-C20)alkoxy(C1-C20)alkyl,
(C6-C14)arylthio(C1-C20)alkyl, (C6-C14)-
aryl(C1-C20)alkylthio(C1-C20)alkyl, the aryl group of
each of these groups itself 10 possibly being
substituted by one or more groups chosen, without
prefer- ence, from Y; - (C6-C14)heteroaryl,
(C6-C14)heteroaryl(C1-C20)alkyl,
(C6-C14)heteroaryloxy(C1- C20)alkyl,
(C6-C14)heteroaryl(C1-C20)alkoxy(C1-C20)alkyl,
(C6-C14)heteroaryl- thio(C1-C20)alkyl,
(C6-C14)heteroaryl(C1-C20)alkylthio(C1-C20)alkyl, the
hetero is aryl group of each of these groups itself
possibly being substituted by one or  more groups
chosen, without preference, from Y, it being
understood that this  heteroaryl group may comprise
one or more heteroatoms chosen from N, 0  and S; -
(C3-C8)cycloalkyl, (C3-C8)cycloalkyl(C1-C20)alkyl,
(C3-C8)cycloalkyloxy(C1- 20 C20)alkyl,
(C3-C8)cycloalkyl(C1-C20)alkoxy(C1-C20)alkyl,
(C3-C8)cycloalkylthio- 



(C1-C20)alkyl,
(C3-C8)cycloalkyl(C1-C20)alkylthio(C1-C20)alkyl, the
cycloalkyl  group of each of these groups itself
possibly being substituted by one or  more groups
chosen, without preference, from Y; -
(C3-C8)heterocycloalkyl,
(C3-C8)heterocycloalkyl(C1-C20)alkyl, (C3-C8)hetero-
25 cycloalkyloxy(C1-C20)alkyl,
(C3-C8)heterocycloalkyl(C1-C20)alkoxy(C1-C20)- alkyl,
(C3-C8)heterocycloalkylthio(C1-C20)alkyl,
(C3-C8)heterocycloalkyl(C1-
C20)alkylthio(C1-C20)alkyl, the heterocycloalkyl group
of each of these groups  itself possibly being
substituted by one or more groups chosen, without
pref- erence, from Y, it being understood that this
heterocycloalkyl group may  30 comprise one or more
heteroatoms chosen from N, 0 and S; WO 2007/014619
PCT/EP2006/006643  -11 - (C6-C14)aryl(C2-C20)alkenyl
and (C6-C14)aryl(C2-C20)alkynyl, the aryl group of
each of these groups itself possibly being substituted
by one or more groups  chosen, without preference,
from Y; and - (C6-C14)heteroaryl(C2-C20)alkenyl and
(C6-C14)heteroaryl(C2-C20)alkynyl, the  5 heteroaryl
group of each of these groups itself possibly being
substituted by  one or more groups chosen, without
preference, from Y, it being understood  that this
heteroaryl group may comprise one or more heteroatoms
chosen  from N, 0 and S. 10 The invention also relates
to the tautomeric forms, the enantiomers,
diastereoisomers and epimers and the organic or
mineral salts of the com- pounds of the general
formula (I), and also to the crystalline forms,
including  polymorphisms, of these salts and of the
compounds of the formula (I). The invention also
covers the isomers and/or diastereoisomers, in  15
pure form or as a mixture in any proportion of two or
more of them, including  racemic mixtures. The
compounds 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
organic or mineral acids  20 and/or of organic or
mineral bases. The acid salts are, for example, the
hydrochlorides, hydrobromides,  



sulfates, hydrogen sulfates, dihydrogen phosphates,
citrates, maleates, fuma- rates, trifluoroacetates,
2-naphthalenesulfonates and para-toluenesulfonates.
The bases that can be used for the formation of salts
of compounds  25 of the formula (I) are organic or
mineral bases. The resulting salts are, for ex- ample,
the salts formed with metals and especially with
alkali metals, alkaline- earth metals and transition
metals (such as sodium, potassium, calcium, mag-
nesium or aluminium) or with bases, for instance
ammonia or secondary or ter- tiary amines (such as
diethylamine, triethylamine, piperidine, piperazine or
mor 30 pholine) or with basic amino acids, or with
osamines (such as meglumine) or  with amino alcohols
(such as 3-aminobutanol and 2-aminoethanol). WO
2007/014619 PCT/EP2006/006643  -12 The invention also
relates to the chiral salts used for the separation
of racemates. By way for example, the following chiral
acids are used: (+)-D-di-O- benzoyltartaric acid,
(-)-L-di-O-benzoyltartaric acid,
(-)-L-di-O,O'-p-toluyl-L-tar- s taric acid,
(+)-D-di-0,0'-p-toluyl-L-tartaric acid, (R)-(+)-malic
acid, (S)-(-)-malic acid, (+)-camphanic acid,
(-)-camphanic acid, R-(-)-1,1'-binaphthalen-2,2'-diyl-
hyd rogenophosphonic acid, (+)-camphoric acid,
(-)-camphoric acid, (S)-(+)-2- phenylpropionic acid,
(R)-(+)-2-phenylpropionic acid, D-(-)-mandelic acid,
L-(+)- mandelic acid, D-tartaric acid, L-tartaric
acid, or a mixture of two or more thereof. 10 Chiral
amines may also optionally be used, for example
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-tolylethyl- amine,
(S)-phenylglycinol, (-)-N-methylephedrine,
(+)-(2S,3R)-4-dimethylamino-
3-methyl-1,2-diphenyl-2-butanol, (S)-phenylglycinol or
(S)-a-methylbenzyl- 15 amine, or a mixture of two or
more thereof. The compounds of the formula (I) above
also encompass the pro- drugs of these compounds. The
term "prodrugs" means compounds which, when
administered to  the patient, are chemically and/or
biologically converted in the live body into  20
compounds of the formula (I). 



In the present description, the terms used have the
following mean- ings, unless indicated otherwise: -
the term "alkyl" denotes a linear or branched alkyl
radical. Among  25 the (C1-C20)alkyl radicals that may
especially be mentioned, in a non-limiting  manner,
are methyl, ethyl, propyl, isopropyl, butyl,
sec-butyl, tert-butyl, pentyl,  hexyl, octyl, decyl,
dodecyl, hexadecyl and octadecyl radicals; - the term
"alkenyl" denotes a linear or branched
hydrocarbon-based  radical containing one or more
unsaturations in the form of a double bond. (C2- 30
C20)Alkenyl radicals that may be mentioned, in a
non-limiting manner, include ethenyl, prop-2-enyl,
but-2-enyl, but-3-enyl, pent-2-enyl, pent-3-enyl and
pent-4- enyl radicals; WO 2007/014619
PCT/EP2006/006643  -13 - the term "alkynyl" denotes a
linear or branched hydrocarbon-based  radical
containing one or more unsaturations in the form of a
triple bond, which  may optionally also comprise one
or more unsaturations in the form of a double  bond.
(C2-C20)Alkynyl radicals that may be mentioned, in a
non-limiting man 5 ner, include ethynyl, prop-2-ynyl,
but-2-ynyl, but-3-ynyl, pent-2-ynyl, pent-3-ynyl  and
pent-4-ynyl radicals; - the term "alkoxy" refers to
the term "alkyl-oxy"; - among the "halogens", mention
may be made especially of fluorine,  chlorine and
bromine; 10 - the term "cycloalkyl" denotes an
optionally substituted saturated  cyclic
hydrocarbon-based radical, and comprises mono-, bi-
and tricyclic com- pounds, containing from 3 to 10
carbon atoms. Among the "cycloalkyls" that  may
especially be mentioned are cyclopropyl, cyclobutyl,
cyclopentyl, cyclo- hexyl, cycloheptyl, cyclooctyl,
cyclodecyl and adamantyl radicals, and others, all  15
being optionally substituted; - the term
"cycloalkenyl" denotes an optionally substituted
mono-, bi- or tricyclic hydrocarbon-based radical
comprising at least one unsaturation in  the form of a
double bond, containing from 3 to 10 carbon atoms.
Among the  "cycloalkenyls" that may especially be
mentioned are cyclopentenyl, cyclo- 



20 pentadienyl, cyclohexenyl, camphenyl and
norbornenyl radicals; - in the present invention, the
term "heterocycloalkyl" denotes both
heterocycloalkyls and heterocycloalkenyls. These
radicals are optionally sub- stituted and may be
mono-, bi- or tricyclic and comprise one or more
hetero- atoms preferably chosen from 0, S and N,
optionally in oxidized form (in the 25 case of S and
N), and also optionally one or two double bonds.
Preferably, at  least one of the rings comprises from
1 to 4 and more preferentially from 1 to 3  endocyclic
heteroatoms. Advantageously, a heterocycloalkyl
radical comprises  one or more rings, each of which is
5- to 8-membered. Examples of hetero- cycloalkyl
radicals are: morpholinyl, piperidyl, piperazinyl,
thiazolidinyl, oxa 30 zolidinyl, tetrahydrothienyl,
dihydrofuryl, tetrahydrofuryl, pyrazolidinyl, 1,3-di-
oxolanyl, pyrrolidinyl, pyranyl, dihydropyranyl,
isoxazolidinyl, imidazolinyl, imi- dazolidinyl and
pyrazolidinyl; WO 2007/014619 PCT/EP2006/006643  -14 -
the term "aryl" denotes monocyclic or polycyclic
aromatic radicals  containing from 5 to 14 ring atoms,
and at least one ring contains a system of  conjugated
pi (rr) electrons, including biaryl groups, each of
which is possibly  substituted. Among the "aryls" that
may especially be mentioned are phenyl,  5 naphthyl,
biphenyl, anthryl, phenanthryl and indenyl radicals; -
the term "heteroaryl" denotes an aromatic heterocyclic
radical con- taining from 5 to 14 endocyclic atoms,
among which 1 to 4 atoms are hetero- atoms, preferably
chosen from oxygen, sulfur and nitrogen. Among the
"hetero- aryls" that may especially be mentioned are
furyl, benzofuryl, thienyl, pyridyl, 10
pyridyl-N-oxide, pyrimidinyl, pyrazinyl, oxazolyl,
thiazolyl, isoxazolyl, quinolyl,  triazolyl,
pyridazinyl, pyrrolyl, imidazolyl, indazolyl,
isothiazolyl, indolyl and  oxadiazolyl. In the
compounds of the formula (I) as defined above, if R a
and Rb  15 form a ring together with the nitrogen atom
that bears them, the said ring is, by  way of
non-exhaustive example, a morpholine, a piperidine, a
piperazine or a  pyrrolidine. According to a first
preferred embodiment of the present invention,  



