
US 20030171358A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2003/0171358 A1 

J eppesen et al. (43) Pub. Date: Sep. 11, 2003 

(54) NEW COMPOUNDS, THEIR PREPARATION 
AND USE 

(76) Inventors: Lone Jeppesen, Virum (DK); Per 
Sauerberg, Farum (DK); Anthony 
Murray, Hellerup (DK); Paul Stanley 
Bury, Kobenhavn NV (DK) 

Correspondence Address: 
Reza Green, Esq. 
Novo Nordisk Pharmaceuticals, Inc. 
100 College Road West 
Princeton, NJ 08540 (US) 

(21) Appl. No.: 10/351,877 

(22) Filed: Jan. 27, 2003 

Related US. Application Data 

(62) Division of application No. 09/551,497, ?led on Apr. 
18, 2000, noW abandoned. 

(60) Provisional application No. 60/133,100, ?led on May 
7, 1999. 

(30) Foreign Application Priority Data 

Apr. 20, 1999 (DK) .............................. .. PA 1999 00535 

Publication Classi?cation 

(51) Int. C1.7 ................... ..A61K 31/55; A61K 31/4745; 
A61K 31/553; C07D 491/02 

(52) us. Cl. ....................... .. 514/217; 514/291; 540/547; 
540/588; 546/83 

(57) ABSTRACT 
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The compounds are useful in the treatment and/or preven 
tion of conditions mediated by nuclear receptors, in particu 
lar the PeroXisome Proliferator-Activated Receptors 
(PPAR). 
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NEW COMPOUNDS, THEIR PREPARATION AND 
USE 

FIELD OF INVENTION 

[0001] The present invention relates to novel compounds, 
pharmaceutical compositions containing them, methods for 
preparing the compounds and their use as medicaments. 
More speci?cally, compounds of the invention can be uti 
lised in the treatment and/or prevention of conditions medi 
ated by nuclear receptors, in particular the Peroxisome 
Proliferator-Activated Receptors (PPAR). 

BACKGROUND OF THE INVENTION 

[0002] Coronary artery disease (CAD) is the major cause 
of death in Type 2 diabetic and metabolic syndrome patients 
(i.e. patients that fall Within the ‘deadly quartet’ category of 
impaired glucose tolerance, insulin resistance, hypertriglyc 
eridaemia and/or obesity). 

[0003] The hypolipidaemic ?brates and antidiabetic thia 
Zolidinediones separately display moderately effective trig 
lyceride-loWering activities although they are neither potent 
nor ef?cacious enough to be a single therapy of choice for 
the dyslipidaemia often observed in Type 2 diabetic or 
metabolic syndrome patients. The thiaZolidinediones also 
potently loWer circulating glucose levels of Type 2 diabetic 
animal models and humans. HoWever, the ?brate class of 
compounds are Without bene?cial effects on glycaemia. 
Studies on the molecular actions of these compounds indi 
cate that thiaZolidinediones and ?brates exert their action by 
activating distinct transcription factors of the peroxisome 
proliferator activated receptor (PPAR) family, resulting in 
increased and decreased expression of speci?c enZymes and 
apolipoproteins respectively, both key-players in regulation 
of plasma triglyceride content. Fibrates, on the one hand, are 
PPARO. activators, acting primarily in the liver. ThiaZo 
lidinediones, on the other hand, are high af?nity ligands for 
PPARY acting primarily on adipose tissue. 

[0004] Adipose tissue plays a central role in lipid homeo 
stasis and the maintenance of energy balance in vertebrates. 
Adipocytes store energy in the form of triglycerides during 
periods of nutritional affluence and release it in the form of 
free fatty acids at times of nutritional deprivation. The 
development of White adipose tissue is the result of a 
continuous differentiation process throughout life. Much 
evidence points to the central role of PPARY activation in 
initiating and regulating this cell differentiation. Several 
highly specialised proteins are induced during adipocyte 
differentiation, most of them being involved in lipid storage 
and metabolism. The exact link from activation of PPARY to 
changes in glucose metabolism, most notably a decrease in 
insulin resistance in muscle, has not yet been clari?ed. A 
possible link is via free fatty acids such that activation of 
PPARY induces Lipoprotein Lipase (LPL), Fatty Acid Trans 
port Protein (FATP) and Acyl-CoA Synthetase (ACS) in 
adipose tissue but not in muscle tissue. This, in turn, reduces 
the concentration of free fatty acids in plasma dramatically, 
and due to substrate competition at the cellular level, skeletal 
muscle and other tissues With high metabolic rates eventu 
ally sWitch from fatty acid oxidation to glucose oxidation 
With decreased insulin resistance as a consequence. 

[0005] PPARO. is involved in stimulating [3-oxidation of 
fatty acids. In rodents, a PPARot-mediated change in the 
expression of genes involved in fatty acid metabolism lies at 
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the basis of the phenomenon of peroxisome proliferation, a 
pleiotropic cellular response, mainly limited to liver and 
kidney and Which can lead to hepatocarcinogenesis in 
rodents. The phenomenon of peroxisome proliferation is not 
seen in man. In addition to its role in peroxisome prolifera 
tion in rodents, PPARO. is also involved in the control of 
HDL cholesterol levels in rodents and humans. This effect is, 
at least partially, based on a PPARot-mediated transcriptional 
regulation of the major HDL apolipoproteins, apo A-I and 
apo A-II. The hypotriglyceridemic action of ?brates and 
fatty acids also involves PPARO. and can be summarised as 
folloWs: (I) an increased lipolysis and clearance of remnant 
particles, due to changes in lipoprotein lipase and apo C-III 
levels, (II) a stimulation of cellular fatty acid uptake and 
their subsequent conversion to acyl-CoA derivatives by the 
induction of fatty acid binding protein and acyl-CoA syn 
thase, (III) an induction of fatty acid [3-oxidation pathWays, 
(IV) a reduction in fatty acid and triglyceride synthesis, and 
?nally (V) a decrease in VLDL production. Hence, both 
enhanced catabolism of triglyceride-rich particles as Well as 
reduced secretion of VLDL particles constitutes mecha 
nisms that contribute to the hypolipidemic effect of ?brates. 

[0006] A number of compounds have been reported to be 
useful in the treatment of hyperglycemia, hyperlipidemia 
and hypercholesterolemia (US. Pat. No. 5,306,726, PCT 
Publications nos. WO 91/19702, WO 95/03038, WO 
96/04260, WO 94/13650, WO 94/01420, WO 97/36579, 
WO 97/25042, WO 95/17394,WO 99/08501, WO 99/19313 
and WO 99/16758). 

SUMMARY OF THE INVENTION 

[0007] Glucose loWering as a single approach does not 
overcome the macrovascular complications associated With 
Type 2 diabetes and metabolic syndrome. Novel treatments 
of Type 2 diabetes and metabolic syndrome must therefore 
aim at loWering both the overt hypertriglyceridaemia asso 
ciated With these syndromes as Well as alleviation of hyper 
glycaemia. The clinical activity of ?brates and thiaZo 
lidinediones indicates that research for compounds 
displaying combined PPARO. and PPARY activation should 
lead to the discovery of ef?cacious glucose and triglyceride 
loWering drugs that have great potential in the treatment of 
Type 2 diabetes and the metabolic syndrome (i.e. impaired 
glucose tolerance, insulin resistance, hypertriglyceridaemia 
and/or obesity). 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0008] Accordingly, the present invention relates to com 
pounds of the general formula (I): 

(I) 
x 

T: 0% 
(C'Hk) 

| R1 o 
(912)“ R3 

(O)m—Ar ZR4 
R2 

0 QR5 
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[0009] wherein ring A and ring B, fused to the ring 
containing X and T, independently of each other rep 
resents a 5-6 membered cyclic ring, optionally substi 
tuted With one or more halogen, perhalomethyl, 
hydroXy, nitro, cyano, formyl, or C1_12-alkyl, C4_12 
alkenynyl, C2_12-alkenyl, C2_12-alkynyl, C1_12-alkoXy, 
aryloXy, arylalkyl, arylalkoXy, heteroarylalkyl, het 
eroaryloXy, heteroarylalkoXy, acyl, acyloXy, 
hydroXyC1_12-alkyl, amino, acylamino, C1_12-alkyl 
amino, arylamino, arylalkylamino, amino-C1_12-alkyl, 
C1_12-alkoXycarbonyl, aryloXycarbonyl, arylalkoXycar 
bonyl, C1_12-alkoXyC1_12-alkyl, aryloXyC1_12-alkyl, 
arylalkoXyC1_12-alkyl, C1_12-alkylthio, thioC1_12-alkyl, 
C1_lz-alkoxycarbonylamino, aryloXycarbonylamino, 
arylalkoXycarbonylamino, bicycloalkyl, (C3_6-cy 
cloalkyl)C1_6-alkyl, C1_6-dialkylamino, C1_6-alkylsul 
fonyl, C1_?-monoalkylaminosulfonyl, C1_6-dialkylami 
nosulfonyl, arylthio, arylsulfonyl, C1_6 
monoall6<ylaminocarbonyl, C1_6-dialkylaminocarbonyl, 
—COR or —SO2R7, Wherein R6 and R7 independently 
of each other are selected from hydroXy, halogen, 
perhalomethyl, C1_6-alkoXy or amino optionally sub 
stituted With one or more C16-alkyl or perhalomethyl; 
or aryl, Wherein the aryl optionally can be substituted 
With one or more halogen, perhalomethyl, hydroXy, 
nitro or cyano; or heteroaryl, Wherein the heteroaryl 
optionally can be substituted With halogen, amino 
hydroXy, C1_6-alkyl or C1_6-alkoXy; or heterocyclyl, 
Wherein the heterocyclyl optionally can be substituted 
With halogen, amino, hydroXy, C1_6-alkyl or C1_6 

(SO)—, —<SO>—, —<SOZ)—, —CHHSOZ)—, 
—CH2—O—CH2—, Wherein R8 is hydrogen, halogen, 
hydroXy, nitro, cyano, formyl, C1_12-alkyl, C1_12 
alkoXy, aryl, aryloXy, arylalkyl, arylalkoXy, heterocy 
clyl, heteroaryl, heteroarylalkyl, heteroaryloXy, het 
eroarylalkoXy, acyl, acyloXy, hydroXyalkyl, amino, 
acylamino, C1_12-alkyl-amino, arylamino, arylalky 
lamino, aminoC1_12-alkyl, C1_12-alkoXycarbonyl, ary 
loXycarbonyl, arylalkoXycarbonyl, C1_12-alkoXyC1_12 
alkyl, aryloXyC1_12-alkyl, arylalkoXyC1_12-alkyl, C1_12 
alkylthio, thioC1_12-alkyl, C1_lz-alkoxycarbonylamino, 
aryloxygzarbonylamino, arylalkoXycarbonylamino, 
—COR or —SO2R10, Wherein R9 and R10 indepen 
dently of each other are selected from hydroXy, halo 
gen, C1_6-alkoXy, amino optionally substituted With one 
or more C1_6-alkyl, perhalomethyl or aryl; 

[0011] T is N or CR14, Wherein R14 is hydrogen, C1_12 
alkoXy, C1_12-alkyl, C4_12-alkenynyl, C2_12-alkenyl, 
C2_12-alkynyl, aryl or arylalkyl; 

