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or pharmaceutically acceptable salts, N-oxides, hydrates or 
solvates thereof, Wherein the variables shoWn are de?ned in 
the disclosure, and their pharmaceutical compositions as 
PPAR ligand receptor binders. The PPAR ligand receptor 
binders of this invention are use?rl as agonists or antagonists 
of the PPAR receptor. 
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THERAPEUTIC USES OF DI-ARYL ACID 
DERIVATIVES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application is a Reissue of application Ser. No. 
09/662,649, ?led Sep. 14, 2000, now US. Pat. No. 6,635, 
655, which is a continuation of international application no. 
PCT/US00/ 11833, ?led on Apr. 28, 2000, the contents of 
Which are incorporated by reference herein. This application 
also claims the bene?t of priority under 35 U.S.C. §119(e) to 
US. Provisional Application No. 60/131,455, ?led on Apr. 
28, 1999. 

BACKGROUND OF THE INVENTION 

This invention is directed to the use of diaryl acid deriva 
tives and their pharmaceutical compositions as PPAR ligand 
receptor binders. The PPAR ligand receptor binders of this 
invention are useful as agonists or antagonists of the PPAR 
receptor. 

FIELD OF THE INVENTION 

Peroxisome proliferator-activated receptors (PPAR) can 
be subdivided into three subtypes, namely: PPARot, PPARF), 
and PPARY. These are encoded by different genes 
(Motojima, Cell Structure and Function, 18:267*277, 1993). 
Moreover, 2 isoforms of PPARY also exist, PPARYl and Y2. 
These 2 proteins differ in their NH2-terminal-30 amino acids 
and are the result of alternative promoter usage and differen 
tial mRNA splicing (Vidal-Puig, Jimenez, Linan, Lowell, 
Hamann, Hu, Spiegelman, Flier, Moller, J. Clin. Invest., 
971255342561, 1996). 

Biological processes modulated by PPAR are those modu 
lated by receptors, or receptor combinations, Which are 
responsive to the PPAR receptor ligands described herein. 
These processes include, for example, plasma lipid transport 
and fatty acid catabolism, regulation of insulin sensitivity 
and blood glucose levels, Which are involved in 
hypoglycemia/hyperinsulinism (resulting from, for example, 
abnormal pancreatic beta cell function, insulin secreting 
tumors and/or autoimmune hypoglycemia due to autoanti 
bodies to insulin, the insulin receptor, or autoantibodies that 
are stimulatory to pancreatic beta cells), macrophage differ 
entiation Which lead to the formation of atherosclerotic 
plaques, in?ammatory response, carcinogenesis, 
hyperplasia, adipocyte differentiation. 

Obesity is an excessive accumulation of adipose tissue. 
Recent Work in this area indicates that PPARY plays a central 
role in the adipocyte gene expression and differentiation. 
Excess adipose tissue is associated With the development of 
serious medical conditions, for example, non-insulin 
dependent diabetes mellitus (NIDDM), hypertension, coro 
nary artery disease, hyperlipidemia obesity and certain 
malignancies. The adipocyte may also in?uence glucose 
homeostasis through the production of tumor necrosis factor 
or (TNFot) and other molecules. 

Non-insulin-dependent diabetes mellitus (N IDDM), or 
Type II diabetes, is the more common form of diabetes, With 
90*95% of hyperglycemic patients experiencing this form of 
the disease. In NIDDM there appears to be a reduction in the 
pancreatic [3-cell mass, several distinct defects in insulin 
secretion or a decrease in tissue sensitivity to insulin. The 
symptoms of this form of diabetes include fatigue, frequent 
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2 
urination, thirst, blurred vision, frequent infections and sloW 
healing of sores, diabetic nerve damage and renal disease. 

Resistance to the metabolic actions of insulin is one of the 
key features of non-insulin dependent diabetes (NIDDM). 
Insulin resistance is characterised by impaired uptake and 
utilization of glucose in insulin-sensitive target organs, for 
example, adipocytes and skeletal muscle, and by impaired 
inhibition of hepatic glucose output. The functional insulin 
de?ciency and the failure of insulin to supress hepatic glu 
cose output results in fasting hyperglycemia. Pancreatic 
[3-cells compensate for the insulin resistance by secreting 
increased levels of insulin. However, the [3-cells are unable 
to maintain this high output of insulin, and, eventually, the 
glucose-induced insulin secretion falls, leading to the dete 
rioration of glucose homeostasis and to the subsequent 
development of overt diabetes. 

Hyperinsulinemia is also linked to insulin resistance, 
hypertriglyceridaemia and increased plasma concentration 
of loW density lipoproteins. The association of insulin resis 
tance and hyperinsulinemia With these metabolic disorders 
has been termed “Syndrome X” and has been strongly linked 
to an increased risk of hypertension and coronary artery dis 
ease. 

Metformin is knoWn in the art to be used in the treatment 
ofdiabetes in humans (US. Pat. No. 3,174,901). Metformin 
acts primarily to decrease liver glucose production. Troglita 
zone® is knoWn to Work primarily on enhancing the ability 
of skeletal muscle to respond to insulin and take up glucose. 
It is knoWn that combination therapy comprising metformin 
and troglitazone can be used in the treatment of abnormali 
ties associated With diabetes (DDT 3z79i88, 1998). 
PPAR y activators, in particular Troglitazone®, have been 

found to convert cancerous tissue to normal cells in 

liposarcoma, a tumor of fat (PNAS 961395143956, 1999). 
Furthermore, it has been suggested that PPAR y activators 
may be useful in the treatment of breast and colon cancer 
(PNAS) 95:8806*8811, 1998, Nature Medicine 
4:1046*1052, 1998). 

Moreover, PPARY activators, for example Troglitazone®, 
have been implicated in the treatment of polycystic ovary 
syndrome (PCO). This is a syndrome in Women that is char 
acterized by chronic anovulation and hyperandrogenism. 
Women With this syndrome often have insulin resistance and 
an increased risk for the development of noninsulin 
dependent diabetes mellitus. (Dunaif, Scott, Finegood, 
Quintana, Whitcomb, J. Clin. Endocrinol. Metab., 81:3299, 
1996. 

Furthermore, PPARY activators have recently been discov 
ered to increase the production of progesterone and inhibit 
steroidogenesis in granulosa cell cultures and therefore may 
be useful in the treatment of climacteric. (US. Pat. No. 
5,814,647 Urban et a1. Sep. 29, 1998; B. Lohrke et a1. Jour 
nal of Endocrinology, 159, 429439, 1998). Climacteric is 
de?ned as the syndrome of endocrine, somatic and psycho 
logical changes occurring at the termination of the reproduc 
tive period in the female. 

Peroxisomes are cellular organelles Which play a role in 
controlling the redox potential and oxidative stress of cells 
by metabolizing a variety of substrates such as hydrogen 
peroxide. There are a number of disorders associated With 
oxidative stress. For example, in?ammatory response to tis 
sue injury, pathogenesis of emphysema, ischemia-associated 
organ injury (shock), doxorubicin-induced cardiac injury, 
drug-induced hepatotoxicity, atherosclerosis, and hyperoxic 
lung injuries, are each associated With the production of 
reactive oxygen species and a change in the reductive capac 
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ity of the cell. Therefore, it is envisaged that PPARO. 
activators, among other things, regulate the redox potential 
and oxidative stress in cells, Would be effective in the treat 
ment of these disorders (Poynter et al, J. Biol. Chem. 273, 
3283341, 1998). 

It has also been discovered that PPARO. agonists inhibit 
NFKB-mediated transcription thereby modulating various 
in?ammatory responses such as the inducible nitric oxide 
synthase (NOS) and cyclooxygenase-2 (COX-2) enzyme 
pathWays (Pineda-Torra, I. T al, 1999, Curr. Opinion in 
Lipidology, 10,151*9) and thus can be used in the therapeu 
tic intervention of a Wide variety of in?ammatory diseases 
and other pathologies (Colville-Nash, et al., Journal of 
Immunology, 161, 978*84, 1998; Staels et al, Nature, 393, 
79(L3, 1998). 