20 this invention concerns imidazole derivatives of
the general formula (I) as de- fined above, in which R
represents a hydroxyl radical or a radical Re, Re
pref- erably representing in this case a (C1-C8)alkyl
radical, optionally substituted by  one or more groups
independently chosen from halogen, (C1-C8)alkyl, (C1-
C8)alkoxy, (C3-C8)cycloalkyl and (C6-C14)aryl, the
other substituents being as  25 defined above, the
possible tautomeric forms thereof and the possible
enantiomers, diastereo- isomers, epimers and organic
or mineral salts thereof, and also "prodrugs"
thereof. According to another embodiment of the
present invention, this  30 invention preferably
relates to the compounds of the formula (I) having one
or  more of the following characteristics, taken
separately or as a combination of  two or more of
them: WO 2007/014619 PCT/EP2006/006643  -15 R
represents a group chosen from: -OH, -ORe and -NRaRb;
Ra and R", which may be identical or different, are
independently chosen from a  hydrogen atom and a
radical Z, or alternatively may form, together with
the  nitrogen atom that bears them, a saturated or
unsaturated 5- or 6-membered 5 ring possibly
containing from 1 to 3 heteroatoms, the said ring
possibly being  substituted by 1 to 3 groups chosen
from Y; Re represents a (C1-C8)alkyl radical,
optionally substituted by one or more  groups
independently chosen from halogen, (C1-C8)alkyl,
(C1-C8)alkoxy, (C3- C8)cycloalkyl and (C6-C14)aryl; 10
R1 represents one of the following groups: H  R2 N- R2
O O R2 represents a substituted or unsubstituted aryl
radical; -A-X-D- represents a group in which,
independently between A, X and D:  A represents a
divalent group obtained after abstraction of a
hydrogen atom  15 from a (C1-C20)alkyl and preferably
a (C1-C6)alkyl radical, optionally substi- 



tuted by one or more groups chosen, without
preference, from Y;  D represents a bond;  X
represents a divalent group obtained after abstraction
of a hydrogen atom  from a monovalent radical chosen
from: 20 - (C6-C14)aryl, which may itself be
optionally substituted by one or  more groups chosen,
without preference, from Y; - (C5-C14)heteroaryl,
which may itself be optionally substituted by one  or
more groups chosen, without preference, from Y, it
being under- stood that this heteroaryl group may
comprise one or more hetero- 25 atoms chosen from N, 0
and S; - (C3-C8)cycloalkyl, which may itself be
optionally substituted by one or  more groups chosen,
without preference, from Y; - (C4-C8)cycloalkenyl,
which may itself be optionally substituted by one  or
more groups chosen, without preference, from Y; and WO
2007/014619 PCT/EP2006/006643  -16 -
(C3-C8)heterocycloalkyl, which may itself be
optionally substituted by  one or more groups chosen,
without preference, from Y, it being  understood that
this heterocycloalkyl group may comprise one or  more
heteroatoms chosen from N, 0 and S; 5 Y represents a
radical chosen from hydroxyl, thio, halogen, cyano,
trifluoro- methoxy, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl, (C1-C8)alkyl,
(C1-C8)alkoxy, (C1-C8)alkylamino, (C6-C14)aryl,
(C6-C14)aryloxy, (C6-C14)aryl(C1- C8)alkoxy, amino,
oxo and carbamoyl; and Z represents a group chosen
from: 10 - (C1-C20)alkyl and preferably (C1-C6)alkyl,
optionally substituted by  one or more groups chosen,
without preference, from Y; - (C2-C20)alkenyl and
preferably (C2-C6)alkenyl, optionally substituted  by
one or more groups chosen, without preference, from Y;
- (C6-C14)aryl or (C6-C14)aryl(C1-C20)alkyl, the aryl
group of each of  15 these groups itself possibly
being substituted by one or more groups  chosen,
without preference, from Y; and 



- (C6-C14)heteroaryl or
(C6-C14)heteroaryl(C1-C20)alkyl, the heteroaryl  group
of each of these groups itself possibly being
substituted by one  or more groups chosen, without
preference, from Y, it being under 20 stood that this
heteroaryl group may comprise one or more hetero-
atoms chosen from N, 0 and S, the possible tautomeric
forms thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof,
and also "prodrugs"  thereof. 25 According to another
embodiment of the present invention, the inven- tion
preferably relates to the compounds of the formula (I)
having the following  characteristics: R represents a
group chosen from: -OH, -ORe and -NRaRb; and 30 Ra and
Rb, which may be identical or different, are
independently chosen from a  hydrogen atom and a
radical Z, or alternatively may form, together with
the  nitrogen atom that bears them, a saturated or
unsaturated 5- or 6-membered WO 2007/014619
PCT/EP2006/006643  -17 ring possibly containing from 1
to 3 heteroatoms, the said ring possibly being
substituted by 1 to 3 groups chosen from Y; and Re
represents a (C1-C8)alkyl radical, optionally
substituted by one or more  groups independently
chosen from halogen, (C1-C8)alkyl, (C1-C8)alkoxy, (C3-
5 C8)cycloalkyl and (C6-C14)aryl; and R1 represents
one of the following groups: R2 NH - R2 o O ; and  R2
represents an aryl radical; and -A-X-D- represents a
group in which, independently between A, X and D: 10
A represents a divalent group obtained after
abstraction of a hydrogen atom  from a (C1-C20)alkyl
and preferably a (C1-C6)alkyl radical, optionally
substi- tuted by one or more groups chosen, without
preference, from Y; and  D represents a bond; and 



X represents a divalent group obtained after
abstraction of a hydrogen atom  15 from a monovalent
radical chosen from: - (C6-C14)aryl, which may itself
be optionally substituted by one or  more groups
chosen, without preference, from Y; -
(C5-C14)heteroaryl, which may itself be optionally
substituted by one  or more groups chosen, without
preference, from Y, it being under- 20 stood that this
heteroaryl group may comprise one or more hetero-
atoms chosen from N, 0 and S; - (C3-C8)cycloalkyl,
which may itself be optionally substituted by one or
more groups chosen, without preference, from Y; -
(C4-C8)cycloalkenyl, which may itself be optionally
substituted by one  25 or more groups chosen, without
preference, from Y; and - (C3-C8)heterocycloalkyl,
which may itself be optionally substituted by  one or
more groups chosen, without preference, from Y, it
being  understood that this heterocycloalkyl group may
comprise one or  more heteroatoms chosen from N, 0 and
S; and WO 2007/014619 PCT/EP2006/006643  - 18 Y
represents a radical chosen from hydroxyl, thio,
halogen, cyano, trifluoro- methoxy, trifluoromethyl,
carboxyl, carboxymethyl or carboxyethyl, (C1-C8)alkyl,
(C1-C8)alkoxy, (C1-C8)alkylamino, (C6-C14)aryl,
(C6-C14)aryloxy, (C6-C14)aryl(C1- C8)alkoxy, amino,
oxo and carbamoyl; and 5 Z represents a group chosen
from: - (C1-C20)alkyl and preferably (C1-C6)alkyl,
optionally substituted by  one or more groups chosen,
without preference, from Y; - (C2-C20)alkenyl and
preferably (C2-C6)alkenyl, optionally substituted  by
one or more groups chosen, without preference, from Y;
10 - (C6-C14)aryl or (C6-C14)aryl(C1-C20)alkyl, the
aryl group of each of  these groups itself possibly
being substituted by one or more groups  chosen,
without preference, from Y; and - (C6-C14)heteroaryl
or (C6-C14)heteroaryl(C1-C20)alkyl, the heteroaryl
group of each of these groups itself possibly being
substituted by one  



15 or more groups chosen, without preference, from Y,
it being under stood that this heteroaryl group may
comprise one or more hetero- atoms chosen from N, 0
and S, the possible tautomeric forms thereof and the
possible enantiomers, diastereo- isomers, epimers and
organic or mineral salts thereof, and also "prodrugs"
20 thereof. According to yet another preferred
embodiment, the invention relates  to
imidazolecarboxamide derivatives chosen from:
5-[5-(4-tert-butylbenzoylamino)-4-carbamoyl-1
H-imidazol-2-ylmethyl]- 25 furan-2-carboxylic acid;
5-[4-carbamoyl-5-(4-propylbenzoylamino)-1
H-imidazol-2-ylmethyl]furan- 2-carboxylic acid;
5-{4-carbamoyl-5-[3-(4-pentylphenyl)ureido]-1
H-imidazol-2-ylmethyl}- furan-2-carboxylic acid; 30
5-{4-carbamoyl-5-[3-(2,6-diisopropylphenyl)ureido]-1
H-imidazol-2-yl- methyl}furan-2-carboxylic acid; WO
2007/014619 PCT/EP2006/006643  _19
5-{5-[3-(4-butylphenyl)ureido]-4-carbamoyl-1
H-imidazol-2-ylmethyl}furan- 2-carboxylic acid;
5-{4-carbamoyl-5-[3-(3-phenoxyphenyl)ureido]-1
H-imidazol-2-ylmethyl}- furan-2-carboxylic acid; 5
5-[4-carbamoyl-5-(4-propylbenzoylamino)-1
H-imidazol-2-ylmethyl]thio- phene-2-carboxylic acid;
and
5-(4-tert-butylbenzoylamino)-2-[5-(pyrrolidine-1-carbo
nyl)furan-2-yl- methyl]-1 H-imidazole-4-carboxamide,
the possible tautomeric forms thereof and the possible
enantiomers, diastereo- 10 isomers, epimers and
organic or mineral salts thereof, and also "prodrugs"
thereof. The compounds of the general formula (I) can
be prepared according  to the following process. The
synthetic intermediates leading to the compounds  15
of the general formula (1) as described above are
either commercially available, 



or can be prepared directly according to known
processes (or after adaptations  of known processes)
that are available in the scientific literature or
patents and  patent applications or from Chemical
Abstracts, online databases or the Inter- net. 20
Thus, another subject of the present invention relates
to a process  for the preparation of the compounds of
the formula (I) as defined above, ac- cording to the
general method described below: Step 1 % SH NH S
A-X-D-COR'  N=C-A-X-D-COR' HCI  25 Al A2 WO
2007/014619 PCT/EP2006/006643  -20- Step 2 NH H2N 0
NH2 N  SIfl"A-X-D-COR' CN A4 H2N `}-A-X-D-COR' HN N
HCI 2 H A3  AZ The synthesis of compound A2, in which
A, X and D are as described  s above, R' having the
same definition as R defined above, with the exception
of  the hydroxyl radical, can be prepared via the
action of a mercaptan derivative,  preferably benzyl
mercaptan, on a nitrite derivative chosen from Al, in
which A,  X, D and R' are as described above, in a
solvent, such as dichloromethane in  the presence of
hydrochloric acid introduced in gaseous form into the
reaction  10 medium. The reaction can be performed at
a temperature ranging from -10C  to 25 C and
preferably from 0 to 10C, over a period possibly
ranging from 1  hour to 72 hours. 