[0012] Y is C, O, S, CO, SO, SO2 or NRll, Wherein R11 
is hydrogen, C1_6-alkyl; 

[0013] k is 1 or 2; 

[0014] 
[0015] Ar represents arylene, heteroarylene, or a diva 

lent heterocyclic group each of Which can optionally be 

represents a single or a double bond; 
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substituted With one or more halogen, C1_6-alkyl, 
amino, hydroXy, C1_6-alkoXy or aryl; 

[0016] R1 represents hydrogen, hydroXy, halogen, 
C1_12-alkoXy, C1_12-alkyl, C4_12-alkenynyl, C2_12-alk 
enyl, C2_12-alkynyl or arylalkyl; optionally substituted 
With one or more halogen, perhalomethyl, hydroXy, 
nitro or cyano; 

[0017] R2 represents hydrogen, hydroXy, halogen, 
C1_12-alkoXy, C1_12-alkyl, C4_12-alkenynyl, C2_12-alk 
enyl, C2_12-alkynyl or arylalkyl; optionally substituted 
With one or more halogen, perhalomethyl, hydroXy, 
nitro or cyano; or R2 forms a bond together With R3; 

[0018] R3 represents hydrogen, hydroXy, halogen, 
C1_12-alkoXy, C1_12-alkyl, C4_12-alkenynyl, C2_12-alk 
enyl, C2_12-alkynyl, acyl or arylalkyl; optionally sub 
stituted With one or more halogen, perhalomethyl, 
hydroXy, nitro or cyano; or R3 forms a bond together 
With R2; 

[0019] R4 represents hydrogen, C1_12-alkyl, C4_12-alk 
enynyl, C2_12-alkenyl, C2_12-alkynyl, aryl, arylalkyl, 
heterocyclyl, heteroaryl or heteroarylalkyl groups; 
optionally substituted With one or more halogen, per 
halomethyl, hydroXy, nitro or cyano; 

[0020] R5 represents hydrogen, C1_12-alkyl, C4_12-alk 
enynyl, C2_12-alkenyl, C2_12-alkynyl, aryl, arylalkyl, 
heterocyclyl, heteroaryl or heteroarylalkyl groups; 
optionally substituted With one or more halogen, per 
halomethyl, hydroXy, nitro or cyano; 

[0021] Z represents oXygen or NR12, Wherein R12 rep 
resents hydrogen C1_12-alkyl, aryl, hydroXyC1_12-alkyl 
or arylalkyl groups or When Z is NR12, R4 and R12 may 
form a 5 or 6 membered nitrogen containing ring, 
optionally substituted With one or more C1_6-alkyl; 

[0022] Q represents oXygen or NR13, Wherein R13 rep 
resents hydrogen C1_12-alkyl, aryl, hydroXyC1_12-alkyl 
or arylalkyl groups or When Q is NR13, R5 and R13 may 
form a 5 or 6 membered nitrogen containing ring, 
optionally substituted With one or more C1_6-alkyl; 

[0023] n is an integer ranging from 0 to 3; 

[0024] m is an integer ranging from 0 to 1; 

[0025] p is an integer ranging from 0 to 1; 

[0026] or a salt thereof With a pharmaceutically accept 
able acid or base, or any optical isomer or mixture of 
optical isomers, including a racemic mixture, or any 
tautomeric forms. 

[0027] In one embodiment, the present invention is con 
cerned With compounds of formula I Wherein ring A and ring 
B, fused to the ring containing X and T independently of 
each other represents a 5-6 membered cyclic ring, optionally 
substituted With halogen, C1_6-alkyl or aryl, Wherein the aryl 
can be substituted With one or more halogen or C1_6-alkyl; 
or heterocyclyl, Wherein the heterocyclyl can be substituted 
With C1_6-alkyl. 

[0028] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein ring A and 
ring B, fused to the ring containing X and T independently 
of each other represents a 5-6 membered cyclic ring, option 
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ally substituted With heterocyclyl, wherein the heterocyclyl 
can be substituted With C1_6-alkyl. 

[0029] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein ring A and 
ring B, fused to the ring containing X and T independently 
of each other represents aryl or pyridyl, optionally substi 
tuted With oxadiaZolyl, Wherein the oxadiaZolyl can be 
substituted With C14-alkyl. 

[0030] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein X is a 

valence bond, —(CHR8)—, —(CHR8)—CH2—, 
—O—(CHR8)— or —S—(CHR8)—, Wherein R8 is hydro 
gen. 

[0031] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein X is a 

valence bond, —(CHR8)—CH2— or —S—(CHR8)—, 
Wherein R5 is hydrogen. 

[0032] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein T is N or 
CR14,Wherein R14 is hydrogen. 

[0033] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein Y is C, O 
or S. 

[0034] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein k is 2. 

[0035] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein rep 
resents a single bond. 

[0036] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein Ar repre 
sents arylene. 

[0037] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein R1, R2 and 
R3 represents hydrogen. 

[0038] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein R4 and R5 
represents hydrogen or methyl. 

[0039] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein Z and Q 
represents O. 

[0040] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein n is 1. 

[0041] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein m is 1. 

[0042] In another embodiment, the present invention is 
concerned With compounds of formula I Wherein p is 0. 

[0043] 
tion are: 

In speci?c embodiments, compounds of the inven 

[0044] 2-[4-(2-[3-Carbolin-9-yl-ethoxy)-benZyl]-mal 
onic acid dimethyl ester, 

[0045] 2-[4-(2-[3-Carbolin-9-yl-ethoxy)-benZyl]-mal 
onic acid, 

[0046] 2-{4-[2-(10,11-Dihydro-dibenZo[b,f]aZepin-5 
yl)-ethoxy]-benZyl}-malonic acid dimethyl ester, 
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[0047] 2-(4-{2-[3-(3-Isopropyl-[1,2,4]oxadiaZol-5-yl) 
ot-carbolin-9-yl]-ethoxy}-benZyl)-malonic acid ester 
dimethyl; or a salt thereof With a pharmaceutically 
acceptable acid or base, or any optical isomer or 
mixture of optical isomers, including a racemic mix 
ture, or any tautomeric forms. 

[0048] In the above structural formulas and throughout the 
present speci?cation, the folloWing terms have the indicated 
meaning: 

[0049] The term “C1_n,-alkyl” Wherein n‘ can be from 2 
through 12, as used herein, represents a branched or straight 
or cyclic alkyl group having from one to the speci?ed 
number of carbon atoms. Examples of such groups include, 
but are not limited to methyl, ethyl, n-propyl, iso-propyl, 
butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, hexyl and the 
like and cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl and cyclooctyl and the like. 

[0050] The terms “C2_n,-alkenyl” Wherein n‘ can be from 3 
through 15, as used herein, represents an ole?nically unsat 
urated branched or straight group having from 2 to the 
speci?ed number of carbon atoms and at least one double 
bond. Examples of such groups include, but are not limited 
to, vinyl, 1-propenyl, 2-propenyl, allyl, iso-proppenyl, 1,3 
butadienyl, l-butenyl, hexenyl, pentenyl and the like. 

[0051] The terms “C2_n,-alkynyl” Wherein n‘ can be from 
3 through 15, as used herein, represent an unsaturated 
branched or straight group having from 2 to the speci?ed 
number of carbon atoms and at least one triple bond. 
Examples of such groups include, but are not limited to, 
l-propynyl, 2-propynyl, l-butynyl, 2-butynyl, l-pentynyl, 
2-pentynyl and the like. 

[0052] The terms “C4_n,-alkenynyl” Wherein n‘ can be 
from 5 through 15, as used herein, represent an unsaturated 
branched or straight hydrocarbon group having from 4 to the 
speci?ed number of carbon atoms and both at least one 
double bond and at least one triple bond. Examples of such 
groups include, but are not limited to, 1-penten-4-yne, 
3-penten-1-yne, 1,3-hexadiene-5-yne and the like. 

[0053] The term “C1_12-alkoxy” as used herein, alone or in 
combination is intended to include those C1_12-alkyl groups 
of the designated length in either a linear or branched or 
cyclic con?guration linked thorugh an ether oxygen having 
its free valence bond from the ether oxygen. Examples of 
linear alkoxy groups are methoxy, ethoxy, propoxy, butoxy, 
pentoxy, hexoxy and the like. Examples of branched alkoxy 
are isoprpoxy, sec-butoxy, tert-butoxy, isopentoxy, isohex 
oxy and the like. Examples of cyclic alkoxy are cyclopro 
pyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and 
the like. 

[0054] The term “C1_12-alkylthio” as used herein, alone or 
in combination, refers to a straight or branched or cyclic 
monovalent substituent comprising a C1_12-alkyl group 
linked through a divalent sulfur atom having its free valence 
bond from the sulfur atom and having 1 to 12 carbon atoms 
e.g. methylthio, ethylthio, propylthio, butylthio, pentylthio 
and the like. Examples of cyclic alkylthio are cyclopropy 
lthio, cyclobutylthio, cyclopentylthio, cyclohexylthio and 
the like. 

[0055] The term “C1_12-alkylamino” as used herein, alone 
or in combination, refers to a straight or branched or cyclic 
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rnonovalent substituent comprising a C1_12-alkyl group 
linked through arnino having a free valence bond from the 
nitrogen atom e.g. rnethylarnino, ethylarnino, propylarnino, 
butylarnino, pentylarnino and the like. Examples of cyclic 
alkylarnino are cyclopropylarnino, cyclobutylarnino, cyclo 
pentylarnino, cycloheXylarnino and the like. 

[0056] The term “hydroXyC1_12-alkyl” as used herein, 
alone or in combination, refers to a C1_12-alkyl as de?ned 
herein Whereto is attached a hydroXy group, eg hydroXy 
ethyl, l-hydroxypropyl, 2-hydroXypropyl and the like. 

[0057] The term “arylarnino” as used herein, alone or in 
combination, refers to an aryl as de?ned herein linked 
through arnino having a free valence bond from the nitrogen 
atom e.g. phenylarnino, naphthylarnino and the like. 

[0058] The term “arylalkylarnino” as used herein, alone or 
in combination, refers to an arylalkyl as de?ned herein 
linked through arnino having a free valence bond from the 
nitrogen atom e.g. benZylarnino, phenethylarnino, 3-phenyl 
propylarnino, l-naphtylrnethylarnino, 2-(1-naphtyl)ethy 
larnino and the like. 

[0059] The term “arninoC1_12-alkyl” as used herein, alone 
or in combination, refers to a C1_12-alkyl as de?ned herein 
Whereto is attached an amino group, eg arninoethyl, l-arni 
nopropyl, 2-arninopropyl and the like. 

[0060] The term “aryloXycarbonyl” as used herein, alone 
or in combination, refers to an aryloXy as de?ned herein 
linked through a carbonyl having a free valence bond from 
the carbon atom, e.g. phenoXycarbonyl, l-naphthyloxycar 
bonyl or 2-naphthyloXycarbonyl and the like. 

[0061] The term “arylalkoXycarbonyl” as used herein, 
alone or in combination, refers to an arylalkoXy as de?ned 
herein linked through a carbonyl having a free valence bond 
from the carbon atom, e.g. benZyloXycarbonyl, phenethoXy 
carbonyl, 3-phenylpropoXycarbonyl, l-naphthylrnethoxy 
carbonyl, 2-(1-naphtyl)ethoXycarbonyl and the like. 

