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(57) ABSTRACT 

Described are compounds of formula I 

Formula I 

Wherein at least one of the bonds in the ?ve-membered ring 
is a double bond; B is any alpha or beta amino acid 
connected to the ring With an amide or peptide bond; or a salt 
thereof With a pharmaceutically acceptable acid or base. 
Pharmaceutical compositions containing these compounds 
are also described. These compounds are useful for treating 
type II diabetes. 
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NEW THERAPEUTICALLY ACTIVE AND 
SELECTIVE HETEROCYCLIC COMPOUNDS 
THAT ARE INHIBITORS OF THE ENZYME 

DPP-IV 

FIELD OF INVENTION 

[0001] The present invention relates to neW therapeuti 
cally active and selective inhibitors of the enZyme DPP-IV, 
pharmaceutical compositions comprising the compounds 
and the use of such compounds, and the manufacture of 
medicaments for treating diseases that are associated With 
proteins Which are subject to inactivation by DPP-IV, such 
as type II diabetes and obesity. 

BACKGROUND OF THE INVENTION 

[0002] Dipeptidyl peptidase-IV (DPP-IV), a serine pro 
tease belonging to the group of post-proline/ alanine cleaving 
amino-dipeptidases, speci?cally removes the tWo N-termi 
nal amino acids from proteins having proline or alanine in 
position 2. 

[0003] Although the physiological role of DPP-IV has not 
been completely established, it is believed to play an impor 
tant role in neuropeptide metabolism, T-cell activation, 
gastric ulceration, functional dyspepsia, obesity, appetite 
regulation, impaired fasting glucose (IFG) and diabetes. 

[0004] DPP-IV has been implicated in the control of 
glucose metabolism because its substrates include the insuli 
notropic hormones glucagon like peptide-1 (GLP-1) and 
gastric inhibitory peptide (GIP). GLP-1 and GIP are active 
only in their intact forms; removal of their tWo N-terminal 
amino acids inactivates them. 

[0005] In vivo administration of synthetic inhibitors of 
DPP-IV prevents N-terminal degradation of GLP-1 and GIP, 
resulting in higher plasma concentrations of these hormones, 
increased insulin secretion and, therefore, improved glucose 
tolerance. Therefore, such inhibitors have been proposed for 
the treatment of patients With type II diabetes, a disease 
characteriZed by decreased glucose tolerance. 

[0006] Unfortunately, the post-proline/alanine cleaving 
amino-dipeptidases are also implicated in the regulation of 
the immune system and inhibitors of these enZymes report 
edly suppress immune responses. Thus, there is a risk that 
long-term treatment of type II diabetes With inhibitors of 
these enZymes may, as a side effect, lead to immuno 
suppression. 
[0007] HoWever, With the recent discoveries of other post 
proline/alanine cleaving amino-dipeptidases that share the 
same substrate and inhibitor speci?city as DPP-IV, including 
DPP-IVb, Attractin, X and QPP, it has become clear that 
such inhibitors may inhibit multiple members of this group 
of enZymes. The precise physiological role of each of these 
post-proline/alanine cleaving enZymes is not Well de?ned. 
Consequently, it is not clear What the physiological effect 
Would be of inhibiting each of them separately, a subset, or 
all of them at the same time. 

[0008] Diabetic dyslipidemia is characteriZed by multiple 
lipoprotein defects, including moderately high serum levels 
of cholesterol and triglycerides, small LDL particles, and 
loW levels of HDL cholesterol. The results of recent clinical 
trials reveal bene?cial effects of cholesterol-loWering 
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therapy in diabetic and nondiabetic patients, thus supporting 
increased emphasis on treatment of diabetic dyslipidemia. 
This need for intensive treatment of diabetic dyslipidemia 
Was advocated by the National Cholesterol Education Pro 
gram’s Adult Treatment Panel II. 

[0009] Obesity is a Well-knoWn risk factor for the devel 
opment of many very common diseases such as atheroscle 
rosis, hypertension and diabetes. The incidence of obese 
people and thereby also these diseases is increasing through 
out the entire industrialiZed World. EXcept for exercise, diet 
and food restriction no convincing pharmacological treat 
ment for reducing body Weight effectively and acceptably 
currently eXist. HoWever, due to its indirect but important 
effect as a risk factor in mortal and common diseases it Will 
be important to ?nd treatment for obesity or appetite regu 
lation. Even mild obesity increases the risk for premature 
death, diabetes, hypertension, atherosclerosis, gallbladder 
disease and certain types of cancer. In the industrialiZed 
Western World the prevalence of obesity has increased 
signi?cantly in the past feW decades. Because of the high 
prevalence of obesity and its health consequences, its pre 
vention and treatment should be a high public health priority. 

[0010] At present a variety of techniques are available to 
effect initial Weight loss. Unfortunately, initial Weight loss is 
not an optimal therapeutic goal. Rather, the problem is that 
most obese patients eventually regain their Weight. An 
effective means to establish and/or sustain Weight loss is the 
major challenge in the treatment of obesity today. 

[0011] Thus there remains today a need in the art for 
compounds that are useful for inhibiting DPP-IV Without 
suppressing the immune system. 

[0012] Several compounds have been shoWn to inhibit 
DPP-IV, but all of these have limitations in relation to the 
potency, stability, selectivity, toXicity, and/or pharmacody 
namic properties. 

[0013] Such compounds have e.g. been disclosed in WO 
98/19998, WO 00/34241, US. Pat. No. 6,124,305 (Novartis 
AG) and WO 99/38501 (Trustees of Tufts University). 

[0014] Thus, there is a need for novel DPP-IV inhibitors 
that are superior With respect to one or more of the above 
listed properties, and Which Will be useful for the treatment 
of conditions, Which may be regulated or normaliZed by 
inhibition of DPP-IV. 

SUMMARY OF THE INVENTION 

[0015] The present invention provides novel 2-substituted 
unsaturated heterocyclic compounds, Wherein a nitrogen 
atom in the heterocyclic ring is attached via an amide bond 
or a peptide bond to an amino acid or an amino acid 
derivative. These compounds are potent and selective inhibi 
tors of DPP-IV, and are effective in treating conditions that 
may be regulated or normaliZed via inhibition of DPP-IV. 
The invention also concerns pharmaceutical compositions 
comprising the compounds, a method of inhibiting DPP-IV 
comprising administering to a patient in need of such 
treatment a therapeutically effective amount thereof, the 
compounds for use as a pharmaceutical, and their use in a 
process for the preparation of a medicament for treating a 
condition Which may be regulated or normaliZed via inhi 
bition of DPP-IV. 
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DEFINITIONS 

[0016] The term “DPP-IV” as used herein is intended to 
mean Dipeptidyl peptidase IV (EC 3.4.14.5; DPP-IV), also 
known as CD26. DPP-IV cleaves a dipeptide from the N 
terminus of a polypeptide chain containing a proline or 
alanine residue in the penultimate position. 

[0017] The term “treatment” is de?ned as the management 
and care of a patient for the purpose of combating the 
disease, condition, or disorder and includes the administra 
tion of a compound of the present invention to prevent the 
onset of the symptoms or complications, or alleviating the 
symptoms or complications, or eliminating the disease, 
condition, or disorder. 

[0018] The term “beta cell degeneration” is intended to 
mean loss of beta cell function, beta cell dysfunction, and 
death of beta cells, such as necrosis or apoptosis of beta 
cells. 

[0019] The term “Cl-C10 alkyl” as used herein, alone or in 
combination, refers to a straight or branched, saturated 
hydrocarbon chain having from 1-10 carbon atoms such as 
but not limited to eg methyl, ethyl, n-propyl, isopropyl, 
n-butyl, sec. Butyl, isobutyl, tert. Butyl, n-pentyl, 2-meth 
ylbutyl, 3-methylbutyl, n-heXyl, 4-methylpentyl, neopentyl, 
2,2-dimethylpropyl and the like. 

[0020] The term “C2-C10-alkenyl” used herein, alone or in 
combination, refers to a straight or branched, unsaturated 
hydrocarbon chain having from 2-10 carbon atoms and at 
least one double bond such as, but not limited to, vinyl, 
1-propenyl, allyl, isopropenyl, n-butenyl, n-pentenyl and 
n-heXenyl and the like. 

[0021] The term “CZ-C10 alkynyl” as used herein, alone or 
in combination, refers to an unsaturated hydrocarbon chain 
having from 2-10 carbon atoms and at least one triple bond 
such as but not limited to —CECH, —CECCH3, 
—CH2CECH, —CH2—CH2—CECH, —CH(CH3)CECH 
and the like. 

[0022] The term “C1_1O-alkoXy” as used herein, alone or in 
combination is intended to include those C1_1O-alkyl groups 
of the designated length in either a linear or branched or 
cyclic con?guration linked through an ether oXygen having 
its free valence bond from the ether oXygen. Examples of 
linear alkoXy groups are methoXy, ethoXy, propoXy, butoXy, 
pentoXy and heXoXy. EXamples of branched alkoXy are 
isoprpoXy, sec-butoXy, tert-butoXy, isopentoXy and isoheX 
oXy. EXamples of cyclic alkoXy are cyclopropyloXy, 
cyclobutyloXy, cyclopentyloXy and cycloheXyloXy. 

[0023] The term “C3-C1O cycloalkyl” as used herein refers 
to a radical of one or more saturated cyclic hydrocarbon 
having from 3-10 carbon atoms such as, but not limited to, 
cyclopropyl, cyclobutyl, cyclopentyl, cycloheXyl, adaman 
tyl and the like. 

[0024] The term “C3-C1O cycloalkane” as used herein 
refers to a saturated cyclic hydrocarbon having from 3-10 
carbon atoms such as, but not limited to, cyclopropane, 
cyclobutane, cyclopentane, cycloheXane, adamantane and 
the like. 

[0025] The term “CS-C10 cycloalkenyl” as used herein 
refers to a radical of one or more cyclic hydrocarbon having 
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at least one double bond having from 5-10 carbon atoms 
such as, but not limited to, cyclopentenyl, cycloheXenyl and 
the like. 

[0026] The term “aryl” as used herein includes carbocyclic 
aromatic ring systems. Aryl is also intended to include the 
partially hydrogenated derivatives of the carbocyclic sys 
tems. 

[0027] The term “heteroaryl” as used herein includes 
heterocyclic unsaturated ring systems containing one or 
more heteroatoms selected from nitrogen, oxygen and sul 
phur such as furyl, thienyl, pyrrolyl. Heteroaryl is also 
intended to include the partially hydrogenated derivatives of 
the heterocyclic systems enumerated beloW. 