Compound A3, in which A, X, D and R' are as described
above, is  15 obtained by reacting the thio imino
ether A2 with the aminocyanoacetamide A4,  in a
solvent, such as ethanol or methanol, in the presence
of a base, such as  sodium hydrogen carbonate. The
reaction can be performed at a temperature  ranging
from room temperature to the boiling point of the
solvent under consid- eration. 20 Compound A3 can be
optionally subjected to a deprotection reaction,
under standard conditions known to those skilled in
the art, according to the  following scheme: 0 0  N HN
N H2N '>-A-X-D-COR' 2 ( `>--A-X-D-COON  N N  H2N H A3
deprotection 30 H2N H A5 to give compound A5, in which
A, D and X are as defined above, 25 the compounds of
the formulae A3 and A5 forming the set of compounds of
the  formula (I) in which R1 represents a hydrogen
atom. WO 2007/014619 PCT/EP2006/006643  -21- Step 3 O
R~HaI 0  N HN N H2N ( `}-A-X-D-COR' 0 2 I
`>-A-X-D-COR'  H2N H A3 HN H BI 0  H2N N Rdeprotection
~A-X-D-COON  HN N H B2  R2"0 5 Compound 131, in which
A, D, X, Rand R2 are as described above,  can be
obtained via the action of an acid halide of the
formula Hal-CO-R2, in  



which R2 is as defined above, on compound A3, in the
presence of an organic  base, such as, in a
non-limiting manner, triethylamine, pyridine or
diisopropyl- ethylamine, in a solvent, such as
acetonitrile, toluene, dichloromethane or tetra- 10
hydrofuran. A mineral base, such as, in a non-limiting
manner, sodium hydrogen  carbonate or caesium
carbonate can also be used. These derivatives of amide
type can also be obtained via the known
acid-activation methods, using cou- pling agents, such
as carbonyldiimidazole or, in a non-limiting manner,
HOBt or  15 PyBOP. Compound B2 is obtained using known
deprotection methods and, in  this respect, mention
may especially be made of the use of aqueous sodium
hydroxide solution in the presence or absence of
additional solvents, such as  ethanol, methanol or
tetrahydrofuran. 20 In the case of a tert-butyl ester,
trifluoroacetic acid can be used. The compounds.of the
formulae 131 and B2 form the set of com- pounds of the
formula (I) as defined above in which R1 represents
the group: WO 2007/014619 PCT/EP2006/006643  -22 R2  O
The compounds of the formula (I) in which R1
represents the group  N-R2  O can be obtained
according to the following reaction scheme:  O O  H N
N R? N=C=O H2N N `}-A-X-D-COR'  H2N H A3 R~ H C1 N Z1~
H O  HN N deprotection  



2 I `>-A-X-D-COOH HN N  H  2 C2  RAN O H  Compound C1,
in which A, D, X, Rand R2 are as defined above, can
be obtained via the action of the isocyanate of the
formula R2-N=C=O, on com- pound A3 defined above, in a
solvent, such as acetonitrile, toluene, dichloro- 10
methane or tetrahydrofuran. The reaction can be
performed at a temperature ranging from 0C to  the
boiling point of the solvent used. Compound C2, in
which A, D, X and R2 are as defined above, is ob-
tained using known deprotection methods, especially
using aqueous sodium  is hydroxide solution in the
presence or absence of additional solvents, such as
ethanol, methanol or THF. The compounds of the
formulae C1 and C2 form the set of com- pounds of the
formula (I) as defined above, in which R1 represents
the group: WO 2007/014619 PCT/EP2006/006643  -23 N-R2
O According to one variant, the compounds of the
formula (I) for which  R represents the group -NRaRb
can advantageously be obtained from the com- pounds B2
and C2 as defined above, according to the following
reaction  5 schemes: 0 O Ra R N H N N N_ H2N
`}-A-X-D-000H --~ 2 `}-A-X-D-~  HN H HN H 0  2 2 -1
NLO C2 RI*N. NII~O D2  



R1 H H  O O a  R b % N H N N N,R H2N N}-A-X-D-COON --~
2 `>-A-X-D--~  HN H HN H 0  R2)0 B2 R2L0 E2 10 The
amide derivatives D2 and E2 can be obtained especially
from  the acids C2 and B2, respectively, via
conventional means. By way of example,  the acid
chloride under consideration can be reacted with an
amine. The de- sired amides can be obtained using
mixed anhydride techniques; coupling  agents, such as,
in a non-limiting manner, carbonyldiimidazole and
carbo 15 diimides, such as dicyclohexylcarbodiimide
can also be used. Coupling agents,  such as HOBt
[1-hydroxybenzotriazole] or PyBOP
[(benzotriazol-1-yloxy)tris- (pyrrolidino)phosphonium
hexafluorophosphate] can also be used. The compounds
of the invention as defined above show hypoglycae- 20
miant activity and, in this respect, are useful in the
treatment of pathologies as- sociated with insulin
resistance syndrome. WO 2007/014619 PCT/EP2006/006643
-24 Specifically, insulin resistance is characterized
by a reduction in the  action of insulin (cf. " Presse
Medicale ", (1997), 26(14), 671-677) and is in- volved
in a large number of pathological states, such as
diabetes and more par- ticularly non-insulin-dependent
diabetes (type II diabetes or NIDDM), dyslipi 5
daemia, obesity, arterial hypertension and also
certain microvascular and  macrovascular
complications, for instance atherosclerosis,
retinopathy and neu- ropathy. In this respect,
reference will be made, for example, to Diabetes, 37,
(1988), 1595-1607; Journal of Diabetes and its
complications 12, (1998), 110- 10 119 or Horm. Res.,
38, (1992), 28-32. A subject of the present invention
is thus also pharmaceutical com- 



positions comprising, as active principle, at least
one compound according to  the invention. 15 The
pharmaceutical compositions according to the invention
can be  in forms intended for parenteral, oral,
rectal, permucous or percutaneous ad- ministration.
They will thus be in the form of injectable solutions
or suspensions or  multi-dose bottles, in the form of
plain or coated tablets, sugar-coated tablets,  20
wafer capsules, gel capsules, pills, cachets, powders,
suppositories or rectal capsules, or solutions or
suspensions, for percutaneous use in a polar solvent,
or for permucous use. The excipients that are suitable
for such administrations are pharma- ceutically
acceptable excipients, for instance cellulose or
microcrystalline cellu- 25 lose derivatives,
alkaline-earth metal carbonates, magnesium phosphate,
starches, modified starches and lactose for the solid
forms. Cocoa butter or polyethylene glycol stearates
are the preferred  excipients for rectal use. Water,
aqueous solutions, physiological saline or isotonic
solutions  30 are the vehicles most conveniently used
for parenteral use. For example, if the compounds
according to the present invention  are administered
orally, in the form of plain or coated tablets,
sugar-coated tab WO 2007/014619 PCT/EP2006/006643  -25
lets, wafer capsules, gel capsules, pills, cachets or
powders, the dosage can  range 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 1
mg/kg and  10 mg/kg and most preferably between about
2 mg/kg and about 5 mg/kg. 5 Assuming that the weight
of the patient to be treated can range be- tween 10 kg
and 100 kg, and according to the dosage mentioned
above, the  daily intakes can be between about 1 to 10
mg/day and about 1000 to  10 000 mg/day, preferably
between about 5 to 50 mg/day and about 500 to  5000
mg/day, more preferably between about 10 to 100 mg/day
and about 100 10 to 1000 mg/day and most preferably
between about 20 to 200 mg/day and  



about 50 to 500 mg/day. As indicated above, the
formulations of the present invention that are
suitable for oral administration can be in the form of
individual doses, such as  tablets, cachets or
sugar-coated tablets, each comprising a predetermined
is amount of active material; the formulations can
also be in the form of powder or  granules, in the
form of a solution or a suspension in an aqueous or
non-aque- ous medium, or alternatively in the form of
a liquid emulsion of oil-in-water type  or in the form
of a liquid emulsion of water-in-oil type. The active
material can  also be administered in the form of a
bolus, paste or electuary. 20 In the case of
non-insulin-dependent diabetes, in man, hyperglycae-
mia is the result of two major defects: an impairment
in insulin secretion and a  reduction in the efficacy
of insulin at three sites, namely the liver, the
muscles  and the adipose tissue. By inhibiting
gluconeogenesis via inhibition of the key enzyme fruc-
25 tose-1,6-bisphosphatase, the compounds of the
present invention are thus ca- pable of improving the
glycaemia of non-insulin-dependent diabetic patients.
Thus, and according to another aspect, the present
invention relates  to the use of at least one compound
of the general formula (I), the possible  tautomeric
forms thereof and the possible enantiomers,
diastereoisomers, 30 epimers and organic or mineral
salts thereof, and also "prodrugs" thereof, for  the
treatment or prevention of pathologies associated with
excessive glycogen  storage or diseases, such as
cardiovascular diseases, including atherosclero WO
2007/014619 PCT/EP2006/006643  -26 sis, myocardial
ischaemic accidents, for the treatment of or
preventing type 11  diabetes and diseases associated
with metabolic disorders, such as hypercho-
lesterolaemia or hyperlipidaemia, which are
exacerbated by hyperinsulinaemia  and hyperglycaemia.
5 The examples that follow illustrate the invention
without, however,  limiting it. The starting materials
used are known products or are prepared ac- cording to
known procedures. 