Peroxisome proliferators activate PPAR, Which in turn, 
acts as a transcription factor, and causes differentiation, cell 
groWth and proliferation of peroxisomes. PPAR activators 
are also thought to play a role in hyperplasia and carcinogen 
esis as Well as altering the enzymatic capability of animal 
cells, such as rodent cells, but these PPAR activators appear 
to have minimal negative effects in human cells (Green, Bio 
chem. Pharm. 43(3):393, 1992). Activation of PPAR results 
in the rapid increase of gamma glutamyl transpeptidase and 
catalase. 

PPARO. is activated by a number of medium and long 
chain fatty acids and is involved in stimulating [3-oxidation 
of fatty acids in tissues such as liver, heart, skeletal muscle, 
and broWn adipose tissue (Isseman and Green, supra; Beck 
et al., Proc. R. Soc. Lond. 247z83i87, 1992; Gottlicher et al., 
Proc. Natl. Acad. Sci. USA 89z4653i4657, 1992). Pharma 
cological PPARO. activators, for example feno?brate, 
clo?brate, gen?brozil, and beza?brate, are also involved in 
substantial reduction in plasma triglycerides along With 
moderate reduction in LDL cholesterol, and they are used 
particularly for the treatment of hypertriglyceridemia, 
hyperlipidemia and obesity. PPARO. is also knoWn to be 
involved in in?ammatory disorders. (Schoonjans, K., Cur 
rent Opionion in Lipidology, 8, 159*66, 1997). 

The human nuclear receptor PPARF) has been cloned from 
a human osteosarcoma cell cDNA library and is fully 
described in A. Schmidt et al., Molecular Endocrinology, 
6: 1 634*1641 (1992), the contents of Which are hereby incor 
porated herein by reference. It should be noted that PPARF) is 
also referred to in the literature as PPARB and as NUC1, and 
each of these names refers to the same receptor. For 
example, in A. Schmidt et al., Molecular Endocrinology, 6: 
pp. 1634*1641, 1992, the receptor is referred to as NUC1. 
PPARF) is observed in both embryo and adult tissues. This 
receptor has been reported to be involved in regulating the 
expression of some fat-speci?c genes, and plays a role in the 
adipogenic process (Amri, E. et al., J. Biol. Chem. 270, 
2367*71, 1995). 

Atherosclerotic disease is knoWn to be caused by a num 
ber of factors, for example, hypertension, diabetes, loW lev 
els of high density lipoprotein (HDL), and high levels of loW 
density lipoprotein (LDL). In addition to risk reduction via 
effects on plasma lipid concentrations and other risk factors, 
PPARO. agonists exert direct atheroprotective effects (Erick, 
M. H.,et al. 1997.. Circulation 96:2137*2143, de Faire, et al. 
1997. Cardiovasc. Drugs Ther. 11 Suppl 
1:257*63:257*263). 

It has recently been discovered that PPARF) agonists are 
useful in raising HDL levels and therefore useful in treating 
atherosclerotic diseases. (LeiboWitz et al.; WO/ 9728149). 
Atherosclerotic diseases include vascular disease, coronary 
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heart disease, cerebrovascular disease and peripheral vessel 
disease. Coronary heart disease includes CHD death, myo 
cardial infarction, and coronary revascularization. Cere 
brovascular disease includes ischemic or hemorrhagic stroke 
and transient ischemic attacks. 
PPARY subtypes are involved in activating adipocyte 

differentiation, and are not involved in stimulating peroxi 
some proliferation in the liver. Activation of PPARY is impli 
cated in adipocyte differentiation through the activation of 
adipocyte-speci?c gene expression (Lehmann, Moore, 
Smith-Oliver, Wilkison, Willson, KlieWer, J. Biol. Chem., 
270:12953*12956, 1995). The DNA sequences for the 
PPARY receptors are described in Elbrecht et al., BBRC 
224;431*437 (1996). Although peroxisome proliferators, 
including ?brates and fatty acids, activate the transcriptional 
activity of PPAR’s, only prostaglandin J 2 derivatives such as 
the arachidonic acid metabolite 15-deoxy-delta12, 
14-prostaglandin J 2 (15d-PGJ2) have been identi?ed as natu 
ral ligands speci?c for the PPARY subtype, Which also binds 
thiazolidinediones. This prostaglandin activates PPARY 
dependent adipogenesis, but activates PPARO. only at high 
concentrations (Forman, Tontonoz, Chen, Brun, 
Spiegelman, Evans, Cell, 83:803*812, 1995; KlieWer, 
Lenhard, Wilson, Patel, Morris, Lehman, Cell, 83:813*819, 
1995). This is further evidence that the PPAR family sub 
types are distinct from one another in their pharmacological 
response to ligands. 

It has been suggested that compounds activating both 
PPARO. and PPARY should be potent hypotriglyceridemic 
drugs, Which could be used in the treatment of dyslipidemia 
associated With atherosclerosis, non-insulin dependent dia 
betes mellitus,Syndrome X,. (Staels, B. et al., Curr. Pharm. 
Des., 3 (1), 1*14 (1997)) and familial combined hyperlipi 
demia (FCH). Syndrome X is the syndrome characterized by 
an initial insulin resistant state, generating 
hyperinsulinaemia, dyslipidaemia and impaired glucose 
tolerance, Which can progress to non-insulin dependent dia 
betes mellitus (Type II diabetes), characterized by hypergly 
cemia. FCH is characterized by hypercholesterolemia and 
hypertriglyceridemia Within the same patient and family. 
The present invention is directed to a series of compounds 

that are useful in modulating PPAR receptors, as Well as to a 
number of other pharmaceutical uses associated thereWith. 

SUMMARY OF THE INVENTION 

This invention provides neW aromatic compounds and 
pharmaceutical compositions prepared thereWith that are 
PPAR ligand receptor binders, and Which are useful as ago 
nists or antagonists of the PPAR receptors. The invention 
also includes the discovery of neW uses for previously 
knoWn compounds. 
The compounds for use according to the invention, 

including the neW compounds of the present invention, are 
of formula I 

(1) 
R1 R3 R5 R7 

6) k), A \i/b @ \'/C B \i/d E—Z 
R2 R4 R6 R8 

Wherein: 

@ and o 
are independently aryl, fused arylcycloalkenyl, fused 
arylcycloalkyl, fused arylheterocyclenyl, fused 
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arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, 
fused heteroarylcycloalkyl, fused heteroarylheterocyclenyl, 
or fused heteroarylheterocyclyl; R2 

A is iOi, iSi, iSOi, isozi, iNRBi, 5 — 

*C(O)*, *N(R14)C(O)*, *C(O)N(R15)*, R2 
*N(R14)C(O)N(R15)*, *C(R14):N*, 

R15 R15 
10 group; or 

—O‘+?O— > —S‘+?O— > When b is 2*4, then at least one pair of Vicinal R3 radicals 
taken together With the carbon atoms to Which the R3 

R16 R16 . . 
radicals are linked form a 

R14 R15 

—N h O— , achemical bond, 15 

R16 R4 
R14 0 R15 0 R14 R15 — 

| | 
—N hO—,or—|'|—N ho—; R4 

20 
R15 R16 

group; or 

B is *O*, isi, iNRgia a Chemical bond, When c is 241, then at least one pair ofvicinal R5 radicals 
4C(O)i, iN(R2O)C(O)i, or iC(O)N(R2O)i; 25 taken together With the carbon atoms to Which the R5 

E is a chemical bond or an ethylene group; radlcals are hnked form a 

a is (%6; 

b ‘is 04; R6 
c 1s (%4; _ 

30 
d is 0*6; 

. R 

g 1s 15; 6 

h is 141; 

R1, R3, R5 and R7, are independently hydrogen, halogen, 35 group; or 
alkyl, carboxyl, alkoxycarbonyl or aralkyl; _ _ _ _ _ 

R R R and R are inde enden? i(CH ) ix When d is 2*6, then~at least one pair of V1c1nal R7 radicals 
2’ 4’ 6 8’ p y 2 q ’ taken together With the carbon atoms to Which the R7 

q is 0*3; radicals are linked form a 

X is hydrogen, halogen, alkyl, alkenyl, cycloalkyl, 
heterocyclyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 40 
hydroxy, alkoxy, aralkoxy, heteroaralkoxy, carboxyl, R8 
alkoxycarbonyl, tetraZolyl, acyl, acyIHNSOZi, — 
iSRB, YlYzNi or Y3Y4NCOi; 