[0028] The terms “aryl” and “heteroaryl” as used herein 
refers to an aryl Which can be optionally substituted or a 
heteroaryl Which can be optionally substituted and includes 
phenyl, biphenyl, indenyl, naphthyl (1-naphthyl, 2-naph 
thyl), N-hydroXytetraZolyl, N-hydroXytriaZolyl, N-hydroXy 
imidaZolyl, anthracenyl (1-anthracenyl, 2-anthracenyl, 3-an 
thracenyl), thiophenyl (2-thienyl, 3-thienyl), furyl (2-furyl, 
3-furyl) , indolyl, oXadiaZolyl, isoXaZolyl, quinaZolinyl, 
?uorenyl, Xanthenyl, isoindanyl, benZhydryl, acridinyl, thia 
Zolyl, pyrrolyl (2-pyrrolyl), pyraZolyl (3-pyraZolyl), imida 
Zolyl (1-imidaZolyl, 2-imidaZolyl, 4-imidaZolyl, S-imida 
Zolyl), triaZolyl (1,2,3-triaZol-1-yl, 1,2,3-triaZol-2-yl 1,2,3 
triaZol-4-yl, 1,2,4-triaZol-3-yl), oXaZolyl (2-oXaZolyl, 
4-oXaZolyl, S-oxazolyl), thiaZolyl (2-thiaZolyl, 4-thiaZolyl, 
S-thiazolyl), pyridyl (2-pyridyl, 3-pyridyl, 4-pyridyl), pyri 
midinyl (2-pyrimidinyl, 4-pyrimidinyl, S-pyrimidinyl, 6-py 
rimidinyl), pyraZinyl, pyridaZinyl (3- pyridaZinyl, 4-py 
ridaZinyl, S-pyridazinyl), quinolyl (2-quinolyl, 3-quinolyl, 
4-quinolyl, S-quinolyl, 6-quinolyl, 7-quinolyl, 8-quinolyl), 
isoquinolyl (1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 
S-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl, 8-isoquinolyl), 
benZo[b]furanyl (2-benZo[b]furanyl, 3-benZo[b]furanyl, 
4-benZo[b]furanyl, 5-benZo[bjfuranyl, 6-benZo[b]furanyl, 
7-benZo[b]furanyl), 2,3-dihydro-benZo[b]furanyl (2-(2,3-di 
hydro-benZo[b]furanyl), 3-(2,3-dihydro-benZo[b]furanyl), 
4-(2,3-dihydro-benZo[b]furanyl), 5-(2,3-dihydro-benZo[b] 
furanyl), 6-(2,3-dihydro-benZo[b]furanyl), 7-(2,3-dihydro 
benZo[b]furanyl), benZo[b]thiophenyl (2-benZo[b]thiophe 
nyl, 3-benZo[b]thiophenyl, 4-benZo[b]thiophenyl, 5-benZo 
[b]thiophenyl, 6-benZo[b]thiophenyl, 7-benZo[b] 
thiophenyl), 2,3-dihydro-benZo[b]thiophenyl (2-(2,3 
dihydro-benZo[b]thiophenyl), 3-(2,3-dihydro-benZo[b] 
thiophenyl), 4-(2,3-dihydro-benZo[b]thiophenyl), 5-(2,3 
dihydro-benZo[b]thiophenyl), 6-(2,3-dihydro-benZo[b] 
thiophenyl), 7-(2,3-dihydro-benZo[b]thiophenyl), indolyl 
(1-indolyl, 2-indolyl, 3-indolyl, 4-indolyl, S-indolyl, 6-in 
dolyl, 7-indolyl), indaZole (1-indaZolyl, 3-indaZolyl, 4-inda 
Zolyl, 5-indaZolyl, 6-indaZolyl, 7-indaZolyl), benZimidaZolyl 
(1-benZimidaZolyl, 2-benZimidaZolyl, 4-benZimidaZolyl, 
5-benZimidaZolyl, 6-benZimidaZolyl, 7-benZimidaZolyl, 
8-benZimidaZolyl), benZoXaZolyl (1 -benZoXaZolyl, 2-ben 
ZoXaZolyl), benZothiaZolyl (1-benZothiaZolyl, 2-benZothiaZ 
olyl, 4-benZothiaZolyl, 5-benZothiaZolyl, 6-benZothiaZolyl, 
7-benZothiaZolyl), carbaZolyl (1 -carbaZolyl, 2-carbaZolyl, 
3-carbaZolyl, 4-carbaZolyl), 5H-dibenZ[b,f]aZepine (5H 
dibenZ[b,f]aZepin-1-yl, 5H-dibenZ[b,f]aZepine-2-yl, 
5H-dibenZ[b,f]aZepine-3-yl, 5H-dibenZ[b,f]aZepine-4-yl, 
5H-dibenZ[b,f]aZepine-5-yl), 10,11-dihydro-5H-dibenZ[b,f] 
aZepine (10,11-dihydro-5H-dibenZ[b,f]aZepine-1-yl, 10,11 
dihydro-5H-dibenZ[b,f]aZepine-2-yl, 10,11-dihydro-5H 



US 2001/0031780 A1 

10, 11 -dihydro -5H-dibenZ[b,f] 
aZepine-4-yl, 10, 11 -dihydro -5H-dibenZ[b,f]aZepine -5 -yl). 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] The present invention provides compounds of for 
mula I 

Formula I 

l 
B 
\N 

[0030] Wherein 

[0031] at least one of the bonds in the ?ve-membered 
ring is a double bond; 

[0032] B is any alpha or beta amino acid connected to 
the ring With an amide or peptide bond; 

[0033] or a salt thereof With a pharmaceutically 

[0034] 

acceptable acid or base. 

In a preferred embodiment the invention provides 
compounds of formula II 

Formula II 

R2 
\ N 
HN 

R3 

[0035] Wherein 

[0036] at least one of the bonds in the ?ve-membered 
ring is a double bond; 

[0037] R2 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O-cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently; or 
heteroaryl optionally substituted With one or more 
R independently; 

[0038] R3 is H; CJL-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
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With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently and/ 
or fused to a C3-C1O cycloalkane; or heteroaryl 
optionally substituted With one or more R5 indepen 
dently and/or fused to a C3-C1O cycloalkane; 

[0039] R2 may be connected to R3 by a saturated or 
unsaturated bridge containing 1-3 carbon atoms, 
nitrogen atoms, oxygen atoms or sulphur atoms 
independently, or a valence bond, thus forming a 
ring, said ring may be fused to an aryl or heteroaryl, 
optionally substituted by one or more R5 indepen 
dently; 

[0040] R4 is cycloalkyl, aryl optionally substituted 
With one or more R5 independently; heteroaryl 
optionally substituted With one or more R5 indepen 
dently; amino optionally substituted With one or 
more R6 independently; —SO—R6; —SO2—R6; 
—CO—R6; —COO—R6, —CONH—R6; 
—CON(R6)2; —O—R6; —S—R6; carboXy; aceta 
mido; cyano; nitro; halogen; hydroXy; tri?uorom 
ethyl; tri?uoromethoXy; sulfamoyl; carbamoyl; 
hydroXymethyl; 

[0041] R5 is halogen, C1-C1O alkyl, C1-C1O alkoXy, 
C1-C1O alkylamino, C1-C1O dialkylamino, benZyl, 
benZyloXy, hydroXymethyl, nitro, tri?uoromethyl, 
tri?uoromethoXy, tri?uoromethylthio, N-hydroXy 
imino, cyano; carboXy; acetamido; hydroXy; sulfa 
moyl, carbamoyl; 

[0042] R6 is C1-C1O alkyl, C2-C1O alkenyl, C2-C1‘) 
alkynyl, C3-C1O-cycloalkyl, CS-C1O cycloalkenyl 
Where any one of said alkyl, alkenyl, alkynyl, 
cycloalkyl, or cykloalkenyl may optionally be sub 
stituted With aryl optionally substituted With one or 
more R5 independently or heteroaryl optionally sub 
stituted With one or more R5 independently; benZyl, 
phenethyl; aryl optionally substituted With one or 
more R5 independently; or heteroaryl optionally sub 
stituted With one or more R5 independently 

[0043] With the proviso that R2 and R3 cannot both be 
a 

[0044] or a salt thereof With a pharmaceutically 
acceptable acid or base. 

[0045] In a preferred embodiment the invention provides 
compounds of formula III 

Formula III 

[0046] Wherein 

[0047] R2 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
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dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O-cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently; or 

heteroaryl optionally substituted With one or more 
R independently; 

[0048] R3 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently and/ 
or fused to a C3-C1O cycloalkane; or heteroaryl 
optionally substituted With one or more R5 indepen 
dently and/or fused to a C3-C1O cycloalkane; 

[0049] R2 may be connected to R3 by a saturated or 
unsaturated bridge containing 1-3 carbon atoms, 
nitrogen atoms, oXygen atoms or sulphur atoms 
independently, or a valence bond, thus forming a 
ring, said ring may be fused to an aryl or heteroaryl, 
optionally substituted by one or more R5 indepen 
dently; 

[0050] R4 is cycloalkyl, aryl optionally substituted 
With one or more R5 independently; heteroaryl 
optionally substituted With one or more R5 indepen 
dently; amino optionally substituted With one or 
more R6 independently; —SO—R6; —SO2—R6; 
—CO—R6; —COO—R6, —CONH—R6; 
—CON(R6)2; —O—R6; —S—R6; carboXy; aceta 
mido; cyano; nitro; halogen; hydroXy; tri?uorom 
ethyl; tri?uoromethoXy; sulfamoyl; carbamoyl; 
hydroXymethyl; 

[0051] R5 is halogen, C1-C1O alkyl, C1-C1O alkoXy, 
C1-C1O alkylamino, C1-C1O dialkylamino, benZyl, 
benZyloXy, hydroXymethyl, nitro, tri?uoromethyl, 
tri?uoromethoXy, tri?uoromethylthio, N-hydroXy 
imino, cyano; carboXy; acetamido; hydroXy; sulfa 
moyl, carbamoyl; 

alkynyl, C3-C1O-cycloalkyl, CS-C1O cycloalkenyl 
Where any one of said alkyl, alkenyl, alkynyl, 
cycloalkyl, or cykloalkenyl may optionally be sub 
stituted With aryl optionally substituted With one or 
more R5 independently or heteroaryl optionally sub 
stituted With one or more R5 independently; benZyl, 
phenethyl; aryl optionally substituted With one or 
more R5 independently; or heteroaryl optionally sub 
stituted With one or more R5 independently 

[0053] With the proviso that R2 and R3 cannot both be 

[0054] or a salt thereof With a pharmaceutically 
acceptable acid or base. 