The percentages are expressed on a weight basis,
unless otherwise  10 mentioned. The compounds were
characterized especially via the following  analytical
techniques: The NMR spectra were acquired using a
Bricker Avance DPX  200 MHz NMR spectrometer or a
Bruker Avance DPX 500 MHz spectrometer.  15 The masses
were determined by HPLC coupled to an Agilent Series
1100 mass detector. The melting points (m.p.) were
measured on a Kofler Leica VMBH  block. 20 Production
of the imidazolecarboxamide synthetic intermediates
Example 1: Ethyl 5-chloromethylfuran-2-carboxylate To
a solution of 100 g (0.71 M) of ethyl 2-furoate in 250
ml of  25 dichloromethane are added 30.6 g (1.02 M) of
paraformaldehyde and 25.4 g  (0.19 M) of zinc
chloride. Gaseous hydrogen chloride is passed into the
reaction  medium. An exothermic reaction is observed,
and the temperature reaches  35C. The evolution of gas
is maintained up to the end of the reaction, which is
monitored by thin-layer chromatography (TLC). The
product obtained is then 30 purified by chromatography
on silica using dichloromethane as eluent, to give
134.6 g of ethyl 5-chloromethylfuran-2-carboxylate in
the form of a colourless  oil. WO 2007/014619
PCT/EP2006/006643  -27- Yield: 98%. 'H NMR (200
MHz/DMSO-d6) 6 (ppm): 1.28 (t, 3H); 4.27 (d, 2H); 4.51
(s, 2H);  6.39 (d, 1 H); 7.02 (d, 1 H). 5 Example 2:
Ethyl 5-cyanomethylfuran-2-carboxylate To a solution
of 131.3 g (0.7 M) of ethyl 5-chloromethylfuran-2-car-
boxylate in 280 ml of ethanol is added a solution of
68 g of potassium cyanide  10 (1.04 M) and 13.7 g
(0.15 M) of CuCN in 140 ml of demineralized water. The



reaction medium is heated at 40C with stirring for 18
hours. A further 68 g of  potassium cyanide (1.04 M)
and 13.7 g (0.15 M) of CuCN in 140 ml of deminer-
alized water are added to the reaction medium, which
is maintained at 40C  with stirring for a further 18
hours. 1s Water is then added and the aqueous phase is
extracted three times  with diethyl ether. The
combined organic phases are washed twice with water
and then dried over sodium sulfate and concentrated
under vacuum. The oil  obtained is purified by
chromatography on silica using dichloromethane as elu-
ent, to obtain 94.6 g of ethyl
5-cyanomethylfuran-2-carboxylate in the form of a  20
colourless oil. Yield: 76%. 1H NMR (200 MHz/DMSO-d6) 6
(ppm): 1.36 (t, 3H); 4.36 (q, 2H); 4.41 (s, 2H);  6.68
(d, 1 H); 7.36 (d, 1 H). 25 Example 3: Ethyl
5-benzylsulfanylcarbonimidoylmethylfuran-2-carboxylate
hydro- chloride Gaseous hydrogen chloride is passed
for 30 minutes at 10C through  30 a solution of 94.5 g
(0.53 M) of ethyl 5-cyanomethylfuran-2-carboxylate and
61.9 ml (0.53 M) of benzyl mercaptan in 2000 ml of
diethyl ether. WO 2007/014619 PCT/EP2006/006643  -28
After evaporating under vacuum, the residue is taken
up in fresh di- ethyl ether, and a solid crystallizes,
which is isolated by filtration, to give 30.5 g  of
ethyl
5-benzylsulfanylcarbonimidoylmethylfuran-2-carboxylate
in the form of a  solid, which is used without further
purification in the following step. 5 Production of
the compounds according to the invention  Example 4:
Ethyl 5-(5-amino-4-carbamoyl-1
H-imidazol-2-ylmethyl)furan-2-carboxylate  10 30.5 g
(0.09 M) of ethyl
5-benzylsulfanylcarbonimidoylmethylfuran-2-
carboxylate, 8.9 g (0.09 M) of aminocyanoacetamide and
7.5 g (0.09 M) of  sodium hydrogen carbonate in 180 ml
of methanol are refluxed with stirring for 5  



hours. The crude product obtained is purified by
chromatography on silica using  a
dichloromethane/methanol mixture (90/10) as eluent, to
give 17 g of ethyl 5 15 (5-amino-4-carbamoyl-1
H-imidazol-2-ylmethyl)furan-2-carboxylate in the form
of  a vitreous brown solid. 1H NMR (200 MHz/DMSO-d6) 6
(ppm): 1.29 (t, 3H); 4.03 (s, 2H); 4.30 (q, 2H);  5.58
(s, 2H); 6.46 (s, 1 H); 6.72 (s, 2H); 7.26 (s, 1 H);
11.47 (s, 1 H). 20 By way of example, the following
compounds are prepared, option- ally with minor
modifications, according to the procedure described in
Example  4: Example 4.2: 25 Ethyl
[4-(5-amino-4-carbamoyl-1
H-imidazol-2-yl)phenyl]acetate  Empirical formula:
C14H16N403 = 288.3; Mass spectrum: 289.1 (M+).
Example 4.3: 30 Methyl
4-(5-amino-4-carbamoyl-lH-imidazol-2-yl)benzoate
Empirical formula: C12H12N403 = 260.49; Mass spectrum:
261 (M+). WO 2007/014619 PCT/EP2006/006643  -29-
Example 4.4: Methyl [4-(5-amino-4-carbamoyl-1
H-imidazol-2-ylmethoxy)phenyl]acetate  Empirical
formula: C14H16N404 = 304.29; 5 Mass spectrum: 305.1
(M+).  Example 4.5: Ethyl 5-(5-amino-4-carbamoyl-1
H-imidazol-2-yl)thiophene-2-carboxylate  Empirical
formula: C11H12N403S = 280.3; 10 Mass spectrum: 279
(M-).  Example 4.6: Ethyl 5-(5-amino-4-carbamoyl-1
H-imidazol-2-ylmethyl)thiophene-2-car- boxylate 15
Empirical formula: C12H14N403S = 294.33  Mass
spectrum: 293 (M-). 



Example 4.7: Methyl 5-(5-amino-4-carbamoyl-1
H-imidazol-2-yl)furan-2-carboxylate  20 Example 4.8:
Methyl 4-(5-amino-4-carbamoyl-1
H-imidazol-2-ylmethyl)benzoate  Example 4.9: 25 Ethyl
[4-(5-amino-4-carbamoyl-1
H-imidazol-2-ylmethyl)phenoxy]acetate  Example 4.10:
Ethyl
[4-(5-amino-4-carbamoyl-1H-imidazol-2-yl)phenoxy]aceta
te WO 2007/014619 PCT/EP2006/006643  -30 Production of
the derivatives of acylamino type  Example 5: Ethyl
5-[4-carbamoyl-5-(4-propylbenzoylamino)-1
H-imidazol-2-ylmethyl]- fu ran-2-carboxyl ate 5
4-Propylbenzoyl chloride (2 ml; 11.9 mM) are added
dropwise to 3 g  (10.8 mM) of ethyl
5-(5-amino-4-carbamoyl-1
H-imidazol-2-ylmethyl)furan-2-car- boxylate and 1.8 g
of sodium hydrogen carbonate (21.6 mM) in 15 ml of
THF.  The reaction medium is then stirred at 20C for
20 hours. After addition of 1o water, a solid
precipitate is formed, which is isolated and purified
by chromatog- raphy on silica, first using a
dichloromethane/acetone mixture (90/10) as eluent,
and then a dichloromethane/methanol mixture (90/10) to
give 2.9 g of ethyl 5-[4-
carbamoyl-5-(4-propylbenzoylamino)-1
H-imidazol-2-ylmethyl]furan-2-carboxy- late in the
form of a white solid. 15 Yield: 57%. 1H NMR (200
MHz/DMSO-d6) 6 (ppm): 0.77 (t, 3H); 1.13 (t, 3H); 1.51
(m, 2H);  2.55 (m, 2H); 4.14 (s+m, 4H); 6.30 (s, 1H);
7.08 (m, 3H); 7.31 (d, 2H); 7.71 (d,  2H); 11.08 (s, 1
H); 12.74 (s, 1 H). m.p.: 184-186C.  20 Example 6: 



5-[4-Carbamoyl-5-(4-propylbenzoylamino)-1
H-imidazol-2-ylmethyl]furan-2- carboxylic acid 25 1.8
g (4.24 mM) of ethyl
5-[4-carbamoyl-5-(4-propylbenzoylamino)- 1
H-imidazol-2-ylmethyl]furan-2-carboxylate are added to
10 ml of an etha- nol/THF mixture (50-50). 4 ml of
aqueous 3N sodium hydroxide solution are  then added
and the reaction medium is maintained at 40C with
stirring for 2  hours. The reaction medium is allowed
to cool and is acidified with acetic acid; a 30 solid
crystallizes. The solid is filtered off and washed
with demineralized water  to give, after drying, 1.7 g
of 5-[4-carbamoyl-5-(4-propylbenzoylamino)-1 H-imi-
dazol-2-ylmethyl]furan-2-carboxylic acid . WO
2007/014619 PCT/EP2006/006643  -31- Yield: 95%. 'H NMR
(500 MHz/DMSO-d6) b (ppm): 1.39 (t, 3H); 1.66 (m, 2H);
2.78 (t, 2H);  6.55 (s, 1H); 7.22 (s, 1H); 7.43 (d,
2H); 7.93 (d, 2H); 11.22 (s, 1H); 12.85 (s,  5 1 H).
By way of example, the following compounds are
prepared, option- ally with minor modifications,
according to the procedures described in Exam- ples 5
and 6: 10 Example 6.2:
5-[4-Carbamoyl-5-(4-chlorobenzoylamino)-1
H-imidazol-2-yl]furan-2-car- boxylic acid 'H NMR (500
MHz/DMSO-d6) 6 (ppm): 6.64 (s, 1 H); 6.84 (s, 1 H);
7.57 (m, 2H);  15 7.96 (d, 2H). Example 6.3:
{4-[4-Carbamoyl-5-(4-pentylbenzoylamino)-1
H-imidazol-2-ylmethyl]- phenoxy}acetic acid 20 'H NMR
(500 MHz/DMSO-d6) 6 (ppm): 0.87 (t, 3H); 1.31 (m, 4H);
1.67 (m, 2H);  2.63 (t, 2H); 4.26 (s, 2H); 4.68 (s,
2H); 6.96 (d, 2H); 7.34 (d, 2H); 7.43 (d, 2H);  7.94
(d, 2H). Example 6.4: 