[0062] The term “C1_12-alkoXyC1_12-alkyl” as used herein, 
alone or in combination, refers to a C1_12-alkyl as de?ned 
herein Whereto is attached a C1_12-alkoXy as de?ned herein, 
e.g. rnethoXyrnethyl, ethoXyrnethyl, rnethoXyethyl, ethoXy 
ethyl and the like. 

[0063] The term “aryloXyC1_12-alkyl” as used herein, 
alone or in combination, refers to a C1_12-alkyl as de?ned 
herein Whereto is attached an aryloXy as de?ned herein, e.g. 
phenoXyrnethyl, phenoXydodecyl, l-naphthyloxyethyl, 
2-naphthyloXypropyl and the like. 

[0064] The term “arylalkoXyC1_12-alkyl” as used herein, 
alone or in combination, refers to a C1_12-alkyl as de?ned 
herein Whereto is attached an arylalkoXy as de?ned herein, 
e.g. benZyloXyrnethyl, phenethoXydodecyl, 3-phenylpro 
poXyethyl, l-naphthylrnethoxypropyl, 2-(1-naph 
tyl)ethoXyrnethyl and the like. 

[0065] The term “thioC1_12-alkyl” as used herein, alone or 
in combination, refers to a C1_12-alkyl as de?ned herein 
Whereto is attached a group of formula —SR‘" Wherein R‘" 
is hydrogen, C1_6-alkyl or aryl, e.g. thiornethyl, rnethylthi 
ornethyl, phenylthioethyl and the like. 

[0066] The term “C1_lz-alkoxycarbonylarnino” as used 
herein, alone or in combination, refers to a C1_12-alkoXy 
carbonyl as de?ned herein linked through arnino having a 
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free valence bond from the nitrogen atom e.g. rnethoXycar 
bonylarnino, carbethoXyarnino, propoXycarbonylarnino, iso 
propoXycarbonylarnino, n-butoXycarbonylarnino, tert-bu 
toXycarbonylarnino and the like. 

[0067] The term “aryloXycarbonylarnino” as used herein, 
alone or in combination, refers to an aryloXycarbonyl as 
de?ned herein linked through arnino having a free valence 
bond from the nitrogen atom e.g. phenoXycarbonylarnino, 
1-naphthyloXycarbonylarnino or 2-naphthyloXycarbony 
larnino and the like. 

[0068] The term “arylalkoXycarbonylarnino” as used 
herein, alone or in combination, refers to an arylalkoXycar 
bonyl as de?ned herein linked through arnino having a free 
valence bond from the nitrogen atom e.g. benZyloXycarbo 
nylarnino, phenethoXycarbonylarnino, 3-phenylpropoXycar 
bonylarnino, 1-naphthylrnethoXycarbonylarnino, 2-(1-naph 
tyl)ethoXycarbonylarnino and the like. 

[0069] The term “aryl” is intended to include aromatic 
rings, such as carboXylic aromatic rings selected from the 
group consisting of phenyl, naphthyl, (l-naphtyl or 2-naph 
tyl) and the like optionally substituted With halogen, arnino, 
hydroXy, C1_6-alkyl or C1_6-alkoXy and the like. 

[0070] The term “arylene” is intended to include divalent 
aromatic rings, such as carboXylic aromatic rings selected 
from the group consisting of phenylene, naphthylene and the 
like optionally substituted With halogen, arnino, hydroXy, 
C1_6-alkyl or C1_6-alkoXy and the like. 

[0071] The term “halogen” rneans ?uorine, chlorine, bro 
mine or iodine. 

[0072] The term “perhalornethyl” rneans tri?uorornethyl, 
trichlorornethyl, tribrornornethyl or triiodornethyl. 

[0073] The term “C1_6-dialkylarnino” as used herein refers 
to an amino group Wherein the tWo hydrogen atoms inde 
pendently are substituted With a straight or branched, satu 
rated hydrocarbon chain having the indicated nurnber of 
carbon atoms; such as dirnethylarnino, N-ethyl-N-rnethy 
larnino, diethylarnino, dipropylarnino, N-(n-butyl)-N-rne 
thylarnino, di(n-pentyl)arnino and the like. 

[0074] The term “acyl” as used herein refers to a rnonova 
lent substituent comprising a C1_6-alkyl group linked 
through a carbonyl group; such as eg acetyl, propionyl, 
butyryl, isobutyryl, pivaloyl, valeryl and the like. 

[0075] The term “acyloXy” as used herein refers to acyl as 
de?ned herein linked to an oxygen atom having its free 
valence bond from the oxygen atom e.g. acetyloXy, propio 
nyloXy, butyryloXy, isobutyryloXy, pivaloyloXy, valeryloXy 
and the like. 

[0076] The term “C1_12-alkoXycarbonyl” as used herein 
refers to a rnonovalent substituent comprising a C1_12 
alkoXy group linked through a carbonyl group; such as eg 
rnethoXycarbonyl, carbethoXy, propoXycarbonyl, isopro 
poXycarbonyl, n-butoXycarbonyl, sec-butoXycarbonyl, tert 
butoXycarbonyl, 3-rnethylbutoXycarbonyl, n-heXoXycarbo 
nyl and the like. 

[0077] The term “bicycloalkyl” as used herein refers to a 
rnonovalent substituent comprising a bicyclic structure 
made of 6-12 carbon atoms such as eg 2-norbornyl, 7-nor 
bornyl, 2-bicyclo[2.2.2]octyl and 9-bicyclo[3.3.1]nonanyl 
and the like. 
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[0078] The term “heteroaryl” as used herein, alone or in 
combination, refers to a monovalent substituent comprising 
a 5-6 membered monocyclic aromatic system or a 9-10 
membered bicyclic aromatic system containing one or more 
heteroatoms selected from nitrogen, oxygen and sulfur, e.g. 
furan, thiophene, pyrrole, imidaZole, pyraZole, triaZole, pyri 
dine, pyraZine, pyrimidine, pyridaZine, isothiaZole, isox 
aZole, oxaZole, oxadiaZole, thiadiaZole, quinoline, isoquino 
line, quinaZoline, quinoxaline, indole, benZimidaZole, 
benZofuran, pteridine and purine and the like. 

[0079] The term “heteroarylene” as used herein, alone or 
in combination, refers to a divalent group comprising a 5-6 
membered monocyclic aromatic system or a 9-10 membered 
bicyclic aromatic system containing one or more heteroat 
oms selected from nitrogen, oxygen and sulfur, e.g. furan, 
thiophene, pyrrole, imidaZole, pyraZole, triaZole, pyridine, 
pyraZine, pyrimidine, pyridaZine, isothiaZole, isoxaZole, 
oxaZole, oxadiaZole, thiadiaZole, quinoline, isoquinoline, 
quinaZoline, quinoxaline, indole, benZimidaZole, benZofu 
ran, pteridine and purine and the like. 

[0080] The term “heteroaryloxy” as used herein, alone or 
in combination, refers to a heteroaryl as de?ned herein 
linked to an oxygen atom having its free valence bond from 
the oxygen atom e.g. pyrrole, imidaZole, pyraZole, triaZole, 
pyridine, pyraZine, pyrimidine, pyridaZine, isothiaZole, isox 
aZole, oxaZole, oxadiaZole, thiadiaZole, quinoline, isoquino 
line, quinaZoline, quinoxaline, indole, benZimidaZole, ben 
Zofuran, pteridine and purine linked to oxygen, and the like. 

[0081] The term “arylalkyl” as used herein refers to a 
straight or branched saturated carbon chain containing from 
1 to 6 carbons substituted With an aromatic carbohydride; 
such as benZyl, phenethyl, 3-phenylpropyl, 1-naphtylm 
ethyl, 2-(1-naphtyl)ethyl and the like. 

[0082] The term “aryloxy” as used herein refers to phe 
noxy, 1-naphthyloxy, 2-naphthyloxy and the like. 

[0083] The term “arylalkoxy” as used herein refers to a 
C1_6-alkoxy group substituted With an aromatic carbohy 
dride, such as benZyloxy, phenethoxy, 3-phenylpropoxy, 
1-naphthylmethoxy, 2-(1-naphtyl)ethoxy and the like. 

[0084] The term “heteroarylalkyl” as used herein refers to 
a straight or branched saturated carbon chain containing 
from 1 to 6 carbons substituted With a heteroaryl group; such 
as (2-furyl)methyl, (3-furyl)methyl, (2-thienyl)methyl, 
(3-thienyl)methyl, (2-pyridyl)methyl, 1-methyl-1-(2-pyrim 
idyl)ethyl and the like. 

[0085] The term “heteroarylalkoxy” as used herein refers 
to a heteroarylalkyl as de?ned herein linked to an oxygen 
atom having its free valence bond from the oxygen atom, 
e.g. (2-furyl)methyl, (3-furyl)methyl, (2-thienyl)methyl, 
(3-thienyl)methyl, (2-pyridyl)methyl, 1-methyl-1-(2-pyrim 
idyl)ethyl linked to oxygen, and the like. 

[0086] The term “C1_6-alkylsulfonyl” as used herein refers 
to a monovalent substituent comprising a C1_6-alkyl group 
linked through a sulfonyl group such as eg methylsulfonyl, 
ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl, n-butyl 
sulfonyl, sec-butylsulfonyl, iso-butylsulfonyl, tert-butylsul 
fonyl, n-pentylsulfonyl, 2-methylbutylsulfonyl, 3-methylbu 
tylsulfonyl, n-hexylsulfonyl, 4-methylpentylsulfonyl, 
neopentylsulfonyl, n-hexylsulfonyl, 2,2-dimethylpropylsul 
fonyl and the like. 
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[0087] The term “C1_6-monoalkylaminosulfonyl” as used 
herein refers to a monovalent substituent comprising a 
C1_6-monoalkylamino group linked through a sulfonyl 
group such as eg methylaminosulfonyl, ethylaminosulfo 
nyl, n-propylaminosulfonyl, isopropylaminosulfonyl, n-bu 
tylaminosulfonyl, sec-butylaminosulfonyl, isobutylamino 
sulfonyl, tert-butylaminosulfonyl, n-pentylaminosulfonyl, 
2-methylbutylaminosulfonyl, 3-methylbutylaminosulfonyl, 
n-hexylaminosulfonyl, 4-methylpentylaminosulfonyl, neo 
pentylaminosulfonyl, n-hexylaminosulfonyl, 2,2-dimethyl 
propylaminosulfonyl and the like. 

[0088] The term “C1_6-dialkylaminosulfonyl” as used 
herein refers to a monovalent substituent comprising a 
C1_6-dialkylamino group linked through a sulfonyl group 
such as dimethylaminosulfonyl, N-ethyl-N-methylamino 
sulfonyl, diethylaminosulfonyl, dipropylaminosulfonyl, 
N-(n-butyl)-N-methylaminosulfonyl, di(n-pentyl)aminosul 
fonyl and the like. 

[0089] The term “acylamino” as used herein refers to an 
amino group Wherein one of the hydrogen atoms is substi 
tuted With an acyl group, such as eg acetamido, propiona 
mido, isopropylcarbonylamino and the like. 