[0055] 
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In another preferred embodiment, the invention 
provides compounds of formula IV 

Formula IV 

H 
/R2 O 

HN 

N 

R3 
R7 

[0056] Wherein 
[0057] at least one of the bonds in the ?ve-membered 

ring is a double bond; 

[0058] R2 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O-cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently; or 
heteroaryl optionally substituted With one or more 
R independently; 

[0059] R3 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C10 alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently and/ 
or fused to a C3-C1O cycloalkane; or heteroaryl 
optionally substituted With one or more R5 indepen 
dently and/or fused to a C3-C1O cycloalkane; 

[0060] R2 may be connected to R3 or R7 by a satu 
rated or unsaturated bridge containing 1-3 carbon 
atoms, nitrogen atoms, oXygen atoms or sulphur 
atoms independently, or a valence bond, thus form 
ing a ring, said ring may be fused to an aryl or 
heteroaryl, optionally substituted by one or more R5 
independently; 

[0061] R4 is cycloalkyl, aryl optionally substituted 
With one or more R5 independently; heteroaryl 
optionally substituted With one or more R5 indepen 
dently; amino optionally substituted With one or 
more R6 independently; —SO—R6; —SO2—R6; 
—CO—R6; —COO—R6, —CONH—R6; 
—CON(R6)2; —O—R6; —S—R6; carboXy; aceta 
mido; cyano; nitro; halogen; hydroXy; tri?uorom 
ethyl; tri?uoromethoXy; sulfamoyl; carbamoyl; 
hydroXymethyl; 

[0062] R5 is halogen, CJL-C1O alkyl, CJL-C1O alkoXy, 
C1-C1O alkylamino, C1-C1O dialkylamino, benZyl, 
benZyloXy, hydroXymethyl, nitro, tri?uoromethyl, 
tri?uoromethoXy, tri?uoromethylthio, N-hydroXy 
imino, cyano; carboXy; acetamido; hydroXy; sulfa 
moyl, carbamoyl; 
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alkynyl, C3-C1O-cycloalkyl, CS-C1O cycloalkenyl 
Where any one of said alkyl, alkenyl, alkynyl, 
cycloalkyl, or cykloalkenyl may optionally be sub 
stituted With aryl optionally substituted With one or 
more R5 independently or heteroaryl optionally sub 
stituted With one or more R5 independently; benZyl, 
phenethyl; aryl optionally substituted With one or 
more R5 independently; or heteroaryl optionally sub 
stituted With one or more R5 independently; 

[0064] R7 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O-cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently; het 
eroaryl optionally substituted With one or more R5 
independently, halogen, C1-C1O alkoXy, C1-C1O alky 
lthio, CJL-C1O alkylamino, CJL-C1O dialkylamino, 
hydroXymethyl, nitro, tri?uoromethyl, tri?uo 
romethoXy, tri?uoromethylthio, N-hydroXyimino, 
cyano; carboXy; acetamido; hydroXy; sulfamoyl, car 
bamoyl; 

[00675] With the proviso that the groups R2, R3, and 
R cannot all be H. 

[0066] or a salt thereof With a pharmaceutically 
acceptable acid or base. 
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optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently and/ 
or fused to a C3-C1O cycloalkane; or heteroaryl 
optionally substituted With one or more R5 indepen 
dently and/or fused to a C3-C1O cycloalkane; 

[0071] R2 may be connected to R3 or R7 by a satu 
rated or unsaturated bridge containing 1-3 carbon 
atoms, nitrogen atoms, oXygen atoms or sulphur 
atoms independently, or a valence bond, thus form 
ing a ring, said ring may be fused to an aryl or 
heteroaryl, optionally substituted by one or more R5 
independently; 

[0072] R4 is cycloalkyl, aryl optionally substituted 
With one or more R5 independently; heteroaryl 
optionally substituted With one or more R5 indepen 
dently; amino optionally substituted With one or 
more R6 independently; —SO—R6; —SO2—R6; 
—CO—R6; —COO—R6, —CONH—R6; 
—CON(R6)2; —O—R6; —S—R6; carboXy; aceta 
mido; cyano; nitro; halogen; hydroXy; tri?uorom 
ethyl; tri?uoromethoXy; sulfamoyl; carbamoyl; 
hydroXymethyl; 

[0073] R5 is halogen, CJL-C1O alkyl, CJL-C1O alkoXy, 
C1-C1O alkylamino, C1-C1O dialkylamino, benZyl, 
benZyloXy, hydroXymethyl, nitro, tri?uoromethyl, 
tri?uoromethoXy, tri?uoromethylthio, N-hydroXy 
imino, cyano; carboXy; acetamido; hydroXy; sulfa 
moyl, carbamoyl; 

[0067] In another preferred embodiment, the invention 6 . 

provides compounds of formula V [0074] R 15 C1-C1‘) alkyl’ C2-C1‘) alkenyl’ C2-C1‘) 
alkynyl, C3-C1O-cycloalkyl, CS-C1O cycloalkenyl 

Formula V 

[0068] Wherein 

[0069] R2 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O-cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently; or 
heteroaryl optionally substituted With one or more 
R independently; 

[0070] R3 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O cycloalkyl 

Where any one of said alkyl, alkenyl, alkynyl, 
cycloalkyl, or cykloalkenyl may optionally be sub 
stituted With aryl optionally substituted With one or 
more R5 independently or heteroaryl optionally sub 
stituted With one or more R5 independently; benZyl, 
phenethyl; aryl optionally substituted With one or 
more R5 independently; or heteroaryl optionally sub 
stituted With one or more R5 independently; 

[0075] R7 is H; C1-C1O alkyl optionally substituted 
With one or more R4 independently; C2-C1O alkenyl 
optionally substituted With one or more R4 indepen 
dently; C2-C10-alkynyl optionally substituted With 
one or more R4 independently; C3-C1O-cycloalkyl 
optionally substituted With one or more R4 indepen 
dently; CS-C1O cycloalkenyl optionally substituted 
With one or more R4 independently; aryl optionally 
substituted With one or more R5 independently; het 
eroaryl optionally substituted With one or more R5 
independently, halogen, CJL-C1O alkoXy, CJL-C1O alky 
lthio, C1-C1O alkylamino, C1-C1O dialkylamino, 
hydroXymethyl, nitro, tri?uoromethyl, tri?uo 
romethoXy, tri?uoromethylthio, N-hydroXyimino, 
cyano; carboXy; acetamido; hydroXy; sulfamoyl, car 
bamoyl; 

0076 With the roviso that the rou s R2, R3, and [ p g p 
R7 cannot all be H. 

[0077] or a salt thereof With a pharmaceutically 
acceptable acid or base. 
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[0078] A further preferred embodiment is represented by 
the compounds of the invention Wherein: 

[0079] R2 is H; C1-C1O alkyl optionally substituted 
With R4; C2-C1O alkenyl optionally substituted With 
R4; C2-C10-alkynyl optionally substituted With R4; 
aryl optionally substituted With one or more R5 
independently; or heteroaryl optionally substituted 
With one or more R5 independently; 

[0080] R2 may be connected to R3 or R7 by a satu 
rated or unsaturated bridge containing 1-3 carbon 
atoms, nitrogen atoms, oXygen atoms, or sulphur 
atoms independently, or a valence bond, thus form 
ing a ring, said ring may be fused to an aryl or 
heteroaryl, optionally substituted by one or more R5 
independently; 

[0081] Another preferred embodiment is represented by 
the compounds of the invention Wherein R2 is H or C1-C1O 
alkyl optionally substituted With R4. 

[0082] Another preferred embodiment is represented by 
the compounds of the invention Wherein R2 is H. 

[0083] Another preferred embodiment is represented by 
the compounds of the invention Wherein: 

[0084] R3 is H; C1-C1O alkyl optionally substituted 
With R4; C2-C1O alkenyl optionally substituted With 
R4; C2-C10-alkynyl optionally substituted With R4; 
C3-C1O cycloalkyl optionally substituted With R4; 
aryl optionally substituted With one or more R5 
independently and/or fused to a C3-C1O cycloalkane; 
or heteroaryl optionally substituted With one or more 
R5 independently and/or fused to a C3-C1O cycloal 
kane; 

[0085] Another preferred embodiment is represented by 
the compounds of the invention Wherein: 

[0086] R3 is H; CJL-C1O alkyl optionally substituted 
With R4; or aryl optionally substituted With one or 
more R5 independently and/or fused to a C3-C1O 
cycloalkane. 

[0087] Another preferred embodiment is represented by 
the compounds of the invention Wherein R3 is C1-C1O alkyl 
optionally substituted With R4. 

[0088] Another preferred embodiment is represented by 
the compounds of the invention Wherein: 

[0089] R4 is cycloalkyl; aryl optionally substituted 
With one or more R5 independently; heteroaryl 
optionally substituted With one or more R5 indepen 
dently; —SO—R6; —SO2—R6; —CO—R6; 
—COO—R6; —O—R6; —S—R6; 

[0090] Another preferred embodiment is represented by 
the compounds of the invention Wherein: 

[0091] R4 is aryl optionally substituted With one or 
more R5 independently; heteroaryl optionally substi 
tuted With one or more R5 independently; —CO— 

R6; —COO—R6; —O—R6; —S—R6; 
[0092] Another preferred embodiment is represented by 
the compounds of the invention Wherein R4 is aryl optionally 
substituted With one or more R5 independently; 
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[0093] Another preferred embodiment is represented by 
the compounds of the invention Wherein R4 is —COO—R6, 
—O—R6, or —S—R6; 

[0094] Another preferred embodiment is represented by 
the compounds of the invention Wherein R5 is halogen, 
C1-C1O alkyl, CJL-C1O alkoXy, C1-C1Ol alkylamino, CJL-C1O 
dialkylamino, benZyl, or benZyloXy. 

[0095] Another preferred embodiment is represented by 
the compounds of the invention Wherein R5 is halogen, 
C1-C1O alkyl, or CJL-C1O alkoXy. 
[0096] Another preferred embodiment is represented by 
the compounds of the invention Wherein R6 is CJL-C1O alkyl, 
C2-C1O alkenyl optionally substituted With R4; C2-C1O-alky 
nyl optionally substituted With R4; benZyl, aryl optionally 
substituted With one or more R5 independently, or heteroaryl 
optionally substituted With one or more R5 independently. 