25 {4-[4-Carbamoyl-5-(4-ethylbenzoylamino)-1
H-imidazol-2-yl]phenyl}acetic  acid 1H NMR (500
MHz/DMSO-d6) 6 (ppm): 1.25 (t, 3H); 2.74 (q, 2H); 3.75
(s, 2H);  7.45 (d, 2H); 7.55 (d, 2H); 8.00 (d, 2H);
8.08 (d, 2H). WO 2007/014619 PCT/EP2006/006643  -32-
Example 6.5:
4-(4-Aminomethyl-5-isobutyrylamino-1H-imidazol-2-ylmet
hyl)benzoic acid  'H NMR (500 MHz/DMSO-d6) 6 (ppm):
1.12 (s, 3H); 1.15 (s, 3H); 2.67 (m, 1H);  4.07 (s,
2H); 7.14 (m, 2H); 7.32 (d, 2H); 7.87 (d, 2H); 10.18
(s, 1H); 12.55 (s,  5 1 H). Example 6.8:
5-[5-(4-tert-Butylbenzoylam i no)-4-carbamoyl-1
H-imidazol-2-ylmethyl]furan- 2-carboxylic acid 10
Example 6.9: 5-[5-(4-Butylbenzoylamino)-4-carbamoyl-1
H-imidazol-2-ylmethyl]thio- phene-2-carboxylic acid 15
Example 6.10: {4-[4-Carbamoyl-5-(2-methyl
benzoylamino)-1 H-imidazol-2-yl]phenyl}acetic  acid
Example 6.11: 20
{4-[4-Carbamoyl-5-(4-fluorobenzoylamino)-1H-imidazol-2
-yl]phenyl}acetic  acid Example 6.12:
[4-(5-Benzoylamino-4-carbamoyl-1
H-imidazol-2-yl)phenoxy]acetic acid  25 Example 6.13:
{4-[4-Carbamoyl-5-(4-methylbenzoylamino)-1
H-imidazol-2-ylmethoxy]- phenyl}acetic acid 30 Example
6.14:
5-(5-Benzoylamino-4-carbamoyl-1H-imidazol-2-yl)furan-2
-carboxylic acid 



WO 2007/014619 PCT/EP2006/006643  -33- Example 6.15:
5-[4-Carbamoyl-5-(4-fluorobenzoylamino)-1
H-imidazol-2-ylmethyl]thio- phene-2-carboxylic acid s
Example 6.16:
{4-[5-(4-Butylbenzoylamino)-4-carbamoyl-1
H-imidazol-2-ylmethyl]phen- oxy}acetic acid Production
of the derivatives of urea type  10 Example 7:
5-{4-Carbamoyl-5-[3-(4-methylbenzyl)ureido]-1
H-imidazol-2-ylmethyl}- furan-2-carboxylic acid 116.3
mg (0.79 mM) of 4-methylbenzyl isocyanate are added to
15 200 mg (0,72 mM) of ethyl 5-(5-amino-4-carbamoyl-1
H-imidazol-2-ylmethyl)- furan-2-carboxylate in 2 ml of
THF. The reaction medium is then stirred at 20C  for
20 hours. After addition of water, the mixture is
extracted with ethyl acetate.  After evaporating under
vacuum, an oil is obtained. The ester thus obtained is
treated with aqueous 1 N sodium hydroxide solution in
2 ml of a THF/ethanol 20 mixture (50/50) at 20C for 16
hours. After addition of water, a solid precipitates.
The solid is filtered off and washed with water to
give 131.7 mg of 5- {4-carbamoyl-5-[3-(4-methyl
benzyl)u reido]-1 H-imidazol-2-ylmethyl}furan-2-car-
boxylic acid . Yield: 46%.  25 1H NMR (500 MHz/DMSO-d6
+ TFA) 6 (ppm): 2.3 (s, 3H); 4.31 (s, 2H); 4.57 (s,
2H); 6.59 (d, 1 H); 7.18 (d, 2H); 7.22 (d, 3H). By way
of example, the following compounds are prepared,
option- 30 ally with minor modifications, according to
the procedures described in Example  7: WO 2007/014619
PCT/EP2006/006643  -34- Example 7.2: 



Methyl
[4-(4-carbamoyl-5-{3-[2-(2,3-dimethoxyphenyl)ethyl]ure
ido}-1H-imi- dazol-2-ylmethoxy) phenyl] acetate 1H NMR
(200 MHz/DMSO-d6) b (ppm): 2.73 (m, 2H); 3.27 (m, 2H);
3.58 (m,  5 5H); 3.70 (s, 3H); 3.76 (s, 3H); 5.95 (s
,2H); 6.98 (m, 9H); 7.75 (s,1 H); 9.24  (s,1H); 12.44
(s,1H). Example 7.3: Methyl
(4-{4-carbamoyl-5-[3-(3,4-dimethylphenyl)ureido]-1H-im
idazol-2-yl- 10 methoxy}phenyl)acetate Empirical
formula: C23H25N505 = 451.47;  Mass spectrum: 450
(M+). Example 7.4: 15 Ethyl
5-{4-carbamoyl-5-[3-(4-pentylphenyl)ureido]-1
H-imidazol-2-ylmethyl}- fu ran-2-carboxyl ate
Empirical formula: C24H29N505 = 467.52;  Mass
spectrum: 466 (M-). 20 Example 7.5:
4-{4-carbamoyl-5-[3-(4-trifluoromethylphenyl)ureido]-1
H-imidazol-2-yl}- benzoic acid 1H NMR (500 MHz/DMSO-d6
after exchange) 6 (ppm): 7.70 (d, 2H); 7.80 (d,  2H);
8.12 (d, 2H); 8.20 (d, 2H). 25 Example 7.6:
4-{4-Carbamoyl-5-[3-(3,4-dimethoxyphenyl)ureido]-1
H-imidazol-2-yl- methyl}benzoic acid 1H NMR (500
MHz/DMSO-d6) 6 (ppm): 3.75 (s, 3H); 3.8 (s, 3H); 6.93
(m, 2H);  30 7.25 (s, 1 H); 7.52 (d, 2H); 7.97 (d,
2H); 9.80 (s, 1 H); 12.30 (s, 1 H). WO 2007/014619
PCT/EP2006/006643 -35- Example 7.7:
(4-{4-Carbamoyl-5-[3-(4-chlorophenyl)ureido]-1
H-imidazol-2-yl}phenyl)- acetic acid 1H NMR (500
MHz/DMSO-d6) 6 (ppm): 3.70 (s, 2H); 7.07 (s, 1H); 7.38
(d, 2H);  



s 7.52 (d, 2H); 7.60 (d, 2H); 8.10 (d, 2H); 9.1 (s,
2H); 11.4 (s, 1 H). Example 7.8:
5-{4-Carbamoyl-5-[3-(4-pentylphenyl)ureido]-1
H-imidazol-2-ylmethyl}furan- 2-carboxylic acid 10
Example 7.9:
5-{4-Carbamoyl-5-[3-(2,6-diisopropylphenyl)ureido]-1
H-imidazol-2-yl- methyl}furan-2-carboxylic acid 15
Example 7.10:
5-{5-[3-(4-Butylphenyl)ureido]-4-carbamoyl-1
H-imidazol-2-ylmethyl}furan- 2-carboxylic acid Example
7.11: 20
5-{5-[3-(4-Butylphenyl)ureido]-4-carbamoyl-1H-imidazol
-2-yl}furan-2-car- boxylic acid Example 7.12:
5-{4-Carbamoyl-5-[3-(3-phenoxyphenyl)ureido]-1
H-imidazol-2-ylmethyl)- 25 furan-2-carboxylic acid
Example 7.13:
5-{4-Carbamoyl-5-[3-(4-trifluoromethylphenyl)ureido]-1
H-imidazol-2-yl- methyl}furan-2-carboxylic acid 30 WO
2007/014619 PCT/EP2006/006643  -36- Example 7.14:
{4-[4-Carbamoyl-5-(3-hexylureido)-1
H-imidazol-2-ylmethoxy]phenyl}acetic  acid 5 Example
7.15: 5-[4-Carbamoyl-5-(3-cyclohexylureido)-1
H-imidazol-2-yl]furan-2-carboxylic  acid Example 7.16:
10
5-{4-Carbamoyl-5-[3-(2-fluorobenzyl)ureido]-1H-imidazo
l-2-ylmethyl}furan- 2-carboxylic acid 



Example 7.17:
[4-(4-Carbamoyl-5-{3-[2-(2,3-dimethoxyphenyl)ethyl]ure
ido}-1 H-imidazol-2- 15 ylmethoxy)phenyl]acetic acid
Example 7.18:
5-{4-Carbamoyl-5-[3-(4-trifluoromethylphenyl)ureido]-1
H-imidazol-2-yl- methyl}thiophene-2-carboxylic acid 20
Example 8: 5-(4-tent-Butylbenzoylami
no)-2-(5-cyclopropylcarbamoylfuran-2-ylmethyl)- 1
H-imidazole-4-carboxamide 25 To a solution of 150 mg
(0.36 mM) of {4-[4-carbamoyl-5-(4-tert-butyl-
benzoylamino)-1 H-imidazol-2-yl]phenoxy}acetic acid in
1.5 ml of DMF are  added 22.9 mg (0.40 M) of
cyclopropylamine and 210 mg (0.40 mM) of PyBOP.
Finally, 0.2 ml (1.18 mmol) of N-ethyldiisopropylamine
is added. The  reaction medium is stirred at 20C for
16 hours. Demineralized water is then  3o added and
the mixture is extracted with ethyl acetate. The
organic phase is washed with demineralized water,
dried over sodium sulfate and concentrated  under
vacuum to give an oil, which crystallizes from
diisopropyl ether. The solid WO 2007/014619
PCT/EP2006/006643  -37 is filtered off and washed with
diisopropyl ether to give 108.3 mg of 5-(4-tert-
butylbenzoylamino)-2-(5-cyclopropylcarbamoylfuran-2-yl
methyl)-1 H-imidazole- 4-carboxamide. Yield: 66%.  5
1H NMR (200 MHzIDMSO-d6) b (ppm): 0.36 (m, 2H); 0.48
(m, 2H); 1.12 (s, 9H);  2.54 (m, 1 H); 3.97 (s, 2H);
6.13 (d, 1 H); 6.82 (d, 1 H); 7.15 (d, 2H); 7.43 (2H,
d);  7.65 (d, 2H); 8.06 (s, 1 H); 11.01 (s, 1 H);
12.64 (s, 1 H). By way of example, the compounds below
are prepared, optionally  io with minor modifications,
according to the procedure described in Example 8:
Example 8.2:
2-(4-Diethylcarbamoylmethoxyphenyl)-5-(4-pentylbenzoyl
amino)-1 H-imi- 