[0090] The term “(C3_6-cycloalkyl)C1_6-alkyl” as used 
herein, alone or in combination, refers to a straight or 
branched, saturated hydrocarbon chain having 1 to 6 carbon 
atoms and being monosubstituted With a C3_6-cycloalkyl 
group, the cycloalkyl group optionally being mono- or 
polysubstituted With C1_6-alkyl, halogen, hydroxy or C1_6 
alkoxy; such as eg cyclopropylmethyl, (1-methylcyclopro 
pyl)methyl, 1-(cyclopropyl)ethyl, cyclopentylmethyl, cyclo 
hexylmethyl and the like. 

[0091] The term “arylthio” as used herein, alone or in 
combination, refers to an aryl group linked through a diva 
lent sulfur atom having its free valence bond from the sulfur 
atom, the aryl group optionally being mono- or polysubsti 
tuted With C1_6-alkyl, halogen, hydroxy or C1_6-alkoxy; e.g. 
phenylthio, (4-methylphenyl)-thio, (2-chlorophenyl)thio 
and the like. 

[0092] The term “arylsulfonyl” as used herein refers to an 
aryl group linked through a sulfonyl group, the aryl group 
optionally being mono- or polysubstituted With C1_6-alkyl, 
halogen, hydroxy or C1_6-alkoxy; such as eg phenylsulfo 
nyl, tosyl and the like. 

[0093] The term “C1_6-monoalkylaminocarbonyl” as used 
herein refers to a monovalent substituent comprising a 
C1_6-monoalkylamino group linked through a carbonyl 
group such as eg methylaminocarbonyl, ethylaminocarbo 
nyl, n-propylaminocarbonyl, isopropylaminocarbonyl, 
n-butylaminocarbonyl, sec-butylaminocarbonyl, isobuty 
laminocarbonyl, tert-butylaminocarbonyl, n-pentylami 
nocarbonyl, 2-methylbutylaminocarbonyl, 3-methylbuty 
laminocarbonyl, n-hexylaminocarbonyl, 
4-methylpentylaminocarbonyl, neopentylaminocarbonyl, 
n-hexylaminocarbonyl, 2-2-dimethylpropylaminocarbonyl 
and the like. 

[0094] The term “C1_6-dialkylaminocarbonyl” as used 
herein refers to a monovalent substituent comprising a 
C1_6-dialkylamino group linked through a carbonyl group 
such as dimethylaminocarbonyl, N-ethyl-N-methylami 
nocarbonyl, diethylaminocarbonyl, dipropylaminocarbonyl, 
N-(n-butyl)-N-methylaminocarbonyl, di(n-pentyl)ami 
nocarbonyl and the like. 
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[0095] As used herein, the phrase “heterocyclyl” means a 
monovalent saturated or unsaturated non aromatic group 

being monocyclic and containing one or more, such as from 
one to four carbon atom(s), and from one to four N, O or S 
atom(s) or a combination thereof. The phrase “heterocyclyl” 
includes, but is not limited to, S-membered heterocycles 
having one hetero atom (e.g. pyrrolidine, pyrroline and the 
like); S-membered heterocycles having tWo heteroatoms in 
1,2 or 1,3 positions (e.g. pyraZoline, pyraZolidine, 1,2 
oxathiolane, imidaZolidine, imidaZoline, 4-oxaZolone and 
the like); S-membered heterocycles having three heteroat 
oms (e.g. tetrahydrofuraZan and the like); S-membered het 
erocycles having four heteroatoms; 6-membered hetero 
cycles With one heteroatom (e.g. piperidine and the like); 
6-membered heterocycles With tWo heteroatoms (e.g. pip 
eraZine, morpholine and the like); 6-membered heterocycles 
With three heteroatoms; and 6-membered heterocycles With 
four heteroatoms, and the like. 

[0096] As used herein, the phrase “a divalent heterocyclic 
group” means a divalent saturated or unsaturated system 
being monocyclic and containing one or more, such as from 
one to four carbon atom(s), and one to four N, O or S atom(s) 
or a combination thereof. The phrase a divalent heterocyclic 
group includes, but is not limited to, S-membered hetero 
cycles having one hetero atom (e.g. pyrrolidine, pyrroline 
and the like); S-membered heterocycles having tWo heteroa 
toms in 1,2 or 1,3 positions (e.g. pyraZoline, pyraZolidine, 
1,2-oxathiolane, imidaZolidine, imidaZoline, 4-oxaZolone 
and the like); S-membered heterocycles having three het 
eroatoms (e.g. tetrahydrofurazan and the like); S-membered 
heterocycles having four heteroatoms; 6-membered hetero 
cycles With one heteroatom (e.g. piperidine and the like); 
6-membered heterocycles With tWo heteroatoms (e.g. pip 
eraZine, morpholine and the like); 6-membered heterocycles 
With three heteroatoms; and 6-membered heterocycles With 
four heteroatoms, and the like. 

[0097] As used herein, the phrase “a 5-6 membered cyclic 
ring” means an unsaturated or saturated or aromatic system 
containing one or more carbon atoms and optionally from 
one to four N, O or S atom(s) or a combination thereof. The 
phrase “a 5-6 membered cyclic ring” includes, but is not 
limited to, eg cyclopentyl, cyclohexyl, phenyl, cyclohex 
enyl, pyrrolidinyl, pyrrolinyl, imidaZolidinyl, pyraZolidinyl, 
pyraZolinyl, piperidyl, piperaZinyl, pyrrolyl, 2H-pyrrolyl, 
imidaZolyl, pyraZolyl, triaZolyl, pyridyl, pyraZinyl, pyrim 
idinyl, pyridaZinyl, morpholinyl, thiomorpholinyl, isothiaZ 
olyl, isoxaZolyl, oxaZolyl, oxadiaZolyl, thiadiaZolyl, 1,3 
dioxolanyl, 1,4-dioxolanyl and the like, S-membered 
heterocycles having one hetero atom (e.g. thiophenes, pyr 
roles, furans and the like); S-membered heterocycles having 
tWo heteroatoms in 1,2 or 1,3 positions (e.g. oxaZoles, 
pyraZoles, imidaZoles, thiaZoles, puirines and the like); 
S-membered heterocycles having three heteroatoms (e.g. 
triaZoles, thiadiaZoles and the like); S-membered hetero 
cycles having four heteroatoms; 6-membered heterocycles 
With one heteroatom (e.g. pyridine, quinoline, isoquinoline, 
phenanthridine, cyclohepta[b]pyridine and the like); 
6-membered heterocycles With tWo heteroatoms (e.g. 
pyridaZines, cinnolines, phthalaZines, pyraZines, pyrim 
idines, quinaZolines, morpholines and the like); 6-membered 
heterocycles With three heteroatoms (e.g. 1,3,5-triaZine and 
the like); and 6-membered heterocycles With four heteroa 
toms and the like. 
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[0098] Certain of the above de?ned terms may occur more 
than once in the above formula (I), and upon such occurence 
each term shall be de?ned independently of the other. 

[0099] The present invention also encompasses pharma 
ceutically acceptable salts of the present compounds. Such 
salts include pharmaceutically acceptable acid addition salts, 
pharmaceutically acceptable base addition salts, pharmaceu 
tically acceptable metal salts, ammonium and alkylated 
ammonium salts. Acid addition salts include salts of inor 
ganic acids as Well as organic acids. Representative 
examples of suitable inorganic acids include hydrochloric, 
hydrobromic, hydroiodic, phosphoric, sulfuric, nitric acids 
and the like. Representative examples of suitable organic 
acids include formic, acetic, trichloroacetic, tri?uoroacetic, 
propionic, benZoic, cinnamic, citric, fumaric, glycolic, lac 
tic, maleic, malic, malonic, mandelic, oxalic, picric, pyruvic, 
salicylic, succinic, methanesulfonic, ethanesulfonic, tartaric, 
ascorbic, pamoic, bismethylene salicylic, ethanedisulfonic, 
gluconic, citraconic, aspartic, stearic, palmitic, EDTA, gly 
colic, p-aminobenZoic, glutamic, benZenesulfonic, p-tolu 
enesulfonic acids, sulphates, nitrates, phosphates, perchlor 
ates, borates, acetates, benZoates, hydroxynaphthoates, 
glycerophosphates, ketoglutarates and the like. Further 
examples of pharmaceutically acceptable inorganic or 
organic acid addition salts include the pharmaceutically 
acceptable salts listed in J. Pharm. Sci. 1977, 66, 2, Which is 
incorporated herein by reference. Examples of metal salts 
include lithium, sodium, potassium, magnesium salts and 
the like. Examples of ammonium and alkylated ammonium 
salts include ammonium, methylammonium, dimethylam 
monium, trimethylammonium, ethylammonium, hydroxy 
ethylammonium, diethylammonium, butylammonium, tet 
ramethylammonium salts and the like. Examples of organic 
bases include lysine, arginine, guanidine, diethanolamine, 
choline and the like. 

[0100] The pharmaceutically acceptable salts are prepared 
by reacting the compound of formula I With 1 to 4 equiva 
lents of a base such as sodium hydroxide, sodium methox 
ide, sodium hydride, potassium t-butoxide, calcium hydrox 
ide, magnesium hydroxide and the like, in solvents lilke 
ether, THF, methanol, t-butanol, dioxane, isopropanol, etha 
nol etc. Mixture of solvents may be used. Organic bases like 
lysine, arginine, diethanolamine, choline, guandine and their 
derivatives etc. may also be used. Alternatively, acid addi 
tion salts Whereever applicable are prepared by treatment 
With acids such as hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid, phosphoric acid, p-toluenesul 
phonic acid, methanesulfonic acid, acetic acid, citric acid, 
maleic acid salicylic acid, hydroxynaphthoic acid, ascorbic 
acid, palmitic acid, succinic acid, benZoic acid, benZene 
sulfonic acid, tartaric acid and the like in solvents like ethyl 
acetate, ether, alcohols, acetone, THF, dioxane etc. Mixture 
of solvents may also be used. 

[0101] The stereoisomers of the compounds forming part 
of this invention may be prepared by using reactants in their 
single enantiomeric form in the process Wherever possible or 
by conducting the reaction in the presence of reagents or 
catalysts in their single enantiomer form or by resolving the 
mixture of stereoisomers by conventional methods. Some of 
the preferred methods include use of microbial resolution, 
resolving the diastereomeric salts formed With chiral acids 
such as mandelic acid, camphorsulfonic acid, tartaric acid, 
lactic acid, and the like Wherever applicable or chiral bases 
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such as brucine, cinchona alkaloids and their derivatives and 
the like. Commonly used methods are compiled by J aques et 
al in “Enantiomers, Racemates and Resolution” (Wiley 
Interscience, 1981). More speci?cally the compound of 
formula I may be converted to a 1:1 mixture of diastereo 
meric amides by treating With chiral amines, amino acids, 
amino alcohols derived from amino acids; conventional 
reaction conditions may be employed to convert acid into an 
amide; the dia-stereomers may be separated either by frac 
tional crystalliZation or chromatography and the stereoiso 
mers of compound of formula I may be prepared by hydrol 
ysing the pure diastereomeric amide. Various polymorphs of 
compound of general formula I forming part of this inven 
tion may be prepared by crystalliZation of compound of 
formula I under different conditions. For example, using 
different solvents commonly used or their mixtures for 
recrystallization; crystalliZations at different temperatures; 
various modes of cooling, ranging from very fast to very 
sloW cooling during crystalliZations. Polymorphs may also 
be obtained by heating or melting the compound folloWed 
by gradual or fast cooling. The presence of polymorphs may 
be determined by solid probe nmr spectroscopy, ir spectros 
copy, differential scanning calorimetry, poWder X-ray dif 
fraction or such other techniques. 