[0097] Another preferred embodiment is represented by 
the compounds of the invention Wherein R6 is C1-C1O alkyl, 
benZyl, or aryl optionally substituted With one or more R 
independently. 
[0098] The most preferred compounds of formula I 
Wherein B represents an alpha-amino acid are the folloWing: 

[0099] (S,S) 1—(2-Amino-propionyl)-2,5-dihydro 
1H-pyrrole-2-carbonitrile 

[0100] (S,S) 1-(2-Amino-butyryl)- 2,5-dihydro-1H 
pyrrole-2-carbonitrile 

[0101] (S,S) 1—(2-Amino-3-methyl-butyryl)-2,5-di 
hydro-1H-pyrrole-2-carbonitrile 

[0102] (S,S) 1—(2-Amino-3,3-dimethyl-butyryl)-2,5 
dihydro-1H-pyrrole-2-carbonitrile 

[0103] (S,S) 1—(2-Amino—4-methyl-pent-4-enoyl)—2, 
5-dihydro-1H-pyrrole-2-carbonitrile 

[0104] (S,S)1—(2-Amino-3,3-diethyl-pentanoyl)-2,5 
dihydro-1H-pyrrole-2-carbonitrile 

[0105] (S,S) 1-(2-Amino—2-cyclopentylacetyl)-2,5 
dihydro-1H-pyrrole-2-carbonitrile 

[0106] (S,S)1—(2-Amino—2-cyclohexylacetyl)-2,5-di 
hydro-1H-pyrrole-2-carbonitrile 

[0107] (S,S) 1-(2-Amino—2-cycloheptylacetyl)-2,5 
dihydro-1H-pyrrole-2-carbonitrile 

[0108] (S,S) 1—(2-Amino-2-bicyclo[2.2.2]oct-1-yl 
acetyl)-2,5-dihydro-1H-pyrrole—2-carbonitrile 

[0109] (S,S) 1—(2-Adamantan-1-yl-2-amino-acetyl) 
2,5-dihydro-1H-pyrrole-2-carbonitrile 

[0110] (S,S) 1—(2-Amino-2-phenylacetyl)-2,5-dihy 
dro-1H-pyrrole—2-carbonitrile 

[0111] (S,S) 1-(2-Amino-2-(2,6 dimethylpheny 
l)acetyl)-2,5-dihydro-1H-pyrrole-2-carbonitrile 

[0112] (S,S) 1—(2-Amino—3,3-diphenyl-propionyl)-2, 
5-dihydro-1H-pyrrole-2-carbonitrile 

[0113] (S,S) 1—(2-Amino-(3(R)-methylpentanoyl)—2, 
5-dihydro-1H-pyrrole-2-carbonitrile 

[0114] (S,S) 1-(2-Amino—(4-methylpentanoyl)-2,5 
dihydro-1H-pyrrole-2-carbonitrile 
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[0153] (2) Reacting a 2-carbamoyl substituted unsaturated 
heterocyclic compound of formula VI, 

Formula VI 

0 NH; 

HN / 

[0154] With an alpha-halogenated carboXylic acid chlo 
ride, bromide, or anhydride to give a compound of formula 
VII, 

Formula VII 

0 NHZ 

N 
Hal / 

[0155] dehydrating the carbamoyl functionality of this 
material using standard dehydrating agents such as phos 
phorous oXycloride in pyridine or DMF, or tri?uoroacetic 
acid anhydride, or the bromine/triphenylphospine adduct to 
give the nitrile, and reacting the nitrile compound With an 
appropriately substituted amine to give the compounds of 
the invention. 

[0156] The compounds of the present invention may be 
prepared in the form of pharmaceutically acceptable salts, 
especially acid-addition salts, including salts of organic 
acids and mineral acids. Examples of such salts include salts 
of organic acids such as formic acid, fumaric acid, acetic 
acid, propionic acid, glycolic acid, lactic acid, pyruvic acid, 
oxalic acid, succinic acid, malic acid, tartaric acid, citric 
acid, benZoic acid, salicylic acid and the like. Suitable 
inorganic acid-addition salts include salts of hydrochloric, 
hydrobromic, sulphuric and phosphoric acids and the like. 
Further eXamples of pharmaceutically acceptable inorganic 
or organic acid addition salts include the pharmaceutically 
acceptable salts listed in Journal of Pharmaceutical Science, 
66, 2 (1977) Which are knoWn to the skilled artisan. 

[0157] Also intended as pharmaceutically acceptable acid 
addition salts are the hydrates Which the present compounds 
are able to form. 

[0158] The acid addition salts may be obtained as the 
direct products of compound synthesis. In the alternative, 
the free base may be dissolved in a suitable solvent con 
taining the appropriate acid, and the salt isolated by evapo 
rating the solvent or otherWise separating the salt and 
solvent. 

[0159] The compounds of this invention may form sol 
vates With standard loW molecular Weight solvents using 
methods knoWn to the skilled artisan. 

[0160] It is to be understood that the invention eXtends to 
all of the stereo isomeric forms of the claimed compounds, 
as Well as the racemates. 
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[0161] A further aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for treating a condition that may be regulated or 
normaliZed via inhibition of DPP-IV. 

[0162] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for treatment of metabolic disorders. 

[0163] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for blood glucose loWering. 

[0164] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for treatment of type II diabetes. 

[0165] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for the treatment of impaired glucose tolerance 
(IGT). 
[0166] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for the treatment of impaired fasting glucose (IFG). 

[0167] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for prevention of hyperglycemia. 

[0168] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for delaying the progression of impaired glucose 
tolerance (IGT) to type II diabetes. 

[0169] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for delaying the progression of non-insulin requiring 
type II diabetes to insulin requiring type II diabetes. 

[0170] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for increasing the number and/or the siZe of beta 
cells in a mammalian subject. 

[0171] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for treatment of beta cell degeneration, in particular 
apoptosis of beta cells. 

[0172] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for the treatment of disorders of food intake. 

[0173] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for the treatment of obesity. 

[0174] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for appetite regulation or induction of satiety. 

[0175] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for the treatment of dyslipidemia. 

[0176] Another aspect of the invention is the use of a 
compound of the invention for the manufacture of a medi 
cament for treatment of functional dyspepsia, in particular 
irritable boWel syndrome. 
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[0177] A further aspect of the invention is a method for 
treating the conditions mentioned above by administering to 
a subject in need thereof an effective amount of a compound 
of the invention. 

Combination Treatments 

[0178] The invention furthermore relates to the use of a 
compound according to the present invention for the prepa 
ration of a medicament for use in the treatment of diabetes 
in a regimen that additionally comprises treatment With 
another antidiabetic agent. 

[0179] In one embodiment of this invention, the antidia 
betic agent is insulin or GLP-l or any analogue or derivative 
thereof. 

[0180] In another embodiment the antidiabetic agent is a 
non-peptidyl hypoglycemic agent, preferably an oral 
hypoglycemic agent. 

[0181] Oral hypoglycemic agents are preferably selected 
from the group consisting of sulfonylureas, non-sulphony 
lurea insulin secretagogues, biguanides, thiaZolidinediones, 
alpha glucosidase inhibitors, glucagon antagonists, GLP-l 
agonists, potassium channel openers, insulin sensitiZers, 
hepatic enZyme inhibitors, glucose uptake modulators, com 
pounds modifying the lipid metabolism, compounds loWer 
ing food intake, and agents acting on the AT P-dependent 
potassium channel of the [3-cells. 

[0182] Among the sulfonylureas, tolbutamide, glibencla 
mide, glipiZide and gliclaZide are preferred. 

[0183] Among the non-sulphonylurea insulin secreta 
gogues, repaglinide and nateglinide are preferred. 

[0184] Among the biguanides, metformin is preferred. 

[0185] Among the thiaZolidinediones, 
rosiglitaZone and ciglitaZone are preferred. 

troglitaZone, 

[0186] Among the glucosidase inhibitors, acarbose is pre 
ferred. 

[0187] Among the agents acting on the ATP-dependent 
potassium channel of the [3-cells the folloWing are preferred: 
glibenclamide, glipiZide, gliclaZide, repaglinide. 

Pharmaceutical Compositions 

[0188] In another aspect, the present invention includes 
Within its scope pharmaceutical compositions comprising, as 
an active ingredient, at least one compound of the invention 
Which inhibits the enZymatic activity of DPP-IV or a phar 
maceutically acceptable salt or prodrug or hydrate thereof 
together With a pharmaceutically acceptable carrier or dilu 
ent. 

[0189] Pharmaceutical compositions containing a com 
pound of the invention of the present invention may be 
prepared by conventional techniques, eg as described in 
Remington." The Science and Practise of Pharmacy, 19th 
Ed., 1995. The compositions may appear in conventional 
forms, for eXample capsules, tablets, aerosols, solutions, 
suspensions or topical applications. 

[0190] Typical compositions include a compound of the 
invention Which inhibits the enZymatic activity of DPP-IV 
or a pharmaceutically acceptable basic addition salt or 
prodrug or hydrate thereof, associated With a pharmaceuti 
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cally acceptable eXcipient Which may be a carrier or a 
diluent or be diluted by a carrier, or enclosed Within a carrier 
Which can be in the form of a capsule, sachet, paper or other 
container. In making the compositions, conventional tech 
niques for the preparation of pharmaceutical compositions 
may be used. For eXample, the active compound Will usually 
be miXed With a carrier, or diluted by a carrier, or enclosed 
Within a carrier Which may be in the form of a ampoule, 
capsule, sachet, paper, or other container. When the carrier 
serves as a diluent, it may be solid, semi-solid, or liquid 
material that acts as a vehicle, eXcipient, or medium for the 
active compound. The active compound can be adsorbed on 
a granular solid container for eXample in a sachet. Some 
eXamples of suitable carriers are Water, salt solutions, alco 
hols, polyethylene glycols, polyhydroXyethoXylated castor 
oil, peanut oil, olive oil, gelatin, lactose, terra alba, sucrose, 
deXtrin, magnesium carbonate, sugar, cyclodeXtrin, amy 
lose, magnesium stearate, talc, gelatin, agar, pectin, acacia, 
stearic acid or loWer alkyl ethers of cellulose, silicic acid, 
fatty acids, fatty acid amines, fatty acid monoglycerides and 
diglycerides, pentaerythritol fatty acid esters, polyoXyethyl 
ene, hydroXymethylcellulose and polyvinylpyrrolidone. 
Similarly, the carrier or diluent may include any sustained 
release material knoWn in the art, such as glyceryl 
monostearate or glyceryl distearate, alone or miXed With a 
Wax. The formulations may also include Wetting agents, 
emulsifying and suspending agents, preserving agents, 
sWeetening agents or ?avoring agents. The formulations of 
the invention may be formulated so as to provide quick, 
sustained, or delayed release of the active ingredient after 
administration to the patient by employing procedures Well 
knoWn in the art. 