dazole-4-carboxamide 15 Empirical formula: C28H35N504
= 505.61;  Mass spectrum: 504.5 (M-). Example 8.3:
2-[5-(Morpholine-4-carbonyl)furan-2-ylmethyl]-5-(4-pro
pylbenzoylam ino)- 20 1 H-imidazole-4-carboxamide
Empirical formula: C24H27N505 = 465.5;  Mass spectrum:
464.1 (M-). Example 8.4: 25
5-(4-Propylbenzoylamino)-2-[5-(pyrrolidine-1-carbonyl)
furan-2-ylmethyl]- 1 H-imidazole-4-carboxamide
Empirical formula: C24H27N504 = 449.5;  Mass spectrum:
448.1 (M-). 30 Example 8.5:
5-(4-tert-Butylbenzoylamino)-2-[5-(pyrrolidine-1-carbo
nyl)furan-2-yl- methyl]-1 H-imidazole-4-carboxamide WO
2007/014619 PCT/EP2006/006643  -38- Empirical formula:
C23H29N504 = 463.53; Mass spectrum: 462.2 (M-).
Example 8.6: 5 5-[3-(4-Butyl phenyl)u
reido]-2-[5-(piperidine-1 -carbonyl)furan-2-ylmethyl]-
1 H-imidazole-4-carboxamide Empirical formula:
C26H32N604 = 492.57;  Mass spectrum: 493.1 (M+). 10
Example 8.7:
2-[4-(2-Morpholin-4-yl-2-oxoethoxy)phenyl]-5-(4-pentyl
benzoylamino)-1 H- imidazole-4-carboxamide Example
8.8: 15
2-(5-Isobutylcarbamoylfuran-2-ylmethyl)-5-(4-propylben
zoylamino)-1H- imidazole-4-carboxamide Example 8.9:  



2-(5-Diethylcarbamoylfuran-2-ylmethyl)-5-(4-propylbenz
oylamino)-1 H-imi- 20 dazole-4-carboxamide Example
8.10:
5-[3-(4-Butylphenyl)ureido]-2-(5-diethylcarbamoylfuran
-2-ylmethyl)-1 H- imidazole-4-carboxamide 25 EXAMPLES
OF BIOLOGICAL ACTIVITY Method for measuring the
inhibition of human liver recombinant fructose-
1,6-bisphosphatase  30 The enzymatic activity is
measured by using a spectrophotometric  method by
means of reactions coupling the formation of the
product (fructose-6 WO 2007/014619 PCT/EP2006/006643
-39 phosphate) to the reduction of NADP+ via
phosphoglucoisomerase (PGI) and  glucose-6-phosphate
dehydrogenase (G6PDH). The reaction mixtures (250 pl)
are prepared in 96-well plates and are  composed of 20
mM triethanolamine, pH 7.5, 2 mM MgCl2, 0.1 mM EDTA,
5 40 mM ammonium sulfate, 0.5 mM NADP, 1 U/ml G6PDH, 1
U/ml PGI and  0.167 mM of substrate
(fructose-1,6-bisphosphate). The inhibitors are
prepared at 10-2 M in 100% DMSO and tested at  10-5 M
(DMSO 0.1 % final). The reactions are initiated by
addition of human liver recombinant  10 enzyme
fructose-1,6-bisphosphatase (hFBPase) and monitored
for 30 minutes  at 340 nm, at room temperature, in a
Tecan plate reader. Inhibition of human liver
recombinant fructose-1,6-bisphosphatase  Example
Structure I C50 (ISM)  (hFBPase)  O H2N N I` o 6.8 HN
H COON 23  



O tBu O  HZN N O  6 HN H COON 28  H3C WO 2007/014619
PCT/EP2006/006643  -40 IC50 (NM)  Example Structure
(hFBPase)  H2N 1-) I N O  7.8 H3C / I HN H / COON 24
N 0 H  0 H2N N 8.5 HN N H NO 36  O H3C  H3C H3C 0  H2N
N S  6.9 HN NH COOH 36  O H3C H2N N 7.9 Pr HN H COON
42  



N ,;: H  Pr WO 2007/014619 PCT/EP2006/006643  -41-
CLAIMS 5 1. Compound of the general formula (I):  0
H2N N \>--A-X- D- C-R  HN 0  R1 H (I)  in which: R
represents a group chosen from: -OH, -ORe and -NRaRb;
Ra and Rb, which may be identical or different, are
independently chosen from a  10 hydrogen atom and a
radical Z, or alternatively may form, together with
the  nitrogen atom that bears them, a saturated or
unsaturated ring possibly con- taining from 1 to 3
heteroatoms, or fused or non-fused, bridged or
non-bridged  rings possibly containing from 1 to 3
heteroatoms, the said ring(s) possibly  being
substituted by 1 to 3 groups chosen from Y; 15 Re
represents a group chosen from: - (C1-C8)alkyl,
optionally substituted by one or more groups
independently cho- sen from halogen, (C1-C8)alkyl,
(C1-C8)alkoxy, (C3-C8)cycloalkyl and (C6- C14)aryl; -
(C2-C20)alkenyl, optionally substituted by one or more
groups independently  20 chosen from halogen,
(C1-C8)alkyl, (C1-C8)alkoxy, (C3-C8)cycloalkyl and
(C6- C14)aryl; - (C2-C20)alkynyl, optionally
substituted by one or more groups independently
chosen from halogen, (C1-C8)alkyl, (C1-C8)alkoxy,
(C3-C8)cycloalkyl and (C6- C14)aryl; 



25 - (C3-C8)cycloalkyl, optionally substituted by one
or more groups independ- ently chosen from halogen,
(C1-C8)alkyl and (C1-C8)alkoxy; WO 2007/014619
PCT/EP2006/006643  -42 - (C3-C8) heterocycloalkyl
comprising one or more heteroatoms chosen from N,  O
and S and optionally substituted by one or more groups
independently  chosen from halogen, (C1-C8)alkyl and
(C1-C8)alkoxy; - (C6-C14)aryl, optionally substituted
by one or more groups independently cho- s sen from
amino, hydroxyl, thio, halogen, (C1-C8)alkyl,
(C1-C8)alkoxy, (C1-C8)- alkylthio, (C1-C8)alkylamino,
(C6-C14)aryl, (C6-C14)aryloxy and (C6-C14)aryl(C1-
C8)alkoxy; - (C6-C14)aryl(C1-C20)alkyl, optionally
substituted by one or more groups inde- pendently
chosen from amino, hydroxyl, thio, halogen,
(C1-C8)alkyl, (C1-C8)- 10 alkoxy, (C1-C8)alkylthio,
(C1-C8)alkylamino, (C6-C14)aryl, (C6-C14)aryloxy and
(C6-C14)aryl(C1-C8)alkoxy; - (C6-C14)heteroaryl,
optionally substituted by one or more groups independ-
ently chosen from amino, hydroxyl, thio, halogen,
(C1-C8)alkyl, (C1-C8)alkoxy,  (C1-C8)alkylthio,
(C1-C8)alkylamino, (C6-C14)aryl, (C6-C14)aryloxy and
(C6- 15 C14)aryl(C1-C8)alkoxy; and -
(C6-C14)heteroaryl(C1-C20)alkyl, optionally
substituted by one or more groups  independently
chosen from amino, hydroxyl, thio, halogen,
(C1-C8)alkyl, (C1- C8)alkoxy, (C1-C8)alkylthio,
(C1-C8)alkylamino, (C6-C14)aryl, (C6-C14)aryloxy  and
(C6-C14)aryl(C1-C8)alkoxy; 20 R' represents a group
chosen from a hydrogen atom and one of the following
groups: H  R2 N- R2  O O  R2 represents a radical Z;
25 -A-X-D- represents a group in which, independently
between A, X and D:  A represents, without preference,
a bond or a divalent group obtained after  



abstraction of a hydrogen atom from a monovalent
radical chosen from:  (C1-C20)alkyl, optionally
substituted by one or more groups chosen,  without
preference, from Y; WO 2007/014619 PCT/EP2006/006643
-43 - (C2-C20)alkenyl, optionally substituted by one
or more groups chosen,  without preference, from Y; -
(C2-C20)alkynyl, optionally substituted by one or more
groups chosen,  without preference, from Y; 5 -
(C1-C20)alkoxy, optionally substituted by one or more
groups chosen,  without preference, from Y; -
(C1-C20)alkoxy(C1-C20)alkyl, optionally substituted by
one or more  groups chosen, without preference, from
Y; - (C1-C20)alkylthio, optionally substituted by one
or more groups cho- 10 sen, without preference, from
Y; - (C1-C20)alkylthio(C1-C20)alkyl, optionally
substituted by one or more  groups chosen, without
preference, from Y; - (C1-C20)alkylamino, optionally
substituted by one or more groups  chosen, without
preference, from Y; and 15 -
(C1-C20)alkylamino(C1-C20)alkyl, optionally
substituted by one or  more groups chosen, without
preference, from Y;  D represents, without preference,
a bond or a divalent group obtained after  abstraction
of a hydrogen atom from a monovalent radical chosen
from: - (C1-C20)alkyl, optionally substituted by one
or more groups chosen,  20 without preference, from Y;
- (C2-C20)alkenyl, optionally substituted by one or
more groups chosen,  without preference, from Y; -
(C2-C20)alkynyl, optionally substituted by one or more
groups chosen,  without preference, from Y; 25 -
(CI-C20)alkoxy(C1-C20)alkyl, optionally substituted by
one or more  groups chosen, without preference, from
Y; - (C1-C20)alkylthio(C1-C20)alkyl, optionally
substituted by one or more  