[0102] Furthermore, the present compounds of formula I 
can be utilised in the treatment and/or prevention of condi 
tions mediated by nuclear receptors, in particular the Per 
oxisome Proliferator-Activated Receptors (PPAR). 

[0103] The invention also encompasses prodrugs of the 
present compounds, Which on administration undergo 
chemical conversion by metabolic processes before becom 
ing active pharmacological substances. In general, such 
prodrugs Will be functional derivatives of the present com 
pounds, Which are readily convertible in vivo into the 
required compound of the formula Conventional proce 
dures for the selection and preparation of suitable prodrug 
derivatives are described, for example, in “Design of Pro 
drugs”, ed. H. Bundgaard, Elsevier, 1985. 

[0104] The invention also encompasses active metabolites 
of the present compounds. 

[0105] In a further aspect, the present invention relates to 
a method of treating and/or preventing Type I or Type II 
diabetes, preferably Type II diabetes. 

[0106] In a still further aspect, the present invention relates 
to the use of one or more compounds of the general formula 
I or pharmaceutically acceptable salts thereof for the prepa 
ration of a medicament for the treatment and/or prevention 
of Type I or Type II diabetes, preferably Type II diabetes. 

[0107] In a still further aspect, the present compounds are 
useful for the treatment and/or prevention of IGT. 

[0108] In a still further aspect, the present compounds are 
useful for the treatment and/or prevention of Type 2 diabe 
tes. 

[0109] In a still further aspect, the present compounds are 
useful for the delaying or prevention of the progression from 
IGT to Type 2 diabetes. 

[0110] In a still further aspect, the present compounds are 
useful for the delaying or prevention of the progression from 
non-insulin requiring Type 2 diabetes to insulin requiring 
Type 2 diabetes. 
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[0111] In another aspect, the present compounds reduce 
blood glucose and triglyceride levels and are accordingly 
useful for the treatment and/or prevention of ailments and 
disorders such as diabetes and/or obesity. 

[0112] In still another aspect, the present compounds are 
useful for the treatment and/or prophylaxis of insulin resis 
tance (Type 2 diabetes), impaired glucose tolerance, dys 
lipidemia, disorders related to Syndrome X such as hyper 
tension, obesity, insulin resistance, hyperglycaemia, 
atherosclerosis, hyperlipidemia, coronary artery disease, 
myocardial ischemia and other cardiovascular disorders. 

[0113] In still another aspect, the present compounds are 
effective in decreasing apoptosis in mammalian cells such as 
beta cells of Islets of Langerhans. 

[0114] In still another aspect, the present compounds are 
useful for the treatment of certain renal diseases including 
glomerulonephritis, glomerulosclerosis, nephrotic syn 
drome, hypertensive nephrosclerosis. 

[0115] In still another aspect, the present compounds may 
also be useful for improving cognitive functions in demen 
tia, treating diabetic complications, psoriasis, polycystic 
ovarian syndrome (PCOS) and prevention and treatment of 
bone loss, e.g. osteoporosis. 

[0116] The invention also relates to pharmaceutical com 
positions comprising, as an active ingredient, at least one 
compound of the formula I or any optical or geometric 
isomer or tautomeric form thereof including mixtures of 
these or a pharmaceutically acceptable salt thereof together 
With one or more pharmaceutically acceptable carriers or 
diluents. 

[0117] Furthermore, the invention relates to the use of 
compounds of the general formula I or their tautomeric 
forms, their stereoisomers, their polymorphs, their pharma 
ceutically acceptable salts or pharmaceutically acceptable 
solvates thereof for the preparation of a pharmaceutical 
composition for the treatment and/or prevention of condi 
tions mediated by nuclear receptors, in particular the Per 
oxisome Proliferator-Activated Receptors (PPAR) such as 
the conditions mentioned above. 

[0118] The present invention also relates to a process for 
the preparation of the above said novel compounds, their 
derivatives, their analogs, their tautomeric forms, their ste 
reoisomers, their polymorphs, their pharmaceutically 
acceptable salts or pharmaceutically acceptable solvates. 

[0119] A compound of formula I can be prepared as 
described beloW: 

[0120] a) Reacting a compound of formula II, 
Wherein A, B, T, X, Y, and p are as de?ned previ 
ously, except that T is not N, 



US 2003/0171358 A1 

[0121] through a Wittig process With 
(PH3P)3P(CH2)n+1OH.Br in the presence of a suit 
able base as butyllithium, to give compounds of 
formula III. 

W73 
(III) 

TEOOP 
(CH2)r| 

OH 

[0122] Wherein A, B, X, Y, T, p and n are de?ned 
as previously, except that T is not N. Compounds of 
formula III may then be reacted under Mitsunobu 
conditions With compounds of formula IV 

(IV) 

[0123] Wherein m, R1, R2, R3 are de?ned as pre 
viously and Wherein R4 and R5 are de?ned as pre 
viously eXcept H, to give compounds of formula I, 
Wherein A, B, X, Y, T, Ar, Z, Q, p, n, R1, R2, R3 are 
de?ned as previously, eXcept that T is not N, and 
Wherein R4 and R5 are de?ned as previously eXcept 
H, and Wherein m and k is 1 and Within the term 
T=’|‘(Y)p, == is de?ned as a single bond and 
Within the term T==(CHk), == is de?ned as a 
double bond. 

[0124] b) Alternatively a compound of formula V 

(V) 

[0125] Wherein A, B, X, Y, T, p, n, k, and the terms 
T==(Y)p and T==(CHk) are de?ned as previ 
ously and Wherein LG is a suitable leaving group, 
may be reacted, possible under transition metal 
catalysis, With a nucleophilic compound of formula 
VI 
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(VI) 
R1 0 

R3 

Met —Ar ZR4 
R2 

0 QR5 

[0126] Wherein Ar, R1, R2, R3 are de?ned as pre 
viously and Wherein R4 and R5 are de?ned as pre 
viously eXcept H and Wherein “Met” is a metal such 
as Zinc or copper, carrying suitable ligands prefer 
entially from tri?uoro-methanesulfonate or halide to 
give compounds of formula I, Wherein A, B, X, Y, T, 
Ar, Z, Q, p, n, R1, R2, R3, and the terms T==(Y)p 
and T==(CHQ are de?ned as previously and 
Wherein R4 and R5 are de?ned as previously eXcept 
H, and Wherein m is 0. 

[0127] c) Alternatively compounds of formula V 
Wherein A, B, X, Y, T, p, n, and the terms T==(Y)p 
and T==(CHk) are de?ned as previously and 
Wherein LG is a suitable leaving group (for eXample 
halogen, sulfonates, phosphor, hydroXy under Mit 
sunobu conditions) are reacted With a compound of 
VII 

(v11) 
R1 0 

R3 

HO —Ar ZR4 
R2 

0 QR5 

[0128] Wherein Ar, Z, Q, R1, R2, R3 are de?ned as 
previously and Wherein R4 and R5 are de?ned as 
previously eXcept H, to give compounds of formula 
1, Wherein A, B, X, Y, T, Ar, Z, Q, p, n, R1, R2, R3, 
and the terms T==(Y)p and T==(CHk) are 
de?ned as previously and Wherein R4 and R5 are 
de?ned as previously eXcept H, and Wherein m is 1. 

[0129] d) Alternatively a compound of formula VIII 

(VIII) 

[0130] Wherein A, B, X, Y and p are de?ned as 
previously, may be alkylated With a suitable electro 
philic reagent such as ethylene oxide, ethyl bromoac 
etate folloWed by reduction of the ester to an alcohol, 
2-bromoethanol or 2-bromoethanol to give a com 
pound of formula X 
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(X) 
X 

N\_(Y)p 
(CH2)n 
/ 

H0 

[0131] wherein A, B, X, Y, p and n are de?ned as 
previously. The hydroxy group can if needed be 
converted to a suitable leaving group and reacted 
With a compound of formula VII, Wherein Ar, Z, Q, 
R1, R2, R3 are de?ned as previously and Wherein R4 
and R5 are de?ned as previously except H, to give 
compounds of formula I, Wherein A, B, X, Y, Ar, Z, 
Q, p, n, R1, R2 and R3 are de?ned as previously and 
Within the terms T==(Y)p and T==(CHk), == 
is de?ned as a singlebond and Wherein R4 and R5 are 
de?ned as previously except H, and Wherein m is 1 
and k is 0 and Wherein T is N. 

0132 e Alternativel reactin com ounds of for y g P 
mula X Wherein A, B, X, Y, p and n are de?ned as 
previously, With a compound of formula XI 

(XI) 
0 

H 

[0133] Wherein Ar is de?ned as previously, fol 
loWed by reaction With a suitable Wittig reagent to 
give a compound of formula XII 

(x11) 

Ar 

\ O 

o ZR4 

[0134] Wherein A, B, X, Y, Ar, Z, Q, p, n, R1, R2, 
R3, and the terms T==(Y)p and T==(CHk) are 
de?ned as previously and Wherein R4 and R5 are 
de?ned as previously except H. Addition to the 
double bond of suitable reagents give compounds of 
formula I, Wherein A, B, X, Y, Ar, Z, Q, p, n, R1, R2 
and R3 are de?ned as previously and Within the terms 
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T==(Y)p and T==(CHk), == is de?ned as a 
single bond and Wherein R4 and R5 are de?ned as 
previously except H, and Wherein m is 1 and k is 0 
and Wherein T is N. 

[0135] f) Alternatively compounds of formula I 
Wherein A, B, X, Y, T, Ar, p, n, k, R1, R2, R3, and the 
terms T==(Y)p and T==(CHk) are de?ned as 
previously and Wherein Z and Q is O and Wherein R4 
and R5 are de?ned as previously except H can either 
be hydrolysed to the corresponding acid or be 
reacted further to give a compound of formula I 
Wherein A, B, X, Y, T, Ar, Z, Q, p, n, R1, R2, R3, R4, 
R5 and the terms T==(Y)p and T==(CHk) are 
de?ned as previously. 

[0136] Pharmacological Methods 

[0137] In Vitro PPAR Alpha and PPAR Gamma Activation 
Activity. 
[0138] Principle: The PPAR gene transcription activation 
assays Were based on transient transfection into human 
HEK293 cells of tWo plasmids encoding a chimeric test 
protein and a reporter protein respectively. The chimeric test 
protein Was a fusion of the DNA binding domain (DBD) 
from the yeast GAL4 transcription factor to the ligand 
binding domain (LBD) of the human PPAR proteins. The 
PPAR LBD harbored in addition to the ligand binding 
pocket also the native activation domain (activating function 
2=AF2) alloWing the fusion protein to function as a PPAR 
ligand dependent transcription factor. The GAL4 DBD Will 
force the fusion protein to bind only to Gal4 enhancers (of 
Which none existed in HEK293 cells). The reporter plasmid 
contained a Gal4 enhancer driving the expression of the 
?re?y luciferase protein. After transfection, HEK293 cells 
expressed the GAL4-DBD-PPAR-LBD fusion protein. The 
fusion protein Will in turn bind to the Gal4 enhancer con 
trolling the luciferase expression, and do nothing in the 
absence of ligand. Upon addition to the cells of a PPAR 
ligand, luciferase protein Will be produced in amounts 
corresponding to the activation of the PPAR protein. The 
amount of luciferase protein is measured by light emission 
after addition of the appropriate substrate. 