R 
Y1 and Y2 are independently hydrogen, alkyl, aryl, aralkyl 8 

or heteroaralkyl, or one of Y1 and Y2 is hydrogen or 45 
alkyl and the other of Y1 and Y2 is acyl or aroyl; 

Y3 andY4 are independently hydrogen, alkyl, aryl, aralkyl group’ or a S'membered cycloalkyl group; or 
or heteroaralkyl; When d is 2*6, then at least one pair of non-Vicinal R7 

Z is Rzlozcis RZIOCi’ cyclodmides iCN’ 50 ridlCalS taken together with the carbon atoms to Which 
R2lO2SHNCOi’ RZIOZSHNi’ (RZJZNCOi’ t e R7 radicals are linked form a 5-membered 
R OiZ 4-thiaZolidinedion l or tetraZol l' and cycloalkyl group’ or 

21 ’ _ y ’ y ’ germinal R5 and R6 radicals taken together With the car 
R19 and R21 are Independently hydrogen’ alkyl’ ary 1’ bon atom through Which these radicals are linked form 

cycloalkyl’ or aralkyl; 55 a 5 membered cycloalkyl group; or 

R13: R17: R19 and R23 are independently RzzOcis geminal R7 and R8 radicals taken together With the carbon 
R22NHOC*, hydrogen, alkyl, aryl, heteroaryl, atom through Which these radicals are linked form a 5 
cycloalkyl, heterocyclyl, heteoaralkyl, or aralkyl; membered cycloalkyl group; and 

R14, R15, R16, R18 and R20 are independently hydrogen, R22 is hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, 
alkyl, aralkyl, carbonyl, or alkoxycarbonyl; 60 heterocyclyl, heteroarylkyl, or aralkyl; Or 

or R14’ and R15 taken together With the Carbon and nitr0_ a pharmaceutically acceptable salt thereof, an N-oxide 
gen atoms through which they are liked form a 5 or thereof, a hydrate thereof or a solvate thereof. 

6-membered aZaheterocyclyl group; or DETAILED DESCRIPTION OF THE INVENTION 

When a is 2*6, then at least one pair of Vicinal Rl radicals 65 AS employed above and throughout the disclosure, the 
taken together With the carbon atoms to Which the R1 following terms, unless otherWise indicated, shall be under 
radicals are linked form a stood to have the folloWing meanings: 
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De?nitions 

In the present speci?cation, the term “compounds for use 
according to the invention”, and equivalent expressions, are 
meant to embrace compounds of general Formula (I) as 
hereinbefore described, Which expression includes the 
prodrugs, the pharmaceutically acceptable salts, and the 
solvates, e.g. hydrates, Where the context so permits. 
Similarly, reference to intermediates, Whether or not they 
themselves are claimed, is meant to embrace their salts, and 
solvates, Where the context so permits. For the sake of 
clarity, particular instances When the context so permits are 
sometimes indicated in the text, but these instances are 
purely illustrative and it is not intended to exclude other 
instances When the context so permits. 

“Prodrug” means a compound Which is convertible in vivo 
by metabolic means (eg by hydrolysis) to a compound of 
Formula (1), including N-oxides thereof. For example an 
ester of a compound of Formula (1) containing a hydroxy 
group may be convertible by hydrolysis in vivo to the parent 
molecule. Alternatively an ester of a compound of Formula 
(1) containing a carboxy group may be convertible by 
hydrolysis in vivo to the parent molecule. 

“Patient” includes both human and other mammals. 
In the present invention, the moiety 

R2 R4 

R2 R4 

R6 R8 
_ , or _ 

R5 R8 

encompasses both the syn and anti con?gurations. 
“Chemical bond” means a direct single bond betWeen 

atoms. 

“Acyl” means an H4COi or alkyl-COi group Wherein 
the alkyl group is as herein described. Preferred acyls con 
tain a loWer alkyl. Exemplary acyl groups include formyl, 
acetyl, propanoyl, 2-methylpropanoyl, butanoyl and palmi 
toyl. 

“Alkenyl” means an aliphatic hydrocarbon group contain 
ing a carbon-carbon double bond and Which may be a 
straight or branched chain having about 2 to about 15 carbon 
atoms in the chain. Preferred alkenyl groups have 2 to about 
12 carbon atoms in the chain and more preferably about 2 to 
about 4 carbon atoms in the chain. Branched means that one 
or more loWer alkyl groups such as methyl, ethyl or propyl 
are attached to a linear alkenyl chain. “LoWer alkenyl” 
means about 2 to about 4 carbon atoms in the chain, Which 
may be straight or branched. The alkenyl group is optionally 
substituted by one or more halo groups. Exemplary alkenyl 
groups include ethenyl, propenyl, n-butenyl, i-butenyl, 
3-methylbut-2-enyl, n-pentenyl, heptenyl, octenyl and dece 
nyl. 

“Alkoxy” means an alkyl-Oi group Wherein the alkyl 
group is as herein described. Exemplary alkoxy groups 
include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy 
and heptoxy. 

“Alkoxycarbonyl” means an alkyl-OiCOi group, 
Wherein the alkyl group is as herein de?ned. Exemplary 
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8 
alkoxycarbonyl groups include methoxycarbonyl, 
ethoxycarbonyl, or t-butyloxycarbonyl. 

“Alkyl” means an aliphatic hydrocarbon group Which may 
be straight or branched having about 1 to about 20 carbon 
atoms in the chain. Preferred alkyl groups have 1 to about 13 
carbon atoms in the chain. Branched means that one or more 
loWer alkyl groups such as methyl, ethyl or propyl are 
attached to a linear alkyl chain. “LoWer alkyl” means about 1 
to about 4 carbon atoms in the chain, Which may be straight 
or branched. The alkyl is optionally substituted With one or 
more “alkyl group substituents” Which may be the same or 
different, and include halo, carboxy, cycloalkyl, 
cycloalkenyl, heterocyclyl, heterocyclenyl, aryl, alkoxy, 
alkoxycarbonyl, aralkoxycarbonyl, heteroaralkoxycarbonyl, 
YIYZNCOi, wherein Y1 and Y2 are independently 
hydrogen, alkyl, aryl, aralkyl or heteroaralkyl, or Y1 and Y2 
taken together With the nitrogen atom to WhichYl and Y2 are 
attached form heterocyclyl. Exemplary alkyl groups include 
methyl, tri?uoromethyl, ethyl, n-propyl, i-propyl, n-butyl, 
t-butyl, n-pentyl, and 3-pentyl. Preferably, the alkyl group 
substituent is selected from acyl, carboxy, carboxymethyl, 
methoxycarbonylethyl, benZyloxycarbonylmethyl, and 
pyridylmethyloxycarbonylmethyl and alkoxycarbonyl. 

“Alkylsul?nyl” means an alkyl-SOi group Wherein the 
alkyl group is as de?ned above. Preferred groups are those 
Wherein the alkyl group is loWer alkyl. 

“Alkylsulfonyl” means an alkyl-802i group Wherein the 
alkyl group is as de?ned above. Preferred groups are those 
Wherein the alkyl group is loWer alkyl. 

“Alkylthio” means an alkyl-Si group Wherein the alkyl 
group is as de?ned above. Exemplary alkylthio groups 
include methylthio, ethylthio, i-propylthio and heptylthio. 

“Aralkoxy” means an aralkyl-Oi group Wherein the 
aralkyl group is as de?ned herein. Exemplary aralkoxy 
groups include benZyloxy and l- and 
2-naphthalenemethoxy. 

“Aralkoxycarbonyl” means an aralkyl-OiCOi group 
Wherein the aralkyl group is as de?ned herein. An exemplary 
aralkoxycarbonyl group is benZyloxycarbonyl. 

“Aralkyl” means an aryl-alkyl- group Wherein the aryl and 
alkyl groups are as de?ned herein. Preferred aralkyls contain 
a loWer alkyl moiety. Exemplary aralkyl groups include 
benZyl, 2-phenethyl and naphthalenemethyl. 

“Aralkylsulfonyl” means an aralkyl-SOZi group Wherein 
the aralkyl group is as de?ned herein. 

“Aralkylsul?nyl” means an aralkyl-SOi group Wherein 
the aralkyl group is as de?ned herein. 