groups chosen, without preference, from Y; -
(C1-C20)alkylamino(C1-C20)alkyl, optionally
substituted by one or  30 more groups chosen, without
preference, from Y; - oxy(C1-C20)alkyl, optionally
substituted by one or more groups cho- sen, without
preference, from Y; WO 2007/014619 PCT/EP2006/006643
-44 - oxy(C1-C20)alkenyl, optionally substituted by
one or more groups cho- sen, without preference, from
Y; - oxy(C1-C20)alkynyl, optionally substituted by one
or more groups cho- sen, without preference, from Y; 5
- thio(C1-C20)alkyl, optionally substituted by one or
more groups cho- sen, without preference, from Y; -
thio(C1-C20)alkenyl, optionally substituted by one or
more groups  chosen, without preference, from Y; and -
thio(C1-C20)alkenyl, optionally substituted by one or
more groups  10 chosen, without preference, from Y;  X
represents, without preference, a bond or a divalent
group obtained after  abstraction of a hydrogen atom
from a monovalent radical chosen from: - (C6-C14)aryl,
which may itself be optionally substituted by one or
more groups chosen independently from Y; Is -
(C5-C14)heteroaryl, which may itself be optionally
substituted by one  or more groups chosen
independently from Y, it being understood  that this
heteroaryl group may comprise one or more heteroatoms
chosen from N, 0 and S; - (C3-C8)cycloalkyl, which may
itself be optionally substituted by one or  20 more
groups chosen independently from Y; -
(C4-C8)cycloalkenyl, which may itself be optionally
substituted by one  or more groups chosen
independently from Y; and - (C3-C8)heterocycloalkyl,
which may itself be optionally substituted by  one or
more groups independently chosen from Y, it being
under- 25 stood that this heterocycloalkyl group may
comprise one or more  



heteroatoms chosen from N, 0 and S; or alternatively,
-A-X-D- represents a single bond; Y represents a
radical chosen from hydroxyl, thio, halogen, cyano,
trifluoro- 30 methoxy, trifluoromethyl, carboxyl,
carboxymethyl or carboxyethyl, (C1-C8)alkyl,
(C1-C8)alkoxy, (C1-C8)alkylamino, (C6-C14)aryl,
(C6-C14)arylsulfonyl(C1-C8)alkyl,  (C6-C14)aryloxy,
(C6-C14)aryl(C1-C8)alkoxy, amino, azido, nitro,
guanidino, WO 2007/014619 PCT/EP2006/006643  -45
amidino, phosphono, oxo, carbamoyl,
(C1-C8)alkylsulfonyl, (C1-C8)alkylsulfinyl,
(C1-C8)alkylthio and (C1-C8)alkylsulfonyl, two groups
Y each borne by two vicinal atoms also possibly
forming with these  atoms a methylenedioxy group; and
5 Z represents a group chosen from: - (C1-C20)alkyl,
optionally substituted by one or more groups chosen,
without  preference, from Y; - (C2-C20)alkenyl,
optionally substituted by one or more groups chosen,
without  preference, from Y; 10 - (C2-C20)alkynyl,
optionally substituted by one or more groups chosen,
without  preference, from Y; - (C6-C14)aryl or
(C6-C14)aryl(C1-C20)alkyl,
(C6-C14)aryloxy(C1-C20)alkyl, (C6-
C14)aryl(C1-C20)alkoxy(C1-C20)alkyl,
(C6-C14)arylthio(C1-C20)alkyl, (C6-C14)-
aryl(C1-C20)alkylthio(C1-C20)alkyl, the aryl group of
each of these groups itself 15 possibly being
substituted by one or more groups chosen, without
prefer- ence, from Y; - (C6-C14)heteroaryl,
(C6-C14)heteroaryl(C1-C20)alkyl,
(C6-C14)heteroaryloxy(C1- C20)alkyl,
(C6-C14)heteroaryl(C1-C20)alkoxy(C1-C20)alkyl,
(C6-C14)heteroaryl- thio(C1-C20)alkyl,
(C6-C14)heteroaryl(C1-C20)alkylthio(C1-C20)alkyl, the
hetero 20 aryl group of each of these groups itself
possibly being substituted by one or  more groups
chosen, without preference, from Y, it being
understood that this  heteroaryl group may comprise
one or more heteroatoms chosen from N, 0  and S; 



- (C3-C8)cycloalkyl, (C3-C8)cycloalkyl(C1-C20)alkyl,
(C3-C8)cycloalkyloxy(C1- 25 C20)alkyl,
(C3-C8)cycloalkyl(C1-C20)alkoxy(C1-C20)alkyl,
(C3-C8)cycloalkylthio- (C1-C20)alkyl,
(C3-C8)cycloalkyl(C1-C20)alkylthio(C1-C20)alkyl, the
cycloalkyl  group of each of these groups itself
possibly being substituted by one or  more groups
chosen, without preference, from Y; -
(C3-C8)heterocycloalkyl,
(C3-C8)heterocycloalkyl(C1-C20)alkyl, (C3-C8)hetero-
30 cycloalkyloxy(C1-C20)alkyl,
(C3-C8)heterocycloalkyl(C1-C20)alkoxy(C1-C2o)- alkyl,
(C3-C8)heterocycloalkylthio(C1-C20)alkyl,
(C3-C8)heterocycloalkyl(C1-
C20)alkylthio(C1-C20)alkyl, the heterocycloalkyl group
of each of these groups WO 2007/014619
PCT/EP2006/006643  -46 itself possibly being
substituted by one or more groups chosen, without
preference, from Y, it being understood that this
heterocycloalkyl group may  comprise one or more
heteroatoms chosen from N, 0 and S; -
(C6-C14)aryl(C2-C20)alkenyl and
(C6-C14)aryl(C2-C20)alkynyl, the aryl group of  5 each
of these groups itself possibly being substituted by
one or more groups  chosen, without preference, from
Y; and - (C6-C14)heteroaryl(C2-C20)alkenyl and
(C6-C14)heteroaryl(C2-C20)alkynyl, the  heteroaryl
group of each of these groups itself possibly being
substituted by  one or more groups chosen, without
preference, from Y, it being understood 10 that this
heteroaryl group may comprise one or more heteroatoms
chosen  from N, 0 and S, the possible tautomeric forms
thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof,
and also "prodrugs"  thereof. 15 2. Compound according
to Claim 1, for which R represents a  hydroxyl radical
or a radical Re, Re preferably representing in this
case a (C1- C8)alkyl radical, optionally substituted
by one or more groups independently  chosen from
halogen, (C1-C8)alkyl, (C1-C8)alkoxy,
(C3-C8)cycloalkyl and (C6- 20 C14)aryl, the other
substituents being as defined in Claim 1, the possible
tautomeric forms thereof and the possible enantiomers,
diastereo- 



isomers, epimers and organic or mineral salts thereof,
and also "prodrugs"  thereof. 25 3. Compound according
to Claim 1 having one or more of the fol- lowing
characteristics, taken separately or as a combination
of two or more of  them: R represents a group chosen
from: -OH, -OR' and -NRaRb; R a and Rb, which may be
identical or different, are independently chosen from
a  30 hydrogen atom and a radical Z, or alternatively
may form, together with the  nitrogen atom that bears
them, a saturated or unsaturated 5- or 6-membered WO
2007/014619 PCT/EP2006/006643  -47 ring possibly
containing from 1 to 3 heteroatoms, the said ring
possibly being  substituted by 1 to 3 groups chosen
from Y; Re represents a (C1-C8)alkyl radical,
optionally substituted by one or more  groups
independently chosen from halogen, (C1-C8)alkyl,
(C1-C8)alkoxy, (C3- 5 C8)cycloalkyl and (C6-C14)aryl;
R1 represents one of the following groups: 2 H 2  R N
O O  R2 represents a substituted or unsubstituted aryl
radical; -A-X-D- represents a group in which,
independently between A, X and D: 10  A represents a
divalent group obtained after abstraction of a
hydrogen atom  from a (C1-C20)alkyl and preferably a
(C1-C6)alkyl radical, optionally substi- tuted by one
or more groups chosen, without preference, from Y;  D
represents a bond;  X represents a divalent group
obtained after abstraction of a hydrogen atom  15 from
a monovalent radical chosen from: - (C6-C14)aryl,
which may itself be optionally substituted by one or
more groups chosen, without preference, from Y; -
(C5-C14)heteroaryl, which may itself be optionally
substituted by one  



or more groups chosen, without preference, from Y, it
being under- 20 stood that this heteroaryl group may
comprise one or more hetero- atoms chosen from N, 0
and S; - (C3-C8)cycloalkyl, which may itself be
optionally substituted by one or  more groups chosen,
without preference, from Y; - (C4-C8)cycloalkenyl,
which may itself be optionally substituted by one  25
or more groups chosen, without preference, from Y; and
- (C3-C8)heterocycloalkyl, which may itself be
optionally substituted by  one or more groups chosen,
without preference, from Y, it being  understood that
this heterocycloalkyl group may comprise one or  more
heteroatoms chosen from N, 0 and S; WO 2007/014619
PCT/EP2006/006643  -48 Y represents a radical chosen
from hydroxyl, thio, halogen, cyano, trifluoro-
methoxy, trifluoromethyl, carboxyl, carboxymethyl or
carboxyethyl, (C1-C8)alkyl,  (C1-C8)alkoxy,
(C1-C8)alkylamino, (C6-C14)aryl, (C6-C14)aryloxy,
(C6-C14)aryl(C1- C8)alkoxy, amino, oxo and carbamoyl;
and 5 Z represents a group chosen from: -
(C1-C20)alkyl and preferably (C1-C6)alkyl, optionally
substituted by  one or more groups chosen, without
preference, from Y; - (C2-C20)alkenyl and preferably
(C2-C6)alkenyl, optionally substituted  by one or more
groups chosen, without preference, from Y; 10 -
(C6-C14)aryi or (C6-C14)aryl(C1-C20)alkyl, the aryl
group of each of  these groups itself possibly being
substituted by one or more groups  chosen, without
preference, from Y; and - (C6-C14)heteroaryl or
(C6-C14)heteroaryl(C1-C20)alkyl, the heteroaryl  group
of each of these groups itself possibly being
substituted by one  15 or more groups chosen, without
preference, from Y, it being under stood that this
heteroaryl group may comprise one or more hetero-
atoms chosen from N, 0 and S, the possible tautomeric
forms thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof,
and also "prodrugs"  