[0139] Methods: Cell culture and transfection: HEK293 
cells Were groWn in DMEM+10% FCS, 1% PS. Cells Were 
seeded in 96-well plates the day before transfection to give 
a con?uency of 80% at transfection. 0.8 pg DNA per Well 
Was transfected using FuGene transfection reagent accord 
ing to the manufacturers instructions (Boehringer-Man 
nheim). Cells Were alloWed to express protein for 48 h 
folloWed by addition of compound. 

[0140] Plasmids: Human PPAR 0t and y Was obtained by 
PCR ampli?cation using cDNA templates from liver, intes 
tine and adipose tissue respectively. Ampli?ed cDNAs Were 
cloned into pCR2.1 and sequenced. The LBD from each 
isoform PPAR Was generated by PCR (PPARot: aa 167-C 
term; PPARy: aa 165-C-term) and fused to GAL4-DBD by 
subcloning fragments in frame into the vector pMl gener 
ating the plasmids pMlotLBD and pMlyLBD. Ensuing 
fusions Were veri?ed by sequencing. The reporter Was 
constructed by inserting an oligonucleotide encoding ?ve 
repeats of the Gal4 recognition sequence into the pGL2 
vector (Promega). 

[0141] Compounds: All compounds Were dissolved in 
DMSO and diluted 1:1000 upon addition to the cells. Cells 
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Were treated With compound (1:1000 in 200 pl growth 
medium including delipidated serum) for 24 h followed by 
luciferase assay. 

[0142] Luciferase assay: Medium including test com 
pound Was aspirated and 100 PI PBS incl. 1 mM Mg++ and 
Ca++ Was added to each Well. The luciferase assay Was 
performed using the LucLite kit according to the manufac 
turers instructions (Packard Instruments). Light emission 
Was quanti?ed by counting SPC mode on a Packard Instru 
ments top-counter. 

[0143] Pharmaceutical Compositions 

[0144] In another aspect, the present invention includes 
Within its scope pharmaceutical compositions comprising, as 
an active ingredient, at least one of the compounds of the 
general formula I or a pharmaceutically acceptable salt 
thereof together With a pharmaceutically acceptable carrier 
or diluent. The present compounds may also be administered 
in combination With one or more further pharmacologically 
active substances eg. selected from antiobesity agents, 
antidiabetics, antihypertensive agents, agents for the treat 
ment and/or prevention of complications resulting from or 
associated With diabetes and agents for the treatment and/or 
prevention of complications and disorders resulting from or 
associated With obesity. 

[0145] Thus, in a further aspect of the invention the 
present compounds may be administered in combination 
With one or more antiobesity agents or appetite regulating 
agents. 

[0146] Such agents may be selected from the group con 
sisting of CART (cocaine amphetamine regulated transcript) 
agonists, NPY (neuropeptide Y) antagonists, MC4 (melano 
cortin 4) agonists, oreXin antagonists, TNF (tumor necrosis 
factor) agonists, CRF (corticotropin releasing factor) ago 
nists, CRF BP (corticotropin releasing factor binding pro 
tein) antagonists, urocortin agonists, [33 agonists, MSH 
(melanocyte-stimulating hormone) agonists, MCH (melano 
cyte-concentrating hormone) antagonists, CCK (cholecys 
tokinin) agonists, serotonin re-uptake inhibitors, serotonin 
and noradrenaline re-uptake inhibitors, miXed serotonin and 
noradrenergic compounds, SHT (serotonin) agonists, bomb 
esin agonists, galanin antagonists, groWth hormone, groWth 
hormone releasing compounds, TRH (thyreotropin releasing 
hormone) agonists, UCP 2 or 3 (uncoupling protein 2 or 3) 
modulators, leptin agonists, DA agonists (bromocriptin, 
dopreXin), lipase/amylase inhibitors, RXR (retinoid X 
receptor) modulators or TR [3 agonists. 

[0147] In one embodiment of the invention the antiobesity 
agent is leptin. In another embodiment the antiobesity agent 
is deXamphetamine or amphetamine. In another embodiment 
the antiobesity agent is fen?uramine or deXfen?uramine. In 
still another embodiment the antiobesity agent is sibutra 
mine. In a further embodiment the antiobesity agent is 
orlistat. In another embodiment the antiobesity agent is 
maZindol or phenitermine. Suitable antidiabetics comprise 
insulin, GLP-l (glucagon like peptide-1) derivatives such as 
those disclosed in WO 98/08871 to Novo Nordisk A/S, 
Which is incorporated herein by reference as Well as orally 
active hypoglycaemic agents. 

[0148] The orally active hypoglycaemic agents preferably 
comprise sulphonylureas, biguanides, meglitinides, glucosi 
dase inhibitors, glucagon antagonists such as those disclosed 
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in WO 99/01423 to Novo Nordisk A/S and Agouron Phar 
maceuticals, Inc., GLP-l agonists, potassium channel open 
ers such as those disclosed in WO 97/26265 and WO 
99/03861 to Novo Nordisk A/S Which are incorporated 
herein by reference, DPP-IV (dipeptidyl peptidase-IV) 
inhibitors, inhibitors of hepatic enZymes involved in stimu 
lation of gluconeogenesis and/or glycogenolysis, glucose 
uptake modulators, compounds modifying the lipid metabo 
lism such as antihyperlipidemic agents and antilipidemic 
agents as HMG CoA inhibitors (statins), compounds loW 
ering food intake, RXR agonists and agents acting on the 
ATP-dependent potassium channel of the [3-cells. 

[0149] In one embodiment of the invention the present 
compounds are administered in combination With insulin. 

[0150] In a further embodiment the present compounds are 
administered in combination With a sulphonylurea eg. tolb 
utamide, glibenclamide, glipiZide or glicaZide. 

[0151] In another embodiment the present compounds are 
administered in combination With a biguanide eg. met 
formin. 

[0152] In yet another embodiment the present compounds 
are administered in combination With a meglitinide eg. 
repaglinide. 

[0153] In a further embodiment the present compounds are 
administered in combination With an ot-glucosidase inhibitor 
eg. miglitol or acarbose. 

[0154] In another embodiment the present compounds are 
administered in combination With an agent acting on the 
ATP-dependent potassium channel of the [3-cells eg. tolb 
utamide, glibenclamide, glipiZide, glicaZide or repaglinide. 

[0155] Furthermore, the present compounds may be 
administered in combination With nateglinide. 

[0156] In still another embodiment the present compounds 
are administered in combination With an antihyperlipidemic 
agent or antilipidemic agent eg. cholestyramine, colestipol, 
clo?brate, gem?broZil, lovastatin, pravastatin, simvastatin, 
probucol or deXtrothyroXine. 

[0157] In a further embodiment the present compounds are 
administered in combination With more than one of the 
above-mentioned compounds eg. in combination With a 
sulphonylurea and metformin, a sulphonylurea and acar 
bose, repaglinide and metformin, insulin and a sulphony 
lurea, insulin and metformin, insulin, insulin and lovastatin, 
etc. 

[0158] Furthermore, the present compounds may be 
administered in combination With one or more antihyper 
tensive agents. Examples of antihypertensive agents are 
[3-blockers such as alprenolol, atenolol, timolol, pindolol, 
propranolol and metoprolol, ACE (angiotensin converting 
enZyme) inhibitors such as benaZepril, captopril, enalapril, 
fosinopril, lisinopril, quinapril and ramipril, calcium channel 
blockers such as nifedipine, felodipine, nicardipine, israd 
ipine, nimodipine, diltiaZem and verapamil, and ot-blockers 
such as doXaZosin, urapidil, praZosin and teraZosin. Further 
reference can be made to Remington: The Science and 
Practice of Pharmacy, 19th Edition, Gennaro, Ed., Mack 
Publishing Co., Easton, Pa., 1995. It should be understood 
that any suitable combination of the compounds according 
to the invention With one or more of the above-mentioned 
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compounds and optionally one or more further pharmaco 
logically active substances are considered to be Within the 
scope of the present invention. 

[0159] Pharmaceutical compositions containing a com 
pound of the present invention may be prepared by conven 
tional 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. 

[0160] Typical compositions include a compound of for 
mula I or a pharmaceutically acceptable acid addition salt 
thereof, associated With a pharmaceutically 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 techniques 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 
Which 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, gelatine, lactose, terra alba, sucrose, 
cyclodextrin, amylose, 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, polyoxyethylene, 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, preserv 
ing agents, sWeetening agents or ?avouring 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. 

[0161] The pharmaceutical compositions can be steriliZed 
and mixed, if desired, With auxiliary agents, emulsi?ers, salt 
for in?uencing osmotic pressure, buffers and/or colouring 
substances and the like, Which do not deleteriously react 
With the active compounds. 

[0162] The route of administration may be any route, 
Which effectively transports the active compound to the 
appropriate or desired site of action, such as oral, nasal, 
pulmonary, transdermal or parenteral e.g. rectal, depot, 
subcutaneous, intravenous, intraurethral, intramuscular, 
intranasal, ophthalmic solution or an ointment, the oral route 
being preferred. 
[0163] 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. 
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[0164] For nasal administration, the preparation may con 
tain a compound of formula I dissolved or suspended in a 
liquid carrier, in particular an aqueous carrier, for aerosol 
application. The carrier may contain additives such as solu 
biliZing agents, eg propylene glycol, surfactants, absorp 
tion enhancers such as lecithin (phosphatidylcholine) or 
cyclodextrin, or preservatives such as parabenes. 

[0165] For parenteral application, particularly suitable are 
injectable solutions or suspensions, preferably aqueous solu 
tions With the active compound dissolved in polyhydroxy 
lated castor oil. 

[0166] 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. 

[0167] A typical tablet Which may be prepared by con 
ventional tabletting techniques may contain: 

Core: 

Active compound (as free 5 mg 
compound or salt thereof) 
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. 

[0168] 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 diseases related to the regulation of blood sugar. 

[0169] Such mammals include also animals, both domes 
tic animals, eg household pets, and non-domestic animals 
such as Wildlife. 

[0170] 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 100 mg, prefer 
ably from about 0.1 to about 100 mg, per day may be used. 
Amost preferable dosage is about 0.1 mg to about 70 mg per 
day. In choosing a regimen for patients it may frequently be 
necessary to begin With a dosage of from about 2 to about 
70 mg per day and When the condition is under control to 
reduce the dosage as loW as from about 0.1 to about 10 mg 
per day. The exact dosage Will depend upon the mode of 
administration, on the therapy desired, form in Which admin 
istered, 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. 

[0171] Generally, the compounds of the present invention 
are dispensed in unit dosage form comprising from about 0.1 
to about 100 mg of active ingredient together With a phar 
maceutically acceptable carrier per unit dosage. 

[0172] Usually, dosage forms suitable for oral, nasal, 
pulmonary or transdermal administration comprise from 
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about 0.001 mg to about 100 mg, preferably from about 0.01 
mg to about 50 mg of the compounds of formula I admixed 
With a pharmaceutically acceptable carrier or diluent. 