“Aralkylthio” means an aralkyl-Si group Wherein the 
aralkyl group is as de?ned herein. An exemplary aralkylthio 
group is benZylthio. 

“Aroyl” means an aryl-COi group Wherein the aryl 
group is as de?ned herein. Exemplary aroyl groups include 
benZoyl and l- and 2-naphthoyl. 

“Aryl” means an aromatic monocyclic or multicyclic ring 
system of about 6 to about 14 carbon atoms, preferably of 
about 6 to about 10 carbon atoms. The aryl is optionally 
substituted With one or more “ring system substituents” 
Which may be the same or different, and are as de?ned 
herein. Exemplary aryl groups include phenyl, naphthyl, 
substituted phenyl, and substituted naphthyl. 

“AryldiaZo” means an aryl-diaZo- group Wherein the aryl 
and diaZo groups are as de?ned herein. 
“Fused arylcycloalkenyl” means a fused aryl and 

cycloalkenyl as de?ned herein. Preferred fused arylcycloalk 
enyls are those Wherein the aryl thereof is phenyl and the 
cycloalkenyl consists of about 5 to about 6 ring atoms. A 
fused arylcycloalkenyl group may be bonded to the rest of 
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the compound through any atom of the fused system capable 
of such bondage. The fused arylcycloalkenyl may be option 
ally substituted by one or more ring system substituents, 
Wherein the “ring system substituent” is as de?ned herein. 
Exemplary fused arylcycloalkenyl groups include 1,2 
dihydronaphthylenyl; indenyl; l,4-naphthoquinonyl, and the 
like. 

“Fused arylcycloalkyl” means a fused aryl and cycloalkyl 
as de?ned herein. Preferred fused arylcycloalkyls are those 
Wherein the aryl thereof is phenyl and the cycloalkyl consists 
of about 5 to about 6 ring atoms. A fused arylcycloalkyl 
group may be bonded to the rest of the compound through 
any atom of the fused system capable of such bonding. The 
fused arylcycloalkyl may be optionally substituted by one or 
more ring system substituents, Wherein the “ring system 
substituent” is as de?ned herein. Exemplary fused arylcy 
cloalkyl groups include l,2,3,4-tetrahydronaphthylenyl; l,4 
dimethyl-2,3 -dihydronaphthalenyl; 2,3 -dihydro- l ,4 
naphthoquinonyl, ot-tetralonyl, and the like. 

“Fused arylheterocyclenyl” means a fused aryl and het 
erocylenyl Wherein the aryl and heterocyclenyl groups are as 
de?ned herein. Preferred fused arylheterocyclenyl groups 
are those Wherein the aryl thereof is phenyl and the hetero 
cyclenyl consists of about 5 to about 6 ring atoms. A fused 
arylheterocyclenyl group may be bonded to the rest of the 
compound through any atom of the fused system capable of 
such bonding. The designation of aZa, oxa or thia as a pre?x 
before the heterocyclenyl portion of the fused arylhetero 
cyclenyl means that a nitrogen, oxygen or sulfur atom 
respectively, is present as a ring atom. The fused arylhetero 
cyclenyl may be optionally substituted by one or more ring 
system substituents, Wherein the “ring system substituen ” is 
as de?ned herein. The nitrogen atom of a fused arylhetero 
cyclenyl may be a basic nitrogen atom. The nitrogen or sul 
phur atom of the heterocyclenyl portion of the fused arylhet 
erocyclenyl is also optionally oxidiZed to the corresponding 
N-oxide, S-oxide or S,S-dioxide. Exemplary fused arylhet 
erocyclenyl include 3H-indolinyl, 2(1H)quinolinonyl, 2H-l - 
oxoisoquinolyl, 1,2-dihydroquinolinyl, (2H)quinolinyl 
N-oxide, 3,4-dihydroquinolinyl, l,2-dihydroisoquinolinyl, 
3,4-dihydroisoquinolinyl, chromonyl, 3,4 
dihydroisoquinoxalinyl, 4-(3H)quinaZolinonyl, 
4H-chromen-2yl, and the like. Preferably, 2(1H) 
quinolinonyl, 1,2-dihydroquinolinyl, (2H)quinolinyl 
N-oxide, or 4-(3H)quinaZolinonyl. 

“Fused arylheterocyclyl” means a fused aryl and hetero 
cyclyl Wherein the aryl and heterocyclyl groups are as 
de?ned herein. Preferred fused arylheterocyclyls are those 
Wherein the aryl thereof is phenyl and the heterocyclyl con 
sists of about 5 to about 6 ring atoms. A fused arylheterocy 
clyl may be bonded to the rest of the compound through any 
atom of the fused system capable of such bonding. The des 
ignation of am, oxa or thia as a pre?x before the heterocyclyl 
portion of the fused arylheterocyclyl means that a nitrogen, 
oxygen or sulphur atom respectively is present as a ring 
atom. The fused arylheterocyclyl group may be optionally 
substituted by one or more ring system substituents, Wherein 
the “ring system substituent” is as de?ned herein. The nitro 
gen atom of a fused arylheterocyclyl may be a basic nitrogen 
atom. The nitrogen or sulphur atom of the heterocyclyl por 
tion of the fused arylheterocyclyl is also optionally oxidiZed 
to the corresponding N-oxide, S-oxide or S,S-dioxide. 
Exemplary fused arylheterocyclyl ring systems include 
indolinyl, l,2,3,4-tetrahydroisoquinolinyl, l,2,3,4 
tetrahydroquinolinyl, lH-2,3-dihydroisoindol-2-yl, 2,3 
dihydrobenZ[f]isoindol-2-yl, l,2,3,4-tetrahydrobenZ[g] 
isoquinolin-2-yl, chromanyl, isochromanonyl, 2,3 
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10 
dihydrochromonyl, l,4-benZodioxan, l,2,3,4 
tetrahydroquinoxalinyl, and the like. Preferably, l,2,3,4 
tetrahydroisoquinolinyl, l,2,3,4-tetrahydroquinoxalinyl, and 
l ,2,3 ,4-tetrahydroquinolinyl. 
“Aryloxy” means an aryl-Oi group Wherein the aryl 

group is as de?ned herein. Exemplary groups include phe 
noxy and 2-naphthyloxy. 

“Aryloxycarbonyl” means an aryl-OiCOi group 
Wherein the aryl group is as de?ned herein. Exemplary ary 
loxycarbonyl groups include phenoxycarbonyl and naph 
thoxycarbonyl. 

“Arylsulfonyl” means an aryl-802i group Wherein the 
aryl group is as de?ned herein. 

“Arylsul?nyl” means an aryl-SOi group Wherein the 
aryl group is as de?ned herein. 

“Arylthio” means an aryl-Si group Wherein the aryl 
group is as de?ned herein. Exemplary arylthio groups 
include phenylthio and naphthylthio. 

“Carbamoyl” is an NHziCOi group. 
“Carboxy” means a HO(O)Ci (carboxylic acid) group. 
“Compounds of the invention,” and equivalent 

expressions, are meant to embrace compounds of general 
Formula (I) as hereinbefore described, Which expression 
includes the prodrugs, the pharmaceutically acceptable salts, 
and the solvates, e. g. hydrates, Where the context so permits. 
Similarly, reference to intermediates, Whether or not they 
themselves are claimed, is meant to embrace their salts, and 
solvates, Where the context so permits. For the sake of 
clarity, particular instances When the context so permits are 
sometimes indicated in the text, but these instances are 
purely illustrative and it is not intended to exclude other 
instances When the context so permits. 

“Cycloalkoxy” means an cycloalkyl-Oi group wherein 
the cycloalkyl group is as de?ned herein. Exemplary 
cycloalkoxy groups include cyclopentyloxy and cyclohexy 
loxy. 

“Cycloalkyl-alkoxy” means an cycloalkyl-alkylene-Oi 
group Wherein the cycloalkyl group and alkylene group are 
as de?ned herein. Exemplary cycloalkyl-alkoxy groups 
include cyclopentylmethylene-oxy and 
cyclohexylmethylene-oxy. 