[0191] The pharmaceutical compositions can be steriliZed 
and miXed, if desired, With auXiliary agents, emulsi?ers, salt 
for in?uencing osmotic pressure, buffers and/or coloring 
substances and the like, Which do not deleteriously react 
With the active compounds. 

[0192] The route of administration may be any route, 
Which effectively transports the active compound of the 
invention Which inhibits the enZymatic activity of DPP-IV to 
the appropriate or desired site of action, such as oral, nasal, 
pulmonary, buccal, subdermal, intradermal, transdermal or 
parenteral, e.g., rectal, depot, subcutaneous, intravenous, 
intraurethral, intramuscular, intranasal, ophthalmic solution 
or an ointment, the oral route being preferred. 

[0193] If a solid carrier is used for oral administration, the 
preparation may be tabletted, placed in a hard gelatin 
capsule in poWder or pellet form or it can be in the form of 
a troche or loZenge. If a liquid carrier is used, the preparation 
may be in the form of a syrup, emulsion, soft gelatin capsule 
or sterile injectable liquid such as an aqueous or non 
aqueous liquid suspension or solution. 

[0194] For nasal administration, the preparation may con 
tain a compound of the invention Which inhibits the enZy 
matic activity of DPP-IV, dissolved or suspended in a liquid 
carrier, in particular an aqueous carrier, for aerosol applica 
tion. The carrier may contain additives such as solubiliZing 
agents, e.g., propylene glycol, surfactants, absorption 
enhancers such as lecithin (phosphatidylcholine) or cyclo 
deXtrin, or preservatives such as parabenes. 
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[0195] For parenteral application, particularly suitable are 
inj ectable solutions or suspensions, preferably aqueous solu 
tions With the active compound dissolved in polyhydroxy 
lated castor oil. 

[0196] Tablets, dragees, or capsules having talc and/or a 
carbohydrate carrier or binder or the like are particularly 
suitable for oral application. Preferable carriers for tablets, 
dragees, or capsules include lactose, corn starch, and/or 
potato starch. A syrup or elixir can be used in cases Where 
a sWeetened vehicle can be employed. 

[0197] A typical tablet that may be prepared by conven 
tional tabletting techniques may contain: 

Core: 

Active compound (as free compound or salt thereof) 250 mg 
Colloidal silicon dioxide (Aerosil) ® 1.5 mg 
Cellulose, microcryst. (Avicel) ® 70 mg 
Modi?ed cellulose gum (Ac-Di-Sol) ® 7.5 mg 
Magnesium stearate Ad. 
Coating: 

HPMC approx. 9 mg 
*MyWacett 9-40 T approx. 0.9 mg 

*Acylated monoglyceride used as plasticizer for ?lm coating. 

[0198] The compounds of the invention may be adminis 
tered to a mammal, especially a human in need of such 
treatment, prevention, elimination, alleviation or ameliora 
tion of the various diseases as mentioned above, e.g., type II 
diabetes, IGT, IFG, obesity, appetite regulation or as a blood 
glucose loWering agent, and especially type II diabetes. Such 
mammals include also animals, both domestic animals, eg 
household pets, and non-domestic animals such as Wildlife. 

[0199] The compounds of the invention are effective over 
a Wide dosage range. For example, in the treatment of adult 
humans, dosages from about 0.05 to about 1000 mg, pref 
erably from about 0.1 to about 500 mg, per day may be used. 
A most preferable dosage is about 0.5 mg to about 250 mg 
per day. In choosing a regimen for patients it may frequently 
be necessary to begin With a higher dosage and When the 
condition is under control to reduce the dosage. The exact 
dosage Will depend upon the mode of administration, on the 
therapy desired, form in Which administered, the subject to 
be treated and the body Weight of the subject to be treated, 
and the preference and experience of the physician or 
veterinarian in charge. 

[0200] Generally, the compounds of the present invention 
are dispensed in unit dosage form comprising from about 
0.05 to about 1000 mg of active ingredient together With a 
pharmaceutically acceptable carrier per unit dosage. 

[0201] Usually, dosage forms suitable for oral, nasal, 
pulmonal or transdermal administration comprise from 
about 0.05 mg to about 1000 mg, preferably from about 0.5 
mg to about 250 mg of the compounds admixed With a 
pharmaceutically acceptable carrier or diluent. 

[0202] The invention also encompasses prodrugs of a 
compound of the invention Which on administration undergo 
chemical conversion by metabolic processes before becom 
ing active pharmacological substances. In general, such 
prodrugs Will be functional derivatives of a compound af the 
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invention Which are readily convertible in vivo into a 
compound of the 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. 

[0203] The invention also encompasses active metabolites 
of a compound of the invention. 

[0204] Methods for measuring the activity of compounds 
Which inhibit the enZymatic activity of CD26/DPP-IV 

[0205] Summary. 
[0206] Chemical compounds are tested for their ability to 
inhibit the enZyme activity of puri?ed CD26/DPP-IV. 
Brie?y, the activity of CD26/DPP-IV is measured in vitro by 
its ability to cleave the synthetic substrate Gly-Pro-p-nitroa 
nilide (Gly-Pro-pNA). Cleavage of Gly-Pro-pNA by DPP 
IV liberates the product p-nitroanilide (pNA), Whose rate of 
appearance is directly proportional to the enZyme activity. 
Inhibition of the enZyme activity by speci?c enZyme inhibi 
tors sloWs doWn the generation of pNA. Stronger interaction 
betWeen an inhibitor and the enZyme results in a sloWer rate 
of generation of pNA. Thus, the degree of inhibition of the 
rate of accumulation of pNA is a direct measure of the 
strength of enZyme inhibition. The accumulation of pNA is 
measured spectrophotometrically. The inhibition constant, 
Ki, for each compound is determined by incubating ?xed 
amounts of enZyme With several different concentrations of 
inhibitor and substrate. 

[0207] Materials: 

[0208] The folloWing reagents and cells are commercially 
available: 

[0209] Porcine CD26/DPP-IV (Sigma D-7052), Gly-Pro 
pNA (Sigma G0513). 
[0210] Assay buffer: 50 mM Tris pH7.4, 150 mM NaCl, 
0,1% Triton X-100. 

[0211] Gly-Pro-pNA cleavage-assay for CD26: 

[0212] The activity of puri?ed CD26/DPP-IV is assayed in 
reactions containing: 

[0213] 70 ul assay buffer 

[0214] 10 ul inhibitor or buffer 

[0215] 10 ul substrate (Gly-Pro-pNA from a 0.1M stock 
solution in Water) or buffer 

[0216] 10 ul enZyme or buffer 

[0217] Reactions containing identical amounts of enZyme, 
but varying concentrations of inhibitor and substrate, or 
buffer as control, are set up in parallel in individual Wells of 
a 96-well ELISA plate. The plate is incubated at 25° C. and 
absorbance is read at 405 nm after 60 min incubation. The 
inhibitor constants are calculated by nonlinear regression 
hyperbolic ?t and the result is expressed as inhibition 
constant in nM. 

[0218] Diabetes model 

[0219] The Zucker Diabetic Fatty (ZDF) rat model can be 
used to investigate the effects of the compounds of the 
invention on both the treatment and prevention of diabetes 
as rats of this sub-strain are initially pre-diabetic although 
develop severe type 2 diabetes characteriZed by increased 
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HbA1 c levels over a period of 6 Weeks. The same strain can 
be used to predict the clinical ef?cacy of other anti-diabetic 
drug types. For example, the model predicts the potency and 
limited clinical ef?cacy of thiaZolidinedione insulin sensi 
tiZer compounds. 

EXAMPLES 

[0220] A further detailed description of the invention is 
given With reference to the following examples. 

Example 1 

(S,S) 1 -(2-Amino-3,3-dimethyl-butyryl)-2,5-dihy 
dro-1H-pyrrole-2-carbonitrile (1) 

[0221] (S)-2-Amino-N-tert-butyloxycarbonyl-3,3-dimeth 
ylbutyric acid (308 mg, 1.33 mmol) Was dissolved in 3 ml 
of dichloromethane and 1-hydroxy-7-aZabenZotriaZole 
(HOAT) (180 mg, 1.33 mmol) and 1-ethyl-3-(3-dimethy 
laminopropyl)-carbodiimide, hydrochloride (EDAC) (258 
mg, 1.35 mmol) Was added. The mixture Was stirred at room 
temperature for 30 minutes, and then (S) 2,5-dihydro-1H 
pyrrole-2-carboxylic acid amide, (150 mg, 1.33 mmol) and 
diisopropylethylamine (0.46 ml, 2.68 mmol) Were added. 
The reaction mixture Was stirred at room temperature for 20 
hours. The solvent Was evaporated and the crude product 
Was puri?ed by preparative HPLC, using acetonitrile/Water 
as the eluent. Fractions containing the product Were col 
lected and the solvents Were evaporated, to afford 200 mg of 
(S,S) [1-(2-Carbamoyl-2,5-dihydro-pyrrole-1-carbonyl)-2, 
2-dimethyl-propyl]-carbamic acid tert-butyl ester Oil, 
47% yield. 1H-NMR (CDCl3, 200 MHZ) 6: 1.03 (s, 9H); 
1.42 (s, 9H); 4.29 (d, 1H); 4.36-4.50 (m, 1H); 4.62-4.73 
(m,1H); 5.25-5.33 (m, 2H); 5.85-6.00 (m, 3H); 6.88 (br. s, 
1H). 
[0222] (175 mg, 0.54 mmol) of (2) Was dissolved in 4 ml 
of pyridine and the mixture Was cooled to 00 C. Phosphorus 
oxychloride (0.2 ml, 2.15 mmol) Was added dropWise and 
after 10 minutes of stirring the reaction mixture Was poured 
into 20 ml of ice Water and the organic material Was 
extracted into 5><10 ml of ethyl acetate. The combined 
organic extract Was Washed With 2><20 ml of Water, 1><20 ml 
of brine and dried over magnesium sulphate. The solvent 
Was evaporated to afford 140 mg of (S,S) [1-(2-Cyano-2,5 
dihydro-pyrrole-1-carbonyl)-2,2-dimethyl-propyl]-car 
bamic acid tert-butyl ester Oil, 85% yield. 1H-NMR 
(CDCl3, 200 MHZ) 6: 1.05 (s, 9H); 1.42 (s, 9H); 4.22 (d, 
1H); 4.39-4.53 (m, 1H); 4.65-4.77 (m, 1H); 5.30 (d, 1H); 
5.41-5.48 (m, 1H); 5.83-5.90 (m, 1H); 6.09-6.15 (m, 1H). 