[0173] Any novel feature or combination of features 
described herein is considered essential to this invention. 

EXAMPLES 

[0174] The process for preparing compounds of formula I 
and preparations containing them is further illustrated in the 
folloWing examples, Which hoWever, are not to be construed 
as limiting. 

[0175] The structures of the compounds are con?rmed by 
either elemental analysis (MA) nuclear magnetic resonance 
(NMR) or mass spectrometry (MS). NMR shifts (6) are 
given in parts per million (ppm) and only selected peaks are 
given. mp is melting point and is given in °C. Column 
chromatography Was carried out using the technique 
described by W. C. Still et al, J. Org. Chem. 1978, 43, 
2923-2925 on Merck silica gel 60 (Art 9385). Compounds 
used as starting materials are either knoWn compounds or 
compounds Which can readily be prepared by methods 
knoWn per se. 

Abbrevations: 

TLC: thin layer chromatography 
DMSO: dimethylsulfoxide 
CDCl3: deutorated chloroform 
DMF: N,N-dimethylformamide 
min: minutes 
h: hours 

Example 1 

[0176] 

N 

/ \ \O 
/ O O— 

[0177] 2-[4-(2-[3-Carbolin-9-yl-ethoxy)-benZyl]-malonic 
Acid Dimethyl Ester 

[0178] a) A solution of benZyloxybenZaldehyde (10.6 g, 
50.0 mmol) and dimethyl malonate (6.6 g, 50.0 mmol) in 
benZene (100 mL) containing a catalytic quantity of pipiri 
dinium acetate Was re?uxed in a Dean-Stark trap for 16 h. 
After cooling to room temperature, the solution Was con 
centrated. The residue Was crystallised from ethyl acetate/ 
heptane to give 14.5 g (90%) of 2-(4-benZyloxy-ben 
Zylidene)-malonic acid dimethyl ester: mp 134-135° C. 1H 
NMR (300 MHZ, CDCl3): 6 3.82 (s, 3H), 3.86 (s, 3H), 5.08 
(s, 2H), 6.95 (d, 2H), 7.30-7.45 (m, 7H), 7.70 (s, 1H). 
[0179] b) A solution of 2-(4-benZyloxy-benZylidene)-ma 
lonic acid dimethyl ester (14.5 g, 44.5 mmol) in methanol 
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(300 mL) Was hydrogenated at 3 atm. in the presence of 5% 
palladium on charcoal (1.1 g). The solution Was ?ltered, and 
the ?ltrate evaporated under a vacuum to give 9.2 g (77%) 
of 2-(4-hydroxy-benZyl)-malonic acid dimethyl ester: 1H 
NMR (300 MHZ, CDCl3): 6 3.15 (d, 2H), 3.65 (t, 1H), 3.70 
(s, 6H), 6.70 (d, 2H), 7.05 (d, 2H). 
[0180] c) To a —30° C. cooled solution of 9H-[3-carboline 
(1.0 g, 5.95 mmol) in dry THF (30 mL) Was added butyl 
lithium (4.12 mL, 6.55 mmol) over a 15 min period. After 30 
min at —30° C., the reaction mixture Was cooled to —50° C. 
Ethylene oxide (1.6 mL in a cooled measuring cylinder) Was 
then bubbled into the reaction mixture, in a stream of 
nitrogen. The temperature Was sloWly raised to —5° C. over 
a 2 h period, and stirring Was continued for 84 h. The 
mixture Was acidi?ed With 1 N HCl (50 mL) and extracted 
With diclormethane (2><100 mL). The combined extracts 
Were dried (MgSO4), and concentrated in vacuo. The prod 
uct Was chromatographed eluted With dichloromethan/ 
methanol (20:1) to give 660 mg (53%) of 2-[3-carbolin-9 
yl-ethanol. 1H NMR (300 MHZ, CDCl3): 6 3.62 (s, 1H), 4.10 
(t, 2H), 4.50 (t, 2H), 7.30 (t, 1H), 7.50-7.65 (m, 2H), 7.80 (d, 
1H), 8.10 (d, 1H), 8.22 (d, 1H), 8.78 (s, 1H). 
[0181] d) Under a nitrogen atmosphere, 2-[3-carbolin-9 
yl-ethanol (212 mg, 1.0 mmol), tributylphosphine (303 mg, 
1.5 mmol) and 2-(4-hydroxy-benZyl)-malonic acid dimethyl 
ester (238 mg, 1.0 mmol) Were successively dissolved in dry 
benZene (40 mL). Solid aZodicarboxylic dipiperidide 
(ADDP) (378 mg, 1.5 mmol) Was added under stirring at 0° 
C. to the solution. After 10 min, the reaction mixture Was 
brought to room temperature and the stirring Was continued 
for 16 h. Heptane (10 mL) Was added to the reaction mixture 
and dihydro-ADDP separated out Was ?ltered off. After 
evaporation of the solvent the product Was chromatographed 
eluting With dichloromethane graduated With ethyl acetate to 
give 355 mg (82%) of the title compound; 1H NMR (300 
MHZ, CDCl3): 6 3.10 (d, 2H), 3.55 (t, 1H), 3.65 (s, 6H), 4.35 
(t, 2H), 4.75 (t, 2H), 6.70 (d, 2H), 7.05 (d, 2H), 7.30 (t, 1H), 
73-763 (m, 2H), 7.97 (d, 1H), 8.13 (d, 1H), 8.48 (d, 1H), 
9.02 (s, 1H). 

Example 2 

[0182] 

N 

/ \ OH 
/ O OH 

[0183] 2-[4-(2-[3—3-Carbolin-9-yl-ethoxy)-benZyl]-mal 
onic Acid, Hydrochloride 

[0184] A 1 N aqueous solution of sodium hydroxide (3 
mL) Was added to a solution of 2-[4-(2-[3-carbolin-9-yl 
ethoxy)-benZyl]-malonic acid dimethyl ester (185 mg, 0.34 
mmol) in a mixture of methanol (3 mL) and tetrahydrofuran 
(3 mL).The mixture Was stirred for 64 h at room tempera 
ture. After evaporation of organic solvent, Water Was added, 
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and the mixture Was acidi?ed With 1 N hydrochloric acid. 
The product Was extracted With a mixture of dichlo 
romethane/isopropanol. The combined organic extract Was 
dried (MgSO4) and concentrated to give the title compound 
(25 mg, 16%); 1H NMR (300 MHZ, CDCl3): 6 2.99 (d, 2H), 
3.47 (t, 1H), 4.44 (t, 2H), 5.05 (t, 2H), 6.60 (d, 2H), 3.00 (d, 
2H), 7.55 (t, 1H), 7.85-8.00 (m, 2H), 8.50 (t, 2H), 8.70 (d, 
1H), 9.35 (s, 1H). 

Example 3 

[0185] 

[0186] 2-{4-[2-(10,11-Dihydro-dibenZo[b,f]aZepin-5-yl) 
ethoxy]-benZyl}-malonic Acid Dimethyl Ester 

[0187] The title compound Was prepared from iminod 
ibenZyl (3.0 g, 15.3 mmol), by a sequence analogous to that 
described in example 1. 

[0188] 1H NMR (300 MHZ, CDC13): 6 3.13 (d, 2H), 3.15 
(s, 4H), 3.60 (s, 1H), 3.68 (s, 6H), 4.03 (12H), 4.17 (1, 2H), 
6.70 (d, 2H), 6.88-6.98 (m, 2H), 7.00-7.15 (m, 8H). 

Example 4 

[0189] 

/ 
N 

\O 
\ 
O 

O O— 

[0190] 2-(4-{2-[3-(3-Isopropyl-[1,2,4]oxadiaZol-5-yl)-, 
carbolin-[3-yl]-ethoxy}-benZyl)-malonic Acid Ester Dim 
ethyl 
[0191] a) Under a nitrogen atmosphere, 2-benZyloxyetha 
nol (30.4 g, 0.2 mol), tributylphosphine (50.4 g, 0.2 mol) and 
2-(4-hydroxy-benZyl)-malonic acid dimethyl ester (example 
1 b) (42.9 g, 0.18 mol) Were successively dissolved in dry 
benZene (1.5 L). Solid aZodicarboxylic dipiperidide (ADDP) 
(40.4 g, 0.2 mol) Was added under stirring at 0° C. to the 
solution. After 10 min, the reaction mixture Was brought to 
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room temperature and the stirring Was continued for 16 h. 
Heptane (0.5 L) Was added and the precipitate Was ?ltered 
off. After evaporation of the solvent the product Was chro 
matographed eluting With heptane graduated With ethyl 
acetate to give 64.0 g (96%) of 2-[4-(2-benZyloxy-ethoxy) 
benZyl]-malonic acid dimethyl ester. 

[0192] 1H NMR (300 MHZ, CDC13): 6 3.15 (d, 2H), 3.63 
(1, 1H), 3.70 (s, 6H), 3.82 (1, 2H), 4.12 (1, 2H), 4.63 (s, 2H), 
6.84 (d, 2H), 7.10 (d, 2H), 7.30-7.40 (m, SH). 
[0193] b) A solution of 2-[4-(2-benZyloxy-ethoxy)-ben 
Zyl]-malonic acid dimethyl ester (64.0 g, 172 mmol) in ethyl 
acetate (700 mL) Was hydrogenated at 3 atm. in the presence 
of 10% palladium on charcoal (3.0 g). The solution Was 
?ltered, and the ?ltrate evaporated under vacuo to give 
2-[4-(2-hydroxy-ethoxy)-benZyl]-malonic acid dimethyl 
ester. 

[0194] 1H NMR (300 MHZ, CDC13): 6 2.06 (bs, 1H), 3.18 
(d, 2H), 3.63 (1, 1H), 3.70 (s, 6H), 3.94 (1, 2H), 4.05 (1, 3H), 
6.83 (d, 2H), 7.12 (d, 2H). 
[0195] c) Under a nitrogen atmosphere, 2-[4-(2-hydroxy 
ethoxy)-benZyl]-malonic acid dimethyl ester (420 mg, 1.5 
mmol), tributylphosphine (303 mg, 1.5 mmol) and 3-(3 
Isopropyl-[1,2,4]oxadiaZol-5-yl)-9H-[3-carboline (276 mg, 
1.0 mmol) Were successively dissolved in dry benZene (15 
mL). Solid aZodicarboxylic dipiperidide (ADDP) (380 mg, 
1.5 mmol) Was added under stirring at 0° C. to the solution. 
After 10 min, the reaction mixture Was brought to room 
temperature and the stirring Was continued for 16 h. The 
reaction mixture Was cooled on ice again and added another 
portion of tributylphosphine (303 mg, 1.5 mmol) and 
ADDP) (380 mg, 1.5 mmol). After 10 min, the reaction 
mixture Was brought to room temperature and the stirring 
Was continued for another 16 h. The reaction mixture Was 
concentrated in vacuo and the residue chromatographed to 
give 217 mg (40%) of the title compound. 

[0196] 1H NMR (300 MHZ, CDC13): 6 1.48 (d, 6H), 3.10 
(d, 2H), 3.20-3.32 (m, 1H), 3.57 (1, 1H), 3.65 (s, 6H), 4.40 
(1, 2H), 4.85 (1, 2H), 6.68 (d, 2H), 7.03 (d, 2H), 7.42 (1, 1H), 
7.60-7.72 (m, 2H), 8.24 (d, 1H), 8.90 (s, 1H), 9.20 (s, 1H). 