“Cycloalkenyl” means a non-aromatic mono- or multicy 
clic ring system of about 3 to about 10 carbon atoms, prefer 
ably of about 5 to about 10 carbon atoms, and Which con 
tains at least one carbon-carbon double bond. Preferred ring 
siZes of rings of the ring system include about 5 to about 6 
ring atoms. The cycloalkenyl is optionally substituted With 
one or more “ring system substituents” Which may be the 
same or different, and are as de?ned herein. Exemplary 
monocyclic cycloalkenyl include cyclopentenyl, 
cyclohexenyl, cycloheptenyl, and the like. An exemplary 
multicyclic cycloalkenyl is norbomylenyl. 

“Cycloalkyl” means a non-aromatic mono- or multicyclic 
ring system of about 3 to about 10 carbon atoms, preferably 
of about 5 to about 10 carbon atoms. Preferred ring siZes of 
rings of the ring system include about 5 to about 6 ring 
atoms. The cycloalkyl is optionally substituted With one or 
more “ring system substituents” Which may be the same or 
different, and are as de?ned herein. Exemplary monocyclic 
cycloalkyl include cyclopentyl, cyclohexyl, cycloheptyl, and 
the like. Exemplary multicyclic cycloalkyl include 
l-decalin, norbornyl, adamant-(l- or 2-)yl, and the like. 

“Cycloalkylene” means a bivalent, saturated carbocyclic 
group having about 3 to about 6 carbon atoms. Preferred 
cycloalkylene groups include l,l-, l,2-, l,3-, and l,4-cis or 
trans-cyclohexylene, and l,l-, 1,2-, and l,3-cyclopentylene. 
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“Cyclo-imide” means a compound of formulae 

Nip , NlN, o Nip . I 

The cyclo-imide moiety may be attached to the parent mol 
ecule through either a carbon atom or nitrogen atom of the 
carbamoyl moiety. An exemplary imide group is 
N-phthalimide. 

“DiaZo” means a bivalent iN:Ni radical. 
“Halo” means ?uoro, chloro, bromo, or iodo. Preferred 

are ?uoro, chloro and bromo, more preferably ?uoro and 
chloro. 

“Halo” means ?uoro, chloro, bromo, or iodo. Preferred 
are ?uoro, chloro and bromo, more preferably ?uoro and 
chloro. 

“Heteroaralkyl” means a heteroaryl-alkyl- group Wherein 
the heteroaryl and alkyl groups are as de?ned herein. Pre 
ferred heteroaralkyls contain a loWer alkyl moiety. Exem 
plary heteroaralkyl groups include thienylmethyl, 
pyridylmethyl, imidaZolylmethyl and pyraZinylmethyl. 

“Heteroaralkylthio” means a heteroaralkyl-Si group 
Wherein the heteroaralkyl group is as de?ned herein. An 
exemplary heteroaralkylthio group is 3-pyridinepropanthiol. 

“Heteroaralkoxy” means an heteroaralkyl-Oi group 
Wherein the heteroaralkyl group is as de?ned herein. An 
exemplary heteroaralkoxy group is 4-pyridylmethyloxy. 

“Heteroaroyl” means an means an heteroaryl-COi group 
Wherein the heteroaryl group is as de?ned herein. Exemplary 
heteroaryl groups include thiophenoyl, nicotinoyl, pyrrol-2 
ylcarbonyl and l- and 2-naphthoyl and pyridinoyl. 

“HeteroaryldiaZo” means an heteroaryl-diaZo- group 
Wherein the heteroaryl and diaZo groups are as de?ned 
herein. 

“Heteroaryl” means an aromatic monocyclic or multicy 
clic ring system of about 5 to about 14 carbon atoms, prefer 
ably about 5 to about 10 carbon atoms, in Which at least one 
of the carbon atoms in the ring system is replaced by a hetero 
atom, i.e., other than carbon, for example nitrogen, oxygen 
or sulfur. Preferred ring siZes of rings of the ring system 
include about 5 to about 6 ring atoms. The heteroaryl ring is 
optionally substituted by one or more “ring system substitu 
ents” Which may be the same or different, and are as de?ned 
herein. The designation of aZa, oxa or thia as a pre?x before 
the heteroaryl means that a nitrogen, oxygen or sulfur atom 
is present, respectively, as a ring atom. A nitrogen atom of an 
heteroaryl may be a basic nitrogen atom and also may be 
optionally oxidiZed to the corresponding N-oxide. Exem 
plary heteroaryl and substituted heteroaryl groups include 
pyraZinyl, thienyl, isothiaZolyl, oxaZolyl, pyraZolyl, 
cinnolinyl, pteridinyl, benZofuryl, furaZanyl, pyrrolyl, 1,2,4 
thiadiaZolyl, pyridaZinyl, indaZolyl, quinoxalinyl, 
phthalaZinyl, imidaZo [l,2-a]pyridine, imidaZo[2,l-b] 
thiaZolyl, benZofuraZanyl, aZaindolyl, benZimidaZolyl, 
benZothienyl, thienopyridyl, thienopyrimidyl, 
pyrrolopyridyl, imidaZopyridyl, naphthyridinyl, 
benZoaZaindole, l,2,4-triaZinyl, benZothiaZolyl, furyl, 
imidaZolyl, indolyl, isoindolyl, indoliZinyl, isoxaZolyl, 
isoquinolinyl, isothiaZolyl, oxadiaZolyl, pyraZinyl, 
pyridaZinyl, pyraZolyl, pyridyl, pyrimidinyl, pyrrolyl, 
quinaZolinyl, quinolinyl, 1,3,4-thiadiazolyl, thiaZolyl, thie 
nyl and triaZolyl. Preferred heteroaryl and substituted het 
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12 
eroaryl groups include quinolinyl, indaZolyl, indolyl, 
quinaZolinyl, pyridyl, pyrimidinyl, furyl, benZothiaZolyl, 
quinoxalinyl, benZimidaZolyl, benZothienyl, and isoquinoli 
nyl. 

“Fused heteroarylcycloalkenyl” means a fused heteroaryl 
and cycloalkenyl Wherein the heteroaryl and cycloalkenyl 
groups are as de?ned herein. Preferred fused heteroarylcy 
cloalkenyls are those Wherein the heteroaryl thereof is phe 
nyl and the cycloalkenyl consists of about 5 to about 6 ring 
atoms. A fused heteroarylcycloalkenyl may be bonded to the 
rest of the compound through any atom of the fused system 
capable of such bonding. The designation of aZa, oxa or thia 
as a pre?x before the heteroaryl portion of the fused het 
eroarylcycloalkenyl means that a nitrogen, oxygen or sulfur 
atom is present, respectively, as a ring atom. The fused het 
eroarylcycloalkenyl may be optionally substituted by one or 
more ring system substituents, Wherein the “ring system 
substituent” is as de?ned herein. The nitrogen atom of a 
fused heteroarylcycloalkenyl may be a basic nitrogen atom. 
The nitrogen atom of the heteroaryl portion of the fused 
heteroarylcycloalkenyl may also be optionally oxidiZed to 
the corresponding N-oxide. Exemplary fused heteroarylcy 
cloalkenyl groups include 5,6-dihydroquinolyl; 5,6 
dihydroisoquinolyl; 5,6-dihydroquinoxalinyl; 5,6 
dihydroquinaZolinyl; 4,5-dihydro-lH-benZimidaZolyl; 4,5 
dihydrobenZoxaZolyl; l,4-naphthoquinolyl, and the like. 

“Fused heteroarylcycloalkyl” means a fused heteroaryl 
and cycloalkyl Wherein the heteraryl and cycloalkyl groups 
are as de?ned herein. Preferred fused heteroarylcycloalkyls 
are those Wherein the heteroaryl thereof consists of about 5 
to about 6 ring atoms and the cycloalkyl consists of about 5 
to about 6 ring atoms. A fused heteroarylcycloalkyl may be 
bonded to the rest of the compoun through any atom of the 
fused system capable of such bonding. The designation of 
am, oxa or thia as a pre?x before the heteroaryl portion of 
the fused heteroarylcycloalkyl means that a nitrogen, oxygen 
or sulfur atom is present respectively as a ring atom. The 
fused heteroarylcycloalkyl may be optionally substituted by 
one or more ring system substituents, Wherein the “ring sys 
tem substituent” is as de?ned herein. The nitrogen atom of a 
fused heteroarylcycloalkyl may be a basic nitrogen atom. 
The nitrogen atom of the heteroaryl portion of the fused 
heteroarylcycloalkyl may also be optionally oxidiZed to the 
corresponding N-oxide. Exemplary fused heteroarylcy 
cloalkyl include 5,6,7,8-tetrahydroquinolinyl; 5,6,7,8 
tetrahydroisoquinolyl; 5,6,7,8-tetrahydroquinoxalinyl; 5,6, 
7,8-tetrahydroquinaZolyl; 4,5,6,7-tetrahydro-1H 
benZimidaZolyl; 4,5,6,7-tetrahydrobenZoxaZolyl; lH-4-oxa 
l,5-diaZanaphthalen-2-only; l,3-dihydroimidaZole-[4,5] 
pyridin-2-onyl, 2,3-dihydro-l,4-dinaphthoquinonyl and the 
like, preferably, 5,6,7,8-tetrahydroquinolinyl or 5,6,7,8 
tetrahydroisoquinolyl. 