[0223] (140 mg, 0.46 mmol) of (3) Was dissolved in 0.5 ml 
of dichloromethane and the mixture Was cooled to 00 C. 0.5 
ml of tri?uoroacetic acid Was added and the reaction mixture 
Was stirred at 0° C. for 1 hour. The solvent Was evaporated 
and the crude product Was puri?ed by preparative HPLC, 
using acetonitrile/Water as the eluent. Fractions containing 
the product Were collected and the solvent Was evaporated, 
to afford 25 mg of the title compound (1) as the tri?uoro 
acetic acid salt. Oil, 17% yield. 1H-NMR (MeOH, 200 
MHZ) 6: 1.20 (s, 9H); 4.08 (s, 1H); 4.46-4.70 (m, 2H); 
5.56-5.62 (m, 1H); 5.95-6.02 (m, 1H); 6.22-6.29 (m, 1H). 
LC-MS, m/Z: 208.4 (M+1) 

[0224] The folloWing compounds Were prepared essen 
tially by the route outlined in example 1; hoWever, most 
compounds Were also puri?ed by preparative HPLC after the 
dehydration step. 
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[0225] (S,S) 1-(2-Amino-4-methyl-pent-4-enoyl)-2,5-di 
hydro-1H-pyrrole-2-carbonitrile (2) 
[0226] (29 mg) LC-MS (El), m/Z: 206 (M+1). Prepared 
from (S) 2-tert-Butoxycarbonylamino-4-methyl-pent-4 
enoic acid. 

[0227] (S,S) 1-(Pyrrolidine-2-carbonyl)-2,5-dihydro-1H 
pyrrole-2-carbonitrile (3) 
[0228] (30 mg) 1H-NMR (CDCI3, 200 MHZ) 6: 6.13 (d, 
1H); 5.90 (d, 1H); 5.50 (s, 1H); 4.78 (s, 1H); 4.46 (m, 2H); 
3.53 (s, 2H); 2.52 (s, 1H); 2.18 (m, 3H); 1.4 (m, 1H). LC-MS 
(El), m/Z: 192 (M+1). Prepared from N-Boc-proline. 

[0229] (S,S) 1-(2-Amino-3-phenyl-propionyl)-2,5-dihy 
dro-1H-pyrrole-2-carbonitrile (4) 

[0230] (27 mg). 1H-NMR (CDCl3, 200 MHZ) 6: 7.30 (m, 
5H); 5.85 (dd, 1H); 5.70 (dd, 1H); 5.38 (m, 1H); 3.33 (dd, 
1H); 4.2 (dd, 1H); 3.33, (dd, IH); 3.15 (dd, 1H); 2.88 (dd, 
1H). LC-MS (El), m/Z: 242 (M+1). Prepared from N-Boc 
Phenylalanine. 

[0231] (S,S) 1-(2-Amino-4-methyl-pentanoyl)-2,5-dihy 
dro-1H-pyrrole-2-carbonitrile (5) 

[0232] (66 mg). 1H-NMR(CDC13,200 MHZ) 6: 6.17 (dd, 
1H); 5.90 (dd, 1H); 5.50 (m, 1H); 4.63 (dd, 1H); 4.38-4.28 
(dd, 1H); 4.28-4.15 (dd, 1H); 1.92-1.54 (m, 3H); 1.00 (d, 
6H). LC-MS (El), m/Z: 208 (M+1). Prepared from N-Boc 
Leucine. 

[0233] (S,S) 1-[2-Amino-3-(4-methoxy-phenyl)-propio 
nyl]-2,5-dihydro-1H-pyrrole-2-carbonitrile (6) (61 mg) 
1H-NMR (CDCI3, 200 MHZ) 6: 7.15 (d, 2H); 6.76 (d, 2H); 
5.85 (d, 1H); 5.68 (d, 1H); 5.30 (s, 1H); 4.38 (m, 1H); 4.25 
(d, 1H); 3.73 (s, 3H); 3.32 (m, 1H); 3.12 (m, 2H). LC-MS 
(El), m/Z: 272 (M+1). Prepared from (S) 2-tert-Butoxycar 
bonylamino-3-(4-methoxy-phenyl)-propionic acid. 

[0234] (2S) 1-(2‘-Amino-2‘-phenyl-acetyl)-2,5-dihydro 
1H-pyrrole-2-carbonitrile (7) 

[0235] (68 mg) 1H-NMR(CDC13, 200 MHZ) 6: 7.48 (m, 
5H); 5.57 (d, 1H); 5.75 (d, 1H); 5.43 d, 1H); 5.37 (s, 1H); 
4.50 (dd, 1H); 3.75 (dd, 1H). LC-MS(E1), III/Z2 228 (M+1). 
Prepared from (S)-Phenylglycine. 

[0236] (S,S) 1-(2-Amino-3-benZyloxy-propionyl)-2,5-di 
hydro-1H-pyrrole-2-carbonitrile (8) 

[0237] (61 mg) 1H-NMR(CDC13, 200 MHZ) 6: 7.32 (m, 
5H); 6.05 (dd, 1H); 5.82 (dd, 1H); 5.45 (dd, 1H); 4.68-4.42 
(m, 4H); 4.15 (dd, 1H); 3.83 d, 2H). LC-MS(E1), IIl/ZZ 272 
(M+1). Prepared from N-Boc-O-benZylserine. 

[0238] (S,S) 1-(2-Amino-4-methylsulfanyl-butyryl)-2,5 
dihydro-1H-pyrrole-2-carbonitrile (9) 

[0239] (65 mg) 1H-NMR(CDC13, 200 MHZ) 6:6.15 (dd, 
1H); 5.88 (dd, 1H); 5.52 (m, 1H); 4.58 (dd, 2H); 4.40 (t, 1H); 
2.65 (m, 2H); 2.22 (m, 2H); 2.15 (s, 3H) LC-MS(E1), III/Z2 
226 (M+1). Prepared from N-Boc-methionine. 

[0240] (S,S) 1-(2-Amino-2-cyclohexyl-acetyl)-2,5-dihy 
dro-1H-pyrrole-2-carbonitrile (10) 

[0241] (116 mg) 1H-NMR(CDC13, 200 MHZ) 6: 6.09 (d, 
1H); 5.83 (d, 1H); 5.55 (s, 1H); 4.62 (d, 1H); 4.35 (d, 1H); 
4.07 (d, 1H); 1.80 (m, 6H); 1.2 (m, 5H). LC-MS(E1), III/Z2 
234 (M+1). Prepared from (S) N-Boc-cyclohexylglycine 
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[0284] 1-(2-Amino-butyryl)-2,5-dihydro-1H-pyrrole-2 
carbonitrile (33) 

[0285] (60 mg) LC-MS(ES), III/Z2 180 (M+1). 1H-NMR 
(MEOH, 200 MHZ) 6: 6.25 (m, 1H); 5.96 (m, 1H); 5.55 (m, 
1H); 4.50 (m, 2H); 4.22 (t, 1H); 2.00 (m, 2H); 1.18 (t, 3H). 
[0286] 1 -[2-Amino-3-(1H-indol-3-yl)-propionyl1 -2,5-di 
hydro- 1H-pyrrole-2-carbonitrile (34) 

[0287] (53 mg) LC-MS(ES), III/Z2 281 (M+1). 1H-NMR 
(MEOH, 200 MHZ) 6: 7.70-7.03 (m, 5H); 5.90 (m, 1H); 5.80 
(m, 1H); 5.45 (m, 1H); 4.42 (m, 1H); 4.20 (m, 1H); 
3.45-3.15 (m, 3H). 
[0288] (5,5) 1-(Piperidine-2-carbonyl)-2,5-dihydro-1H 
pyrrole-2-carbonitrile (35) 
[0289] (177 mg) 1H-NMR (MEOH, 300 MHZ) 6: 6.25 (m, 
1H); 5.98 (m, 1 H); 5.53 (m, 1H); 4.49 (m, 2H); 4.15 (m, 
1H); 3.43 (m, 1H); 3.08 (m, 1H); 2.29 (m, 1H); 1.95 (m, 2H); 
1.71 (m, 3H). 
[0290] (5,5) 1-(1,2,3,4-Tetrahydro-isoquinoline-3-carbo 
nyl)-2,5-dihydro-1H-pyrrole-2-carbonitrile (36) 
[0291] (357 mg). 1H-NMR (MEOH, 300 MHZ) 6: 7.30 
(m, 4H); 6.28 (m, 1H); 6.01 (m, 1H); 5.60 (m, 1H); 
4.63-4.42 (m, 5H); 3.52 (dd, 1H); 3.19 (dd, 1H). 
[0292] 1-(2-Amino-cyclopentanecarbonyl)-2,5-dihydro 
1H-pyrrole-2-S-carbonitrile (37) 

[0293] LC-MS(ES), III/Z1 206 (M+1). 
[0294] 1-(Piperidine-3-carbonyl)-2,5-dihydro-1H-pyr 
role-2-S-carbonitrile (38) 

[0295] LC-MS(ES), III/Z1 206 (M+1). 
[0296] 1 -((3R)-Amino -5 -phenyl-pentanoyl) -2,5 -dihydro 
1H-pyrrole-(2S)-carbonitrile (3 9) 
[0297] LC-MS(ES), III/Z1 270 (M+1). 
[0298] 1-((3S)-Amino-4-phenyl-butyryl)-2,5-dihydro 
1H-pyrrole-(2S)-carbonitrile (40) 
[0299] LC-MS(ES), III/Z1 256 (M+1). 
[0300] 1-(Morpholine-2-carbonyl)-2,5-dihydro-1H-pyr 
role-2-S-carbonitrile (41) 

[0301] LC-MS(ES), III/Z1 208 (M+1). 
[0302] 1-(3-Amino-6-phenyl-hex-5-enoyl)-2,5-dihydro 
1H-pyrrole-2-S-carbonitrile (42) 
[0303] LC-MS(ES), III/Z1 281 (M+1). 
[0304] 1-[(3S)-Amino-4-(4-benZyloxy-phenyl)-butyryl] 
2,5-dihydro-1H-pyrrole-(2S)-carbonitrile (43) 
[0305] LC-MS(ES), III/Z1 361 (M+1). 
[0306] 1-(2-Pyrrolidin-2-yl-acetyl)-2,5-dihydro-1H-pyr 
role-2-S-carbonitrile (44) 