20 thereof. 4. Compound according to Claim 1 having
the following  characteristics: R represents a group
chosen from: -OH, -ORe and -NRaRb; and 25 Ra and Rb,
which may be identical or different, are independently
chosen from a  hydrogen atom and a radical Z, or
alternatively may form, together with the  nitrogen
atom that bears them, a saturated or unsaturated 5- or
6-membered  ring possibly containing from 1 to 3
heteroatoms, the said ring possibly being  substituted
by 1 to 3 groups chosen from Y; and 30 Re represents a
(C1-C8)alkyl radical, optionally substituted by one or
more  groups independently chosen from halogen,
(C1-C8)alkyl, (C1-C8)alkoxy, (C3- C8)cycloalkyl and
(C6-C14)aryl; and WO 2007/014619 PCT/EP2006/006643
-49 R1 represents one of the following groups: H  R2
~'Y N- R2 0 0 and  R2 represents a substituted or
unsubstituted aryl radical; and -A-X-D- represents a
group in which, independently between A, X and D: 5  A
represents a divalent group obtained after abstraction
of a hydrogen atom  from a (C1-C20)alkyl and
preferably a (C1-C6)alkyl radical, optionally substi-
tuted by one or more groups chosen, without
preference, from Y; and  D represents a bond; and  X
represents a divalent group obtained after abstraction
of a hydrogen atom  10 from a monovalent radical
chosen from: - (C6-C14)aryl, which may itself be
optionally substituted by one or  more groups chosen,
without preference, from Y; - (C5-C14)heteroaryl,
which may itself be optionally substituted by one  or
more groups chosen, without preference, from Y, it
being under- 15 stood that this heteroaryl group may
comprise one or more hetero- atoms chosen from N, 0
and S; 



- (C3-C8)cycloalkyl, which may itself be optionally
substituted by one or  more groups chosen, without
preference, from Y; - (C4-C8)cycloalkenyl, which may
itself be optionally substituted by one  20 or more
groups chosen, without preference, from Y; and -
(C3-C8)heterocycloalkyl, which may itself be
optionally substituted by  one or more groups chosen,
without preference, from Y, it being  understood that
this heterocycloalkyl group may comprise one or  more
heteroatoms chosen from N, 0 and S; and 25 Y
represents a radical chosen from hydroxyl, thio,
halogen, cyano, trifluoro- methoxy, trifluoromethyl,
carboxyl, carboxymethyl or carboxyethyl, (C1-C8)alkyl,
(C1-C8)alkoxy, (C1-C8)alkylamino, (C6-C14)aryl,
(C6-C14)aryloxy, (C6-C14)aryl(C1- C8)alkoxy, amino,
oxo and carbamoyl; and Z represents a group chosen
from: WO 2007/014619 PCT/EP2006/006643  - 50  -
(C1-C20)alkyl and preferably (C1-C6)alkyl, optionally
substituted by  one or more groups chosen, without
preference, from Y; - (C2-C20)alkenyl and preferably
(C2-C6)alkenyl, optionally substituted  by one or more
groups chosen, without preference, from Y; s -
(C6-C14)aryl or (C6-C14)aryl(C1-C20)alkyl, the aryl
group of each of  these groups itself possibly being
substituted by one or more groups  chosen, without
preference, from Y; and - (C6-C14)heteroaryl or
(C6-C14)heteroaryl(C1-C20)alkyl, the heteroaryl  group
of each of these groups itself possibly being
substituted by one  10 or more groups chosen, without
preference, from Y, it being under stood that this
heteroaryl group may comprise one or more hetero-
atoms chosen from N, 0 and S, the possible tautomeric
forms thereof and the possible enantiomers, diastereo-
isomers, epimers and organic or mineral salts thereof,
and also "prodrugs"  15 thereof. 5. Compound according
to Claim 1, chosen from:
5-[5-(4-tert-butylbenzoylamino)-4-carbamoyl-1
H-imidazol-2-ylmethyl]- 



furan-2-carboxylic acid; 20
5-[4-carbamoyl-5-(4-propylbenzoylamino)-1
H-imidazol-2-ylmethyl]furan- 2-carboxylic acid;
5-{4-carbamoyl-5-[3-(4-pentylphenyl)ureido]-1H-imidazo
l-2-ylmethyl}- furan-2-carboxylic acid;
5-{4-carbamoyl-5-[3-(2,6-d iisopropylphenyl)ureido]-1
H-imidazol-2-yl- 25 methyl}furan-2-carboxylic acid;
5-{5-[3-(4-butylphenyl)ureido]-4-carbamoyl-1
H-imidazol-2-ylmethyl}furan- 2-carboxylic acid;
5-{4-carbamoyl-5-[3-(3-phenoxyphenyl)ureido]-1
H-imidazol-2-ylmethyl}- furan-2-carboxylic acid; 30
5-[4-carbamoyl-5-(4-propylbenzoylamino)-1
H-imidazol-2-ylmethyl]thio- phene-2-carboxylic acid;
and WO 2007/014619 PCT/EP2006/006643  -51
5-(4-tert-butylbenzoylamino)-2-[5-(pyrrolidine-1-carbo
nyl)furan-2-yl- methyl]-1 H-imidazole-4-carboxamide,
the possible tautomeric forms thereof and the possible
enantiomers, diastereo- isomers, epimers and organic
or mineral salts thereof, and also "prodrugs" of  5
these compounds. 6. Process for the preparation of a
compound as defined in any  one of Claims 1 to 5,
characterized in that a compound A2 is prepared
accord- ing to the scheme: % SH S NH A-X-D-COR'
N=C-A-X-D-COR' HCI  10 Al A2 in which A, X and D are
as described in Claim 1, R' having the same
definition as R defined above, with the exception of
the hydroxyl radical, via the action of a mercaptan
derivative on a nitrile derivative chosen  from Al, in
which A, X, D and R' are as described above, in a
solvent in the  15 presence of hydrochloric acid
introduced in gaseous form into the reaction 



medium, at a temperature ranging from -10C to 25C, for
1 hour to 72 hours,  which compound of the formula A2
is converted into a compound of  the formula A3
according to the scheme: NH NH2  H2N O  S A-X-D-COR'
CN H2N N A4 \-A-X-D-COR'  30 HN H A3 HCI  A2 20 in
which A, X, D and Rare as described above, by reacting
the thio imino ether A2 with the aminocyanoacetamide
A4, in a solvent, in the presence of a base, at a
temperature ranging from room  temperature to the
boiling point of the solvent under consideration, 25
and compound A3 can then be either: WO 2007/014619
PCT/EP2006/006643  -52 - optionally subjected to a
deprotection reaction, under standard condi- tions
known to those skilled in the art, according to the
following scheme: O 0  H 2N H N 2N I `>-A-X-D-COR' 2
`}-A-X-D-000H  N N  H2N H A3 deprotection H2N H A5 5
to give compound A5, in which A, D and X are as
defined above, the compounds of the formulae A3 and A5
forming the set of compounds of the  formula (I) in
which R1 represents a hydrogen atom; - or converted
into a compound of the formula 131, according to the
following scheme: 10 0 R~HaI O  



N HN N H2N `}-A-X-D-COR' 0 2 I `}-A-X-D-COR'  H2N H A3
HN 2 H BI ~0  H2N N :~-- deprotection  I }-A-X-D-COON
HN N H B2  R2~O in which A, D, X and R' are as
described above and R2 is as defined  in Claim 1, 15
via the action of an acid halide of the formula
Hal-CO-R2, in which R2  is as defined above, in the
presence of an organic or mineral base, in a solvent,
or alternatively via acid-activation methods, using
coupling agents,  compound 131 then being optionally
deprotected to compound B2 according to known
deprotection methods, 20 the compounds of the formulae
131 and B2 forming the set of com- pounds of the
formula (I) in which R1 represents the group: WO
2007/014619 PCT/EP2006/006643  -53- '*'Y O - or
alternatively converted into a compound of the formula
C1, accord- ing to the following scheme: O O  H N N R?
N=C=O H2N N~-A-X-D-COR'  2 `}-A-X-D-COR' "' 10 HN N
H2N H 2 H C1  A3 R  N O H  O HN N V protection  



2 I ~ -A-X-D-COOH HN N  H  R2 C2 N "'~O  H 5 in which
A, D, X, R' and R2 are as defined above, via the
action of  the isocyanate of the formula R2-N=C=O, in
a solvent, at a temperature ranging  from 0C to the
boiling point of the solvent used, compound C1 then
being optionally deprotected to compound C2  according
to known deprotection methods 10 the compounds of the
formulae C1 and C2 forming the set of com- pounds of
the formula (I) in which R1 represents the group: H 2
N-R O  7. Process according to Claim 6 for the
preparation of the com- 15 pounds of the general
formula (I) according to Claim 1 and for which R repre
sents the group -NRaRb, starting with compounds B2 and
C2 as defined above,  according to the following
reaction schemes: WO 2007/014619 PCT/EP2006/006643  -
5 4  00 Ra R  % N H2N N N'  H2N `>-A-X-D-000H 30
`}-A-X-D--\<  HN N HN N 0 RAN,LO C2 R~N)O D2  H H  O O
a 



H N N H N N N 2 I `}-A-X-D-COON 30 2 I N}-A-X-D-~ HN N
HN N 0  R2'O B2 R2/O E2  via the action of the acid
chloride under consideration with an amine, 5 or using
mixed anhydride techniques, or alternatively via the
action of coupling  agents. 8. Pharmaceutical
composition comprising a pharmaceutically  effective
amount of at least one compound of the formula (I) as
defined in any  10 one of Claims 1 to 5, or obtained
according to the process of either of Claims 6  and 7,
and one or more pharmaceutically acceptable
excipients. 9. Use of a compound of the formula (I)
according to any one of  Claims 1 to 5, or obtained
according to the process of either of Claims 6 and 7,
15 as a fructose- 1,6-bisphosphatase inhibitor for the
preparation of a medicament for the treatment of
pathologies associated with insulin resistance
syndrome. 10. Use according to Claim 9 for the
treatment or prevention of  pathologies associated
with excessive glycogen storage or diseases, such as
20 cardiovascular diseases, including atherosclerosis
and myocardial ischaemic accidents, for the treatment
or prevention of type II diabetes and diseases as-
sociated with metabolic disorders, such as
hypercholesterolaemia or hyperlipi- daemia, which are
exacerbated by hyperinsulinaemia and hyperglycaemia. 