“Fused heteroarylheterocyclenyl” means a fused het 
eroaryl and heterocyclenyl Wherein the heteraryl and hetero 
cyclenyl groups are as de?ned herein. Preferred fused het 
eroarylheterocyclenyls are those Wherein the heteroaryl 
thereof consists of about 5 to about 6 ring atoms and the 
heterocyclenyl consists of about 5 to about 6 ring atoms. A 
fused heteroarylheterocyclenyl may be bonded to the rest of 
the compound through any atom of the fused system capable 
of such bonding. The designation of aZa, oxa or thia as a 
pre?x before the heteroaryl or heterocyclenyl portion of the 
fused heteroarylheterocyclenyl means that a nitrogen, oxy 
gen or sulfur atom is present respectively as a ring atom. The 
fused heteroarylheterocyclenyl may be optionally substi 
tuted by one or more ring system substituent, Wherein the 
“ring system substituent” is as de?ned herein. The nitrogen 
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atom of a fused heteroarylaZaheterocyclenyl may be a basic 
nitrogen atom. The nitrogen or sulphur atom or the het 
eroaryl or heterocyclenyl portion of the fused heteroarylhet 
erocyclenyl may also be optionally oxidized to the corre 
sponding N-oxide, S-oxide or S,S-dioxide. Exemplary fused 
heteroarylheterocyclenyl groups include 7,8-dihydro[1,7] 
naphthyridinyl; 1,2-dihydro[2,7]naphthyridinyl; 6,7 
dihydro-3H-imidaZo[4,5-c]pyridyl; 1,2-dihydro-1,5 
naphthyridinyl; 1,2-dihydro-1,6-naphthyridinyl; 1,2 
dihydro-1,7-naphthyridinyl; 1,2 -dihydro -1,8 - 
naphthyridinyl; 1,2-dihydro-2,6-naphthyridinyl, and the 
like. 

“Fused heteroarylheterocyclyl” means a fused heteroaryl 
and heterocyclyl Wherein the heteroaryl and heterocyclyl 
groups are as de?ned herein. Preferred fused heteroarylhet 
erocyclyls are those Wherein the heteroaryl thereof consists 
of about 5 to about 6 ring atoms and the heterocyclyl con 
sists of about 5 to about 6 ring atoms. A fused heteroarylhet 
erocyclyl may be bonded to the rest of the compound 
through any atom of the fused system capable of such bond 
ing. The designation of aZa, oxa or thia as a pre?x before the 
heteroaryl or heterocyclyl portion of the fused heteroarylhet 
erocyclyl means that a nitrogen, oxygen or sulfur atom is 
present respectively as a ring atom. The fused heteroarylhet 
erocyclyl may be optionally substituted by one or more ring 
system substituent, Wherein the “ring system substituent” is 
as de?ned herein. The nitrogen atom of a fused heteroaryl 
heterocyclyl may be a basic nitrogen atom. The nitrogen or 
sulphur atom of the heteroaryl or heterocyclyl portion of the 
fused heteroarylheterocyclyl may also be optionally oxi 
diZed to the corresponding N-oxide, S-oxide or S,S-dioxide. 
Exemplary fused heteroarylheterocyclyl groups include 2,3 
dihydro- 1 H pyrrol[3 ,4-b]quinolin-2-yl; 1,2,3,4 
tetrahydrobenZ[b][1,7]naphthyridin-2-yl; 1,2,3,4 
tetrahydrobenZ[b][1,6]naphthyridin-2-yl; 1,2,3,4 
tetrahydro-9H-pyrido[3,4-b]indol-2yl; 1,2,3 ,4 
tetrahydro9H-pyrido[4,3 -b]indol-2yl, 2,3,-dihydro-1H 
pyrrolo[3,4-b]indol-2-yl; 1H-2,3,4,5-tetrahydroaZepino[3,4 
b]indol-2-yl; 1H-2,3,4,5-tetrahydroaZepino[3,4-b]indol-3 
yl; 1H-2,3,4,5-tetrahydroaZepino[4,5-b]indol-2yl, 5,6,7,8 
tetrahydro[ 1 ,7]napthyridinyl; 1,2,3,4-tetrhydro[2,7] 
naphthyridyl; 2,3-dihydro[1,4]dioxino[2,3-b ]pyridyl; 2,3 
dihydro[1,4]dioxino[2,3-b]pryidyl; 3,4-dihydro-2H-1-oxa 
[4,6]diaZanaphthalenyl; 4,5,6,7-tetrahydro-3H-imidaZo[4,5 
c]pyridyl; 6,7-dihydro[5,8]diaZanaphthalenyl; 1,2,3,4 
tetrahydro[l ,5 ]napthyridinyl; 1,2 , 3 , 4-tetrahydro[ 1 , 6] 
napthyridinyl, 1,2,3,4-tetrahydro[1,7]napthyridinyl; 1,2,3,4 
tetrahydro[l ,8]napthyridinyl; 1,2,3,4-tetrahydro[2, 6] 
napthyridinyl, and the like. 

“Heteroarylsulfonyl” means an heteroaryl-802i group 
Wherein the heteroaryl group is as de?ned herein. An exam 
plary heterarylsulfonyl groups is 3-pyridinepropansulfonyl. 

“Heteroarylsul?nyl” means an heteroaryl-SOi group 
Wherein the heteroaryl group is as de?ned herein. 

“Heteroarylthio” means an heteroaryl-Si group Wherein 
the heteroaryl group is as de?ned herein. Exemplary het 
eroaryl thio groups include pyridylthio and quinolinylthio. 

“Heterocyclenyl” means a non-aromatic monocyclic or 
multicyclic hydrocarbon ring system of about 3 to about 10 
carbon atoms, preferably about 5 to about 10 carbon atoms, 
in Which at least one or more of the carbon atoms in the ring 
system is replaced by a hetero atom, for example a nitrogen, 
oxygen or sulfur atom, and Which contains at least one 
carbon-carbon double bond or carbon-nitrogen double bond. 
Preferred ring siZes of rings of the ring system include about 
5 to about 6 ring atoms. The designation of aZa, oxa or thia 
as a pre?x before the heterocyclenyl means that a nitrogen, 
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14 
oxygen or sulfur atom is present respectively as a ring atom. 
The heterocyclenyl may be optionally substituted by one or 
more ring system substituents, Wherein the “ring system 
substituent” is as de?ned herein. The nitrogen atom of an 

heterocyclenyl may be a basic nitrogen atom. The nitrogen 
or sulphur atom of the heterocyclenyl is also optionally oxi 
diZed to the corresponding N-oxide, S-oxide or S,S-dioxide. 
Exemplary monocyclic aZaheterocyclenyl groups include 
1,2,3,4-tetrahydrohydropyridine, 1,2-dihydropyridyl, 1,4 
dihydropyridyl, 1,2,3,6-tetrahydropyridine, 1,4,5,6 
tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 
2-imidaZolinyl, 2-pyraZolinyl, and the like. Exemplary oxa 
heterocyclenyl groups include 3,4-dihydro-2H-pyran, 
dihydrofuryl, and ?uorodihydrofuryl An exemplary multicy 
clic oxaheterocyclenyl group is 7-oxabicyclo[2.2.1] 
heptenyl. Exemplary monocyclic thiaheterocycleny rings 
include dihydrothiophenyl and dihydrothiopyranyl. 