[0307] LC-MS(ES), III/Z1 206 (M+1). 
[0308] 1-[4-(2-Chloro-phenyl)-pyrrolidine-3-carbonyl]-2, 
5-dihydro-1H-pyrrole-2-S-carbonitrile (45) 

[0309] LC-MS(ES), III/Z1 302 (M+1). 
[0310] 1-(4-Phenyl-pyrrolidine-3-carbonyl)-2,5-dihydro 
1H-pyrrole-2-S-carbonitrile (46) 

[0311] LC-MS(ES), III/Z1 268 (M+1). 
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Example 2 

[0312] 1 -[2-(R,S) -(4-Cyanophenyl)thiaZolidine -4-(R) 
carbonyl]-2,5 -dihydro- 1H-pyrrole-2-(S)-carbonitrile (47) 

[0313] 4-CyanobenZaldehyde (500 mg, 3.8 mmol) Was 
dissolved in 5 ml of ethanol (96%) and L-(+)-cysteine 
hydrochloride (460 mg, 3.8 mmol) and natriumacetate tri 
hydrate (468 mg, 5.7 mmol) dissolved in 5 ml of Water Was 
added. The reaction mixture Was stirred for 16 hours at room 
temperature and the White crystals Were collected by ?ltra 
tion and Washed tWice With 15 ml of Water:ethanol (1:1), to 
afford 400 mg of 2-(RS)-(4-cyanophenyl)thiaZolidine-4-(R) 
carboxylic acid (48) in 44% yield. 1H-NMR (MEOH, 300 
MHZ) 6: 7.69 (m, 4H); 5.81 (s, 1/2H); 5.60 (s, 1/2H); 4.23 (dd, 
1/ZH), 4.02 (dd, 1/ZH), 3.52-3.17 (m, 2H). 

[0314] (265 mg, 1.13 mmol) of (48) Was dissolved in 10 
ml of tetrahydrofuran, 5 ml of Water, and (0.452 ml, 1.13 
mmol) of a 10% aqueous solution of sodium hydroxide. 
Di-tert.-butyl dicarbonate (321 mg, 1.47 mmol) Was added 
and the reaction mixture Was stirred for 5 days. Tetrahydro 
furan Was evaporated off and the remaining Was dissolved in 
50 ml of ethyl acetate and 50 ml of Water, and solid 
potassium hydrogen sulphate Was added until pH=2. The 
organic material Was extracted into 4><50 ml of ethyl acetate 
and the combined organic extracts Were Washed With 100 ml 
of Water, and 100 ml of brine, and dried over sodium 
sulphate. The solvent Was evaporated to afford 340 mg of 
2-(RS)-(4-cyanophenyl)thiaZolidine-4-(R)-carboxylic acid 
3-carboxylic acid tert-butyl ester (49) as beige crystals in 
90% yield. 1H-NMR (CDCl3, 300 MHZ) 6: 7.62 (m, 4H); 
6.21-5.41 (m, 1H); 5.02-4.78 (m, 1H); 3.47-3.21 (m, 2H); 
1.42 (s, 3H); 1.24 (s, 6H). LC-MS(ES), m/Z: 235.1 
(M-99(BOC) and 357.2 (M+23(Na)). 

[0315] (49) Was coupled to (S) 2,5-dihydro-1H-pyrrole-2 
carboxylic acid amide and dehydrated With phosphorus 
oxychloride and ?nally deprotected With tri?uoroacetic acid 
as described in example 1, and puri?ed by preparative HPLC 
to afford 52 mg of the title compound (47). 1H-NMR 
(MEOH, 300 MHZ) 6: 7.75-7.63 (m, 4H); 6.24 (m, 1 H); 
5.95 (m, 1H); 5.82 (s, 1/2H); 5.65 (s, 1/2H); 5.48 (m, 1 H); 4.69 
(m, 1 H); 4.49 (m, 1H); 4.27 (m, 1H); 3.48 (m, 1H); 3.22 (m, 
1H). LC-MS(ES), m/Z: 311.2 (M+1) 

[0316] The folloWing compounds Were prepared by the 
route outlined in example 2; hoWever, all compounds Were 
also puri?ed by preparative HPLC after the dehydration 
step. 

[0317] 1 -[2-(R,S) -(1 -(R,S)-Phenylethyl)thiaZolidine-4 
(R) -carbonyl] -2,5 -dihydro-1H-pyrrole-2-(S) -carbonitrile 
(5 0) 
[0318] (32 mg) 1H-NMR (MEOH, 300 MHZ) 6:) 6: 7.41 
7.15 (m, 5H); 6.80 (dd, 1/ZH), 6.45 (dd, 1/ZH), 6.20 (m, 1H); 
5.92 (m, 1H); 5.70 (d, 1/2H); 5.51 (d, 1/2H); 5.45 (m, 1H); 
4.68-4.29 (m, 2H); 4.12-3.88 (m, 1H); 3.81-2.82 (m, 3H); 
1.40 (m, 3H). LC-MS(ES), III/Z2 314.2 (M+1). 

[0319] 1 -(2-(R,S) -PhenylthiaZolidine -4-(R) -carbonyl)-2, 
5 -dihydro-1H-pyrrole-2-(S) -carbonitrile (5 1) 

[0320] (40 mg) 1H-NMR (MEOH, 300 MHZ) 6:) 6: 7.40 
(m, 5H); 6.73 (m, 1/2H); 6.48 (m, 1/2H); 6.25 (m, 1H); 5.98 
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(m, 1H); 5.52 (m, 1H); 5.11 (m, 1H); 4.72-3.91 (m, 3H); 
3.69-2.91 (m, 2H). LC-MS(ES), III/Z2 286.2 (M+1). 

[0321] 1 -(ThiaZolidine -4-(R) -carbonyl)-2,5 -dihydro- 1H 
pyrrole-2-(S) -carbonitrile (5 2) 
[0322] (R)-(—)-ThiaZolidine-4-carboXylic acid Was used as 
the starting material instead of L-(+)-cysteine hydrochloride 
as in example 2. The title compound Was synthesised as 
outlined in example 2, starting at the BOC-protection step, 
to afford 46 mg of (X+7). LC-MS(ES), m/Z: 210 (M+1). 

What is claimed is: 
1. A compound of formula I 

Formula I 

Wherein 

at least one of the bonds in the ?ve-membered ring is a 
double bond; 

B is any alpha or beta amino acid connected to the ring 
With an amide or peptide bond; 

or a salt thereof With a pharmaceutically acceptable acid 
or base. 

2. A compound of formula II 

Formula II 

Wherein 

at least one of the bonds in the ?ve-membered ring is a 
double bond; 

R2 is H; Cpl-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O-cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently; or heteroaryl optionally 
substituted With one or more R5 independently; 

R3 is H; C1-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
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cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently and/or fused to a C3-C1O 
cycloalkane; or heteroaryl optionally substituted With 
one or more R5 independently and/or fused to a C3-C1O 
cycloalkane; 

R2 may be connected to R3 by a saturated or unsaturated 
bridge containing 1-3 carbon atoms, nitrogen atoms, 
oXygen atoms or sulphur atoms independently, or a 
valence bond, thus forming a ring, said ring may be 
fused to an aryl or heteroaryl, optionally substituted by 
one or more R5 independently; 

R4 is cycloalkyl, aryl optionally substituted With one or 
more R5 independently; heteroaryl optionally substi 
tuted With one or more R5 independently; amino 
optionally substituted With one or more R6 indepen 
dently; —SO—R6; —SO2—R6; —CO—R6; 
—COO—R6, —CONH—R6; —CON(R6)2; —O—R6; 
—S—R6; carboXy; acetamido; cyano; nitro; halogen; 
hydroXy; tri?uoromethyl; tri?uoromethoXy; sulfamoyl; 
carbamoyl; hydroXymethyl; 

R5 is halogen, C1-C1O alkyl, C1-C1O alkoXy, C1-C1O alky 
lamino, C1-C1O dialkylamino, benZyl, benZyloXy, 
hydroXymethyl, nitro, tri?uoromethyl, tri?uo 
romethoXy, tri?uoromethylthio, N-hydroXyimino, 
cyano; carboXy; acetamido; hydroXy; sulfamoyl, car 
bamoyl; 

R6 is Cpl-C1O alkyl, C2-C1O alkenyl, C2-C1O-alkynyl, 
C3-C1O-cycloalkyl, CS-C1O cycloalkenyl Where any one 
of said alkyl, alkenyl, alkynyl, cycloalkyl, or cykloalk 
enyl may optionally be substituted With aryl optionally 
substituted With one or more R5 independently or 
heteroaryl optionally substituted With one or more R5 
independently; benZyl, phenethyl; aryl optionally sub 
stituted With one or more R5 independently; or het 
eroaryl optionally substituted With one or more R5 
independently 

With the proviso that R2 and R3 cannot both be H; 

or a salt thereof With a pharmaceutically acceptable acid 
or base. 

3. A compound of formula III 

Formula III 

Wherein 

R2 is H; C1-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O-cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
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or more R5 independently; or heteroaryl optionally sub 
stituted With one or more R5 independently; 

R3 is H; C1-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently and/or fused to a C3-C1O 
cycloalkane; or heteroaryl optionally substituted With 
one or more R5 independently and/or fused to a C3-C1O 
cycloalkane; 

R2 may be connected to R3 by a saturated or unsaturated 
bridge containing 1-3 carbon atoms, nitrogen atoms, 
oxygen atoms or sulphur atoms independently, or a 
valence bond, thus forming a ring, said ring may be 
fused to an aryl or heteroaryl, optionally substituted by 
one or more R5 independently; 

R4 is cycloalkyl, aryl optionally substituted With one or 
more R5 independently; heteroaryl optionally substi 
tuted With one or more R5 independently; amino 
optionally substituted With one or more R6 indepen 

dently; —SO—R6; —SO2—R6; —CO—R6; 
—COO—R6, —CONH—R6; —CON(R6)2; —O—R6; 
—S—R6; carboXy; acetamido; cyano; nitro; halogen; 
hydroXy; tri?uoromethyl; tri?uoromethoXy; sulfamoyl; 
carbamoyl; hydroXymethyl; 

R5 is halogen, C1-C1O alkyl, C1-C1O alkoXy, C1-C1O alky 
lamino, Cpl-C1O dialkylamino, benZyl, benZyloXy, 
hydroXymethyl, nitro, tri?uoromethyl, tri?uo 
romethoXy, tri?uoromethylthio, N-hydroXyimino, 
cyano; carboXy; acetamido; hydroXy; sulfamoyl, car 
bamoyl; 

R6 is Cpl-C1O alkyl, C2-C1O alkenyl, C2-C1O-alkynyl, 
C3-C1O-cycloalkyl, CS-C1O cycloalkenyl Where any one 
of said alkyl, alkenyl, alkynyl, cycloalkyl, or cykloalk 
enyl may optionally be substituted With aryl optionally 
substituted With one or more R5 independently or 
heteroaryl optionally substituted With one or more R5 
independently; benZyl, phenethyl; aryl optionally sub 
stituted With one or more R5 independently; or het 
eroaryl optionally substituted With one or more R5 
independently 

With the proviso that R2 and R3 cannot both be H; 

or a salt thereof With a pharmaceutically acceptable acid 
or base. 