1. A compound of formula (I) 

(1) 

G03 
T: 0011 
(6H0 

R1 o 
(CH2)n R3 

(O)m-Ar ZR4 
R2 

0 QR5 

Wherein ring A and ring B, fused to the ring containing X 
and T, independently of each other represents a 5-6 
membered cyclic ring, optionally substituted With one 
or more halogen, perhalomethyl, hydroxy, nitro, cyano, 
formyl, or C1_12-alkyl, C4_12-alkenynyl, C2_12-alkenyl, 
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C2_12-alkynyl, C1_12-alkoXy, aryloXy, arylalkyl, aryla 
lkoXy, heteroarylalkyl, heteroaryloXy, heteroaryla 
lkoXy, acyl, acyloXy, hydroXyC1_12-alkyl, arnino, acy 
larnino, C1_12-alkyl-arnino, arylarnino, arylalkylarnino, 
arnino-C1_12-alkyl, C1_12-alkoXycarbonyl, aryloXycar 
bonyl, arylalkoXycarbonyl, C1_12-alkoXyC1_12-alkyl, 
aryloXyC1_12-alkyl, arylalkoXyC1_12-alkyl, C1_12-alky 
lthio, thioC1_12-alkyl, C1_12-alkoXycarbonylarnino, ary 
loXycarbonylarnino, arylalkoXycarbonylarnino, bicy 
cloalkyl, (C3_6-cycloalkyl)C1_6-alkyl, C1_6 
dialkylarnino, C1_6-alkylsulfonyl, C1_6 
rnonoalkylarninosulfonyl, C1_G-dialkylarninosulfonyl, 
arylthio, arylsulfonyl, C1_6—rnonoalkylarninocarbonyl, 
C1_G-dialkylarninocarbonyl, —COR6 or —SO2R7, 
wherein R6 and R7 independently of each other are 
selected from hydroXy, halogen, perhalornethyl, C1_6 
alkoXy or arnino optionally substituted With one or 
more C1_6-alkyl or perhalornethyl; or aryl, Wherein the 
aryl optionally can be substituted With one or more 
halogen, perhalornethyl, hydroXy, nitro or cyano; or 
heteroaryl, Wherein the heteroaryl optionally can be 
substituted With halogen, arnino hydroXy, C1_6-alkyl or 
C1_6-alkoXy; or heterocyclyl, Wherein the heterocyclyl 
optionally can be substituted With halogen, arnino, 
hydroXy, C1_6-alkyl or C1_6-alkoXy; 

X is a valence bond, —(CHR8)—, —(CHR8)—CH2— 

(SO)—, —<SO>—, —<SOZ)—, —cH2—<so2)—, 
H2—O—CH2—, Wherein R8 is hydrogen, halogen, 

hydroXy, nitro, cyano, forrnyl, C1_12-alkyl, C1_12 
alkoXy, aryl, aryloXy, arylalkyl, arylalkoXy, heterocy 
clyl, heteroaryl, heteroarylalkyl, heteroaryloXy, het 
eroarylalkoXy, acyl, acyloXy, hydroXyalkyl, arnino, 
acylarnino, C1_12-alkyl-arnino, arylarnino, arylalky 
larnino, arninoC1_12-alkyl, C1_12-alkoXycarbonyl, ary 
loXycarbonyl, arylalkoXycarbonyl, C1_12-alkoXyC1_12 
alkyl, aryloXyC1_12-alkyl, arylalkoXyC1_12-alkyl, C1_12 
alkylthio, thioC1_12-alkyl, C1_lz-alkoxycarbonylarnino, 
aryloxygzarbonylarnino, arylalkoXycarbonylarnino, 
—COR or —SO2R10, Wherein R9 and R10 indepen 
dently of each other are selected from hydroXy, halo 
gen, C1_6-alkoXy, arnino optionally substituted With one 
or more C1_6-alkyl, perhalornethyl or aryl; 

T is N or CR14, Wherein R14 is hydrogen, C1_12-alkoXy, 
C1_12-alkyl, C4_12-alkenynyl, C2_12-alkenyl, C2_12-alky 
nyl, aryl or arylalkyl; 

Y is C, O, S, CO, SO, SO2 or NRll, Wherein R11 is 
hydrogen, C1_6-alkyl; 

k is 1 or 2; 

represents a single or a double bond; 

Ar is arylene, heteroarylene, or a divalent heterocyclic 
group each of Which can optionally be substituted With 
one or more halogen,C1_6-alkyl, arnino, hydroXy, C1_6 
alkoXy or aryl; 

R1 is hydrogen, hydroXy, halogen, C1_12-alkoXy, C1_12 
alkyl, C4_12-alkenynyl, C2_12-alkenyl, C2_12-alkynyl or 
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arylalkyl; optionally substituted With one or more halo 
gen, perhalornethyl, hydroXy, nitro or cyano; 

R2 is hydrogen, hydroXy, halogen, C1_12-alkoXy, CH2 
alkyl, C4_12-alkenynyl, C2_12-alkenyl, C2_12-alkynyl or 
arylalkyl; optionally substituted With one or more halo 
gen, perhalornethyl, hydroXy, nitro or cyano; or R2 
forms a bond together With R3; 

R3 is hydrogen, hydroXy, halogen, C1_12-alkoXy, CH2 
alkyl, C4_12-alkenynyl, C2_12_alkenyl, C2_12-alkynyl, 
acyl or arylalkyl; optionally substituted With one or 
more halogen, perhalornethyl, hydroXy, nitro or cyano; 
or R3 forms a bond together With R2; 

R4 is hydrogen, C1_12-alkyl, C4_12-alkenynyl, C2_12-alk 
enyl, C2_12-alkynyl, aryl, arylalkyl, heterocyclyl, het 
eroaryl or heteroarylalkyl groups; optionally substi 
tuted With one or more halogen, perhalornethyl, 
hydroXy, nitro or cyano; 

R5 is hydrogen, C1_12-alkyl, C4_12-alkenynyl, C2_12-alk 
enyl, C2_12-alkynyl, aryl, arylalkyl, heterocyclyl, het 
eroaryl or heteroarylalkyl groups; optionally substi 
tuted With one or more halogen, perhalornethyl, 
hydroXy, nitro or cyano; 

Z is oXygen or NR12, Wherein R12 represents hydrogen 
C1_12-alkyl, aryl, hydroXyC1_12-alkyl or arylalkyl 
groups or When Z is NR12, R4 and R12 may form a 5 or 
6 rnernbered nitrogen containing ring, optionally sub 
stituted With one or more C1_6-alkyl; 

Q is oXygen or NR13, Wherein R13 represents hydrogen 
C1_12-alkyl, aryl, hydroXyC1_12-alkyl or arylalkyl 
groups or When Q is NR13, R5 and R13 may form a 5 or 
6 rnernbered nitrogen containing ring, optionally sub 
stituted With one or more C1_6-alkyl; 

n is an integer ranging from 0 to 3; 

In is an integer ranging from 0 to 1; 

p is an integer ranging from 0 to 1; 

or a salt thereof With a pharrnaceutically acceptable acid 
or base, or any optical isorner or mixture of optical 
isorners, including a racernic mixture, or any tauto 
rneric forms. 

2. The compound of claim 1, Wherein ring A and ring B, 
fused to the ring containing X and T independently of each 
other represents a 5-6 rnernbered cyclic ring, optionally 
substituted With halogen, C1_6-alkyl or aryl, Wherein the aryl 
can be substituted With one or more halogen or C1_6-alkyl; 
or heterocyclyl, Wherein the heterocyclyl can be substituted 
With C1_6-alkyl. 

3. The compound of claim 1; Wherein ring A and ring B, 
fused to the ring containing X and T independently of each 
other represents a 5-6 rnernbered cyclic ring, optionally 
substituted With heterocyclyl, Wherein the heterocyclyl can 
be substituted With C1_6-alkyl. 

4. The compound of claim 1, Wherein ring A and ring B, 
fused to the ring containing X and T independently of each 
other represents aryl or pyridyl, optionally substituted With 
oXadiaZolyl, Wherein the oXadiaZolyl can be substituted With 
C1_4-alkyl. 

5. The compound of claim 1, Wherein X is a valence bond, 
—(CHR8)—, —(CHR8)—CH2—, —O—(CHR8)— or 
—S—(CHR8)—, Wherein R8 is hydrogen. 
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6. The compound of claim 1, wherein X is a valence bond, 
—(CHR8)—CH2— or —S—(CHR8)—, Wherein R8 is 
hydrogen. 

7. The compound of claim 1, Wherein T is N or CR14, 
Wherein R14 is hydrogen. 

8. The compound of claim 1, Wherein Y is C, O or S. 
9. The compound of claim 1, Wherein k is 2. 
10. The compound of claim 1, Wherein represents a 

single bond. 
11. The compound of claim 1, Wherein Ar represents 

arylene. 
12. The compound of claim 1, Wherein R1, R2 and R3 

represents hydrogen. 
13. The compound of claim 1, Wherein R4 and R5 repre 

sents hydrogen or methyl. 
14. The compound of claim 1, Wherein Z and Q represents 

0. 
15. The compound of claim 1, Wherein n is 1. 
16. The compound of claim 1, Wherein m is 1. 
17. The compound of claim 1, Wherein p is 0. 
18. The compound of claim 1 Which is 

2-[4-(2- [3-Carbolin-9-yl-ethoXy)-benZyl]-malonic acid 
dimethyl ester, 

2-[4-(2-[3-Carbolin-9-yl-ethoXy)-benZyl]-malonic acid, 

2- {4-[2-(10, 11 -Dihydro -dibenZo[b,f]aZepin-5 -yl) 
ethoXy]-benZyl} -malonic acid dimethyl ester, 
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2-(4-{2-[3-(3-Isopropyl-[1,2,4]oXadiaZol-5-yl)-[3-carbo 
lin-9-yl]-ethoXy}-benZyl)-malonic acid ester dimethyl, 
or a salt thereof With a pharmaceutically acceptable 
acid or base, or any optical isomer or mixture of optical 
isomers, including a racemic mixture, or any tauto 
meric forms. 

19. A pharmaceutical composition comprising the com 
pound of claim 1, or a pharmaceutically acceptable salt 
thereof, and a pharmaceutically acceptable carrier or diluent. 

20. The composition of claim 19 in unit dosage form, 
Wherein the compound comprises from about 0.05 to about 
100 mg, preferably from about 0.1 to about 50 mg. 

21. The pharmaceutical composition of claim 19, for oral, 
nasal, transdermal, pulmonary, or parenteral administration. 

22. A method for the treatment and/or prevention of 
conditions mediated by PeroXisome Proliferator-Activated 
Receptors (PPAR), the method comprising administering to 
a subject in need thereof an effective amount of a compound 
according to claim 1. 

23. A method for the treatment of diabetes and/or obesity, 
the method comprising administering to a subject in need 
thereof an effective amount of the compound of claim 1. 

24. The method of claim 23, Wherein the effective amount 
of the compound is in the range of from about 0.05 to about 
100 mg per day, preferably from about 0.1 to about 50 mg 
per day. 