“Heterocyclyl” means a non-aromatic saturated monocy 
clic or multicyclic ring system of about 3 to about 10 carbon 
atoms, preferably about 5 to about 10 carbon atoms, in 
Which at least one of the carbon atoms in the ring system is 
replaced by a hetero atom, for example nitrogen, oxygen or 
sulfur. Preferred ring siZes of rings of the ring system 
include about 5 to about 6 ring atoms. The designation of 
am, oxa or thia as a pre?x before the heterocyclyl means that 

a nitrogen, oxygen or sulfur atom is present respectively as a 

ring atom. The heterocyclyl may be optionally substituted by 
one or more “ring systenm substituents” Which may be the 

same or different, and are as de?ned herein. The nitrogen 
atom of an heterocyclyl may be a basic nitrogen atom. The 
nitrogen or sulphur atom of the heterocyclyl is also option 
ally oxidiZed to the corresponding N-oxide, S-oxide or S,S 
dioxide. Exemplary monocyclic heterocyclyl rings include 
piperidyl, pyrrolidinyl, piperaZinyl, morpholinyl, 
thiomorpholinyl, thiaZolidinyl, 1,3-dioxolanyl, 1,4 
dioxanyl, tetrahydrofuryl, tetrahydrothiophenyl, 
tetrahydrothiopyranyl, and the like. Exemplary multicyclic 
heterocyclyl rings include 1,4diaZabicyclo-[2.2.2]octane 
and 1,2-cyclohexanedicarboxylic acid anhydride. 

“Ring system substituent” includes hydrogen, alkyl, 
cycloalkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, hydroxy, alkoxy, aryloxy, aralkoxy, 
cycloalkylalkyloxy, acyl, aroyl, halo, nitro, cyano, carboxy, 
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsul?nyl, 
arylsul?nyl, heteroarylsul?nyl, alkylthio, arylthio, 
heteroarylthio, aralkylthio, heteroaralkylthio, fused 
cycloalkyl, fused cycloalkenyl, fused heterocyclyl, fused 
heterocyclenyl, arylaZo, heteroarylaZo, RaRbNi, 
RCRdNCOi, ReO2CNi, and RCRdNSOZi Wherein R“ 
and Rh are independently hydrogen, alkyl, aryl, aralkyl or 
heteroaralkyl, or one of R“ and Rb is hydrogen or alkyl and 
the other of R“ and Rh is aroyl or heteroaroyl. RC and Rd are 
independently hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, 
cycloalkenyl, heterocyclyl, heterocyclenyl, aralkyl or het 
eroaralkyl. Where the ring is cycloalkyl, cycloalkenyl, het 
erocyclyl or heterocyclenyl, the ring system substituent may 
also include methylene (H2C:), oxo (0:), thioxo (S:), 
on carbon atom(s) thereof. Preferably, the ring substituents 
are selected from oxo (0:), alkyl, aryl, alkoxy, aralkoxy, 
halo, carboxy, alkoxycarbonyl, and RCOZCNi, Wherein R” 
is cycloalkyl. 
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“TetraZolyl” means a group of formula 

/N 

wherein the hydrogen atom thereof is optionally replaced by 
alkyl, carboxyalkyl or alkoxycarbonylalkyl. 
“PPAR ligand receptor binder” means a ligand Which 

binds to the PPAR receptor. PPAR ligand receptor binders of 
this invention are useful as agonists or antagonists of the 
PPAR-0t, PPAR-6, or PPAR-y receptor. 

The term “pharmaceutically acceptable salt” refers to a 
relatively non-toxic, inorganic or organic acid addition salt 
of a compound of the present invention. A salt can be pre 
pared in situ during the ?nal isolation and puri?cation of a 
compound or by separately reacting the puri?ed compound 
in its free base form With a suitable organic or inorganic acid 
and isolating the salt thus formed. Representative salts 
include the hydrobromide, hydrochloride, sulfate, bisulfate, 
phosphate, nitrate, acetate, oxalate, valerate, oleate, 
palmitate, stearate, laurate, borate, benZoate, lactate, 
phosphate, tosylate, citrate, maleate, fumarate, succinate, 
tartrate, naphthylate, mesylate, glucoheptonate, 
lactiobionate, laurylsulphonate salts, and the like. (See, for 
example S. M. Berge, et al., “Pharmaceutical Salts,” J. 
Pharm. Sci., 66: 1e19, 1977, the contents of Which are 
hereby incorporated herein by reference.) 

“Treating” means the partial or complete relieving or pre 
venting of one or more physiological or biochemical param 
eters associated With PPAR activity. 

The term “modulate” refers to the ability of a compound 
to either directly (by binding to the receptor as a ligand) or 
indirectly (as a precursor for a ligand or an inducer Which 
promotes production of a ligand from a precursor) induce 
expression of gene(s) maintained under hormone control, or 
to repress expression of gene(s) maintained under such con 
trol. 

The term “obesity” refers generally to individuals Who are 
at least about 20*30% over the average Weight for the per 
son’s age, sex and height. Technically, “obese” is de?ned, 
for males, as individuals Whose body mass index is greater 
than 27.3 kg/m2. Those skilled in the art readily recogniZe 
that the invention method is not limited to those Who fall 
Within the above criteria. Indeed, the invention method can 
also be advantageously practiced by individuals Who fall 
outside of these traditional criteria, for example by those 
Who are prone to obesity. 

The phrase “amount effective to loWer blood glucose lev 
els” refers to levels of a compound su?icient to provide cir 
culating concentrations high enough to accomplish the 
desired effect. Such a concentration typically falls in the 
range of about 10 nM up to 2 uM, With concentrations in the 
range of about 100 nm up to about 500 nM being preferred. 

The phrase “amount effective to loWer triclyceride levels” 
refers to levels of a compound su?icient to provide circulat 
ing concentrations high enough to accomplish the desired 
effect. Such a concentration typically falls in the range of 
about 10 nM up to 2 uM; With concentrations in the range of 
about 100 nm up to about 500 nM being preferred. 

PREFERRED EMBODIMENTS 

Preferred embodiments according to the invention 
includes the use of compounds of Formula I (and their phar 
maceutical compositions) as binders for PPAR receptors. 
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More particularly, the use of compounds of Formula I that 

bind to the PPAR-0t receptor, 

compounds of Formula I that bind to the PPAR-6 receptor, 
compounds of Formula I that bind to the PPAR-y receptor, 
compounds of Formula I that bind to the PPAR-0t and the 
PPAR-y receptor, 

compounds of Formula I that bind to the PPAR-0t and the 
PPAR-6 receptor, 

compounds of Formula I that bind to the PPAR-y and the 
PPAR-6 receptor, 

compounds of Formula I that act as PPAR receptor 
agonists, 

compounds of Formula I that act as PPAR-0t receptor 
agonists, 

compounds of Formula I that act as PPAR-6 receptor 
agonists, 

compounds of Formula I that act as PPAR-y receptor 
agonists, 

compounds of Formula I that act as both PPAR-0t and 
PPAR-y receptor agonists, 

compounds of Formula I that act as both PPAR-0t and 
PPAR-6 receptor agonists, 

compounds of Formula I that act as both PPAR-y and 
PPAR-6 receptor agonists, 

compounds of Formula I that act as both PPAR-0t receptor 
antagonists and PPAR-y receptor agonists, 

compounds of Formula I that act as both PPAR-0t receptor 
antagonists and PPAR-6 receptor agonists, 

compounds of Formula I and act as both PPAR-y receptor 
antagonists and PPAR-o receptor agonists, 

compounds of Formula I that act as both PPAR-0t receptor 
agonists and PPAR-y receptor antagonists, 

compounds of Formula I that act as both PPAR-0t receptor 
agonists and PPAR-6 receptor antagonists, 

compounds of Formula I that act as both PPAR-y receptor 
agonists and PPAR-6 receptor antagonists, 

compounds of Formula I that act as PPAR receptor 
antagonists, 

compounds of Formula I that act as PPAR-0t receptor 
antagonists, 

compounds of Formula I that act as PPAR-6 receptor 
antagonists, 

compounds of Formula I that act as PPAR-y receptor 
antagonists, 

compounds of Formula I that act as both PPAR-0t and 
PPAR-y receptor antagonists, 

compounds of Formula I that act as both PPAR-0t and 
PPAR-6 receptor antagonists, and 

compounds of Formula I that act as both PPAR-y and 
PPAR-6 receptor antagonists. 