4. A compound of formula IV 

Formula IV 
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Wherein 

at least one of the bonds in the ?ve-membered ring is a 
double bond; 

R2 is H; Cpl-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O-cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently; or heteroaryl optionally 
substituted With one or more R5 independently; 

R3 is H; C1-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently and/or fused to a C3-C1O 
cycloalkane; or heteroaryl optionally substituted With 
one or more R5 independently and/or fused to a C3-C1O 
cycloalkane; 

R2 may be connected to R3 or R7 by a saturated or 
unsaturated bridge containing 1-3 carbon atoms, nitro 
gen atoms, oXygen atoms or sulphur atoms indepen 
dently, or a valence bond, thus forming a ring, said ring 
may be fused to an aryl or heteroaryl, optionally 
substituted by one or more R5 independently; 

R4 is cycloalkyl, aryl optionally substituted With one or 
more R5 independently; heteroaryl optionally substi 
tuted With one or more R5 independently; amino 
optionally substituted With one or more R6 indepen 
dently; —SO—R6; —SO2—R6; —CO—R6; 
—COO—R6, —CONH—R6; —CON(R6)2; —O—R6; 
—S—R6; carboXy; acetamido; cyano; nitro; halogen; 
hydroXy; tri?uoromethyl; tri?uoromethoXy; sulfamoyl; 
carbamoyl; hydroXymethyl; 

R5 is halogen, C1-C1O alkyl, C1-C1O alkoXy, C1-C1O alky 
lamino, Cpl-C1O dialkylamino, benZyl, benZyloXy, 
hydroXymethyl, nitro, tri?uoromethyl, tri?uo 
romethoXy, tri?uoromethylthio, N-hydroXyimino, 
cyano; carboXy; acetamido; hydroXy; sulfamoyl, car 
bamoyl; 

R6 is C1-C1O alkyl, C2-C1O alkenyl, C2-C1O-alkynyl, 
C3-C1O-cycloalkyl, CS-C1O cycloalkenyl Where any one 
of said alkyl, alkenyl, alkynyl, cycloalkyl, or cykloalk 
enyl may optionally be substituted With aryl optionally 
substituted With one or more R5 independently or 
heteroaryl optionally substituted With one or more R5 
independently; benZyl, phenethyl; aryl optionally sub 
stituted With one or more R5 independently; or het 
eroaryl optionally substituted With one or more R5 
independently; 

R7 is H; C1-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O-cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
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cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently; heteroaryl optionally sub 
stituted With one or more R5 independently, halogen, 
C1-C1O alkoXy, C1-C1O alkylthio, C1-C1O alkylarnino, 
C1-C1O dialkylarnino, hydroXyrnethyl, nitro, tri?uororn 
ethyl, tri?uorornethoXy, tri?uorornethylthio, N-hy 
droXyirnino, cyano; carboXy; acetarnido; hydroXy; sul 
farnoyl, carbarnoyl; 

With the proviso that the groups R2, R3, and R7 cannot all 
be H. 

or a salt thereof With a pharrnaceutically acceptable acid 
or base. 

5. A compound of formula V 

Formula V 

Wherein 

R2 is H; C1-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O-cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently; or heteroaryl optionally 
substituted With one or more R5 independently; 

R3 is H; Cpl-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently and/or fused to a C3-C1O 
cycloalkane; or heteroaryl optionally substituted With 
one or more R5 independently and/or fused to a C3-C1O 
cycloalkane; 

R2 may be connected to R3 or R7 by a saturated or 
unsaturated bridge containing 1-3 carbon atoms, nitro 
gen atorns, oxygen atoms or sulphur atorns indepen 
dently, or a valence bond, thus forming a ring, said ring 
may be fused to an aryl or heteroaryl, optionally 
substituted by one or more R5 independently; 

R4 is cycloalkyl, aryl optionally substituted With one or 
more R5 independently; heteroaryl optionally substi 
tuted With one or more R5 independently; arnino 
optionally substituted With one or more R6 indepen 

dently; —SO—R6; —SO2—R6; —CO—R6; 
—COO—R6, —CONH—R6; —CON(R6)2; —O—R6; 
—S—R6; carboXy; acetarnido; cyano; nitro; halogen; 
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hydroXy; tri?uorornethyl; tri?uorornethoXy; sulfarnoyl; 
carbarnoyl; hydroXyrnethyl; 

R5 is halogen, C1-C1O alkyl, C1-C1O alkoXy, C1-C1O alky 
larnino, C1-C1O dialkylarnino, benZyl, benZyloXy, 
hydroXyrnethyl, nitro, tri?uorornethyl, tri?uo 
rornethoXy, tri?uorornethylthio, N-hydroXyirnino, 
cyano; carboXy; acetarnido; hydroXy; sulfarnoyl, car 
barnoyl; 

R6 is C1-C1O alkyl, C2-C1O alkenyl, C2-C1O-alkynyl, 
C3-C1O-cycloalkyl, CS-C1O cycloalkenyl Where any one 
of said alkyl, alkenyl, alkynyl, cycloalkyl, or cykloalk 
enyl may optionally be substituted With aryl optionally 
substituted With one or more R5 independently or 
heteroaryl optionally substituted With one or more R5 
independently; benZyl, phenethyl; aryl optionally sub 
stituted With one or more R5 independently; or het 
eroaryl optionally substituted With one or more R5 
independently; 

R7 is H; Cpl-C1O alkyl optionally substituted With one or 
more R4 independently; C2-C1O alkenyl optionally sub 
stituted With one or more R4 independently; C2-C1‘) 
alkynyl optionally substituted With one or more R4 
independently; C3-C1O-cycloalkyl optionally substi 
tuted With one or more R4 independently; CS-C1O 
cycloalkenyl optionally substituted With one or more 
R independently; aryl optionally substituted With one 
or more R5 independently; heteroaryl optionally sub 
stituted With one or more R5 independently, halogen, 
C1-C1O alkoXy, C1-C1O alkylthio, C1-C1O alkylarnino, 
C1-C1O dialkylarnino, hydroXyrnethyl, nitro, tri?uororn 
ethyl, tri?uorornethoXy, tri?uorornethylthio, N-hy 
droXyirnino, cyano; carboXy; acetarnido; hydroXy; sul 
farnoyl, carbarnoyl; 

With the proviso that the groups R2, R3, and R7 cannot all 
be H; 

or a salt thereof With a pharrnaceutically acceptable acid 
or base. 

6. A compound of claim 2, Wherein 

R2 is H; C1-C1O alkyl optionally substituted With R4; 
CZ-C1O alkenyl optionally substituted With R4; C2-C1‘) 
alkynyl optionally substituted With R4; aryl optionally 
substituted With one or more R5 independently; or 
heteroaryl optionally substituted With one or more R5 
independently; or 

R2 is connected to R3 or R7 by a saturated or unsaturated 
bridge containing 1-3 carbon atoms, nitrogen atoms, 
oxygen atoms, or sulphur atorns independently, or a 
valence bond, thus forming a ring, said ring may be 
fused to an aryl or heteroaryl, optionally substituted by 
one or more R5 independently; 

7. A compound of claim 6, Wherein R2 is H or C1-C1O 
alkyl optionally substituted With R4. 

8. A compound of claim 7, Wherein R2 is H. 
9. A compound of claim 2, Wherein R3 is H; C1-C1O alkyl 

optionally substituted With R4; C2-C1O alkenyl optionally 
substituted With R4; C2-C10-alkynyl optionally substituted 
With R4; C3-C1O cycloalkyl optionally substituted With R4; 
aryl optionally substituted With one or more R5 indepen 
dently and/or fused to a C3-C1O cycloalkane; or heteroaryl 
optionally substituted With one or more R5 independently 
and/or fused to a C3-C1O cycloalkane; 
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10. Acompound of claim 9, wherein R3 is H; C1-C1O alkyl 
optionally substituted With R4; or aryl optionally substituted 
With one or more R5 independently and/or fused to a C3-C1O 
cycloalkane. 

11. A compound of claim 10, Wherein R3 is C1-C1O alkyl 
optionally substituted With R4. 

12. Acompound of claim 2, Wherein R4 is cycloalkyl; aryl 
optionally substituted With one or more R5 independently; 
heteroaryl optionally substituted With one or more R5 inde 
pendently; —SO—R6; —SO2—R6; —CO—R6; —COO— 
R6; —O—R6; or —S—R6. 

13. Acompound of claim 12, Wherein R4 is aryl optionally 
substituted With one or more R5 independently; heteroaryl 
optionally substituted With one or more R5 independently; 
—CO—R6; —COO—R6; —O—R6; or —S—R6. 

14. Acompound of claim 13, Wherein R4 is aryl optionally 
substituted With one or more R5 independently. 

15. Acompound of claim 13, Wherein R4 is —COO—R6, 
—O—R6, or —S—R6. 

16. A compound of claim 2, Wherein R5 is halogen, 
C1-C1O alkyl, C1-C1O alkoXy, C1-C1O alkylamino, C1-C1O 
dialkylamino, benZyl, or benZyloXy. 
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17. A compound of claim 16, Wherein R5 is halogen, 
C1-C1O alkyl, or Cpl-C1O alkoXy. 

18. A compound of claim 2, Wherein R6 is Cpl-C1O alkyl, 
C2-C1O alkenyl optionally substituted With R4; C2-C1O-alky 
nyl optionally substituted With R4; benZyl, aryl optionally 
substituted With one or more R5 independently, or heteroaryl 
optionally substituted With one or more R5 independently. 

19. Acompound of claim 18, Wherein R6 is C1-C1O alkyl, 
benZyl, or aryl optionally substituted With one or more R5 
independently. 

20. A pharmaceutical composition comprising, as an 
active ingredient, at least one compound of claim 1 or a 
pharmaceutically acceptable salt or prodrug or hydrate 
thereof together With a pharmaceutically acceptable carrier 
or diluent. 

22. A method of treating type II diabetes in a human, 
Which method comprises administering to the human an 
effective amount of a compound of claim 1. 