An embodiment according to the invention is directed to 
treating a patient suffering from a physiological disorder 
capable of being modulated by a compound of Formula I 
having PPAR ligand binding activity, comprising adminis 
tering to the patient a pharmaceutically effective amount of 
the compound, or a pharmaceutically acceptable salt thereof. 
Physiological disorders capable of being so modulated 
include, for example, cell differentiation to produce lipid 
accumulating cells, regulation of insulin sensitivity and 
blood glucose levels, Which are involved in hypoglycemia/ 
hyperinsulinism (resulting from, for example, abnormal 
pancreatic beta cell function, insulin secreting tumors and/or 
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autoimmune hypoglycemia due to autoantibodies to insulin, 
autoantibodies to the insulin receptor, or autoantibodies that 
are stimulatory to pancreatic beta cells), macrophage differ 
entiation Which leads to the formation of atherosclerotic 
plaques, in?ammatory response, carcinogenesis, 
hyperplasia, adipocyte gene expression, adipocyte 
differentiation, reduction in the pancreatic [3-cell mass, insu 
lin secretion, tissue sensitivity to insulin, liposarcoma cell 
groWth, chronic anovulation, hyperandrogenism, progester 
one production, steroidogenesis, redox potential and oxida 
tive stress in cells, nitric oxide synthase (NOS) production, 
increased gamma glutamyl transpeptidase, catalase, plasma 
triglycerides, HDL and LDL cholesterol levels and the like. 

Another embodiment according to the invention is 
directed to a method of treating a disease state in a patient 
With a pharmaceutically effective amount of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof, 
Wherein the disease is associated With a physiological detri 
mental blood level of insulin, glucose, free fatty acids (FFA), 
or triclycerides. 
An embodiment according to the invention is directed to 

treating a patient suffering from a physiological disorder 
associated With physiologically detrimental levels of triclyc 
erides in the blood, by administering to the patient a pharma 
ceutically effective amount of the compound, or of a phar 
maceutically acceptable salt thereof. 
An embodiment according to the invention is the use of 

compounds of Formula I and their pharmaceutical composi 
tions as anti-diabetic, anti-lipidemic, anti-hypertensive or 
anti-arteriosclerotic agents, or in the treatment of obesity. 
Another embodiment according to the invention is 

directed to a method of treating hyperglycemia in a patient, 
by administering to the patient a pharmaceutically effective 
amount to loWer blood glucose levels of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof. 
Preferably, the form of hyperglycemia treated in accordance 
With this invention is Type II diabetes. 

Another embodiment according to the invention is 
directed to a method of reducing triglyceride levels in a 
patient, comprising administering to the patient a therapeuti 
cally effective amount (to loWer triglyceride levels) of a 
compound of Formula I, or a pharmaceutically acceptable 
salt thereof. 
Another embodiment according to the invention is 

directed to a method of treating hyperinsulinism in a patient, 
comprising administering to the patient a therapeutically 
effective amount of a compound of Formula I, or a pharma 
ceutically acceptable salt thereof. 
Another embodiment according to the invention is 

directed to a method of treating insulin resistance in a 
patient, comprising administering to the patient a therapeuti 
cally effective amount of a compound of Formula I, or a 
pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is 
directed to a method of treating cardiovascular disease, such 
as atherosclerosis in a patient, comprising administering to 
the patient a therapeutically effective amount of a compound 
of Formula I, or a pharmaceutically acceptable salt thereof. 
Another embodiment according to the invention is 

directed to treating of hyperlipidemia in a patient, compris 
ing administering to the patient a therapeutically effective 
amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof. 
Another embodiment according to the invention is 

directed to treating of hypertension in a patient, comprising 
administering to the patient a therapeutically effective 
amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof. 
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Another embodiment according to the invention is 

directed to treating eating disorders in a patient, comprising 
administering to the patient a therapeutically effective 
amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof. Treatment of eating disorders 
includes the regulation of appetite andor food intake in 
patients suffering from under-eating disorders such as anor 
exia nervosa as Well as over-eating disorders such as obesity 
and anorexia bulimia. 
Another embodiment according to the invention is 

directed to treating a disease state associated With loW levels 
of HDL comprising administering to the patient a therapeu 
tically effective amount of a compound of Formula I, or a 
pharmaceutically acceptable salt thereof. Diseases associ 
ated With loW levels of HDL include atherosclerotic dis 
eases. 

Another embodiment according to the invention is 
directed to treating polycystic ovary syndrome comprising 
administering to the patient a therapeutically effective 
amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof. 
Another embodiment according to the invention is 

directed to treating climacteric comprising administering to 
the patient a therapeutically effective amount of a compound 
of Formula I, or a pharmaceutically acceptable salt thereof. 
Another embodiment according to the invention is 

directed to treating in?ammatory diseases such as rheuma 
toid arthritis, chronic obstructive pulmonary disease 
(emphysema or chronic bronchitis), or asthma comprising 
administering to the patient a therapeutically effective 
amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof. 

Another aspect of the invention is to provide a novel phar 
maceutical composition Which is effective, in and of itself, 
for utiliZation in a bene?cial combination therapy because it 
includes a plurality of active ingredients Which may be uti 
liZed in accordance With the invention. 

In another aspect, the present invention provides a method 
for treating a disease state in a patient, Wherein the disease is 
associated With a physiological detrimental level of insulin, 
glucose, free fatty acids (FFA), or triglycerides, in the blood, 
comprising administering to the patient a therapeutically 
effective amount of a compound of Formula I, and also 
administering a therapeutically effective amount of an addi 
tional hypoglycemic agent. 

In another aspect, the present invention provides a method 
for treating a disease state in a patient, Wherein the disease is 
associated With a physiological detrimental level of insulin, 
glucose, free fatty acids (FFA), or triglycerides, in the blood, 
comprising administering to the patient a therapeutically 
effective amount of a compound of Formula I, and also 
administering a therapeutically effective amount of a bigu 
anidine compound. 

In another aspect, the present invention provides a method 
for treating a disease state in a patient, Wherein the disease is 
associated With a physiological detrimental level of insulin, 
glucose, free fatty acids (FFA), or triglycerides, in the blood, 
comprising administering to the patient a therapeutically 
effective amount of a compound of Formula I, and also 
administering a therapeutically effective amount of met 
formin. 
The invention also provides kits or single packages com 

bining tWo or more active ingredients useful in treating the 
disease. A kit may provide (alone or in combination With a 
pharmaceutically acceptable diluent or carrier), a compound 
of Formula (I) and an additional hypoglycaemic agent (alone 
or in combination With diluent or carrier). 
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There are many known hypoglycemic agents in the art, for 
example, insulin; biguanidines, such as metformin and 
buformin; sulfonylureas, such as acetohexamide, 
chloropropamide, tolaZamide, tolbutamide, glyburide, glyp 
iZide and glyclaZide; thiaZolidinediones, such as troglita 
Zone; ot-glycosidase inhibitors, such as acarbose and migla 
tol; and B3 adrenoreceptor agonists such as CL-3 1 6,243. 

Since sulfonylureas are knoWn to be capable of stimulat 
ing insulin release, but are not capable of acting on insulin 
resistance, and compounds of Formula I are able to act on 
insulin resistance, it is envisaged that a combination of these 
medicaments could be used as a remedy for conditions asso 
ciated With both de?ciency in insulin secretion and insulin 
resistance. 

Therefore, the invention also provides a method of treat 
ing diabetes mellitus of type II in a patient comprising 
administering a compound of Formula I and one or more 
additional hypoglycemic agents selected from the group 
consisting of sulfonylureas, biguanidines, 
thiaZolidinediones, B3 -adrenoreceptor agonists, 
ot-glycosidase inhibitors and insulin. 

The invention also provides a method of treating diabetes 
mellitus of type II in a patient comprising administering a 
compound of Formula I and a sulfonylurea selected from the 
group consisting of acetohexamide, chlorpropamide, 
tolaZamide, tolbutamide, glyburide, glypiZide and glycla 
Zide. 

The invention also provides a method of treating diabetes 
mellitus of type II in a patient comprising administering a 
compound of Formula I and a biguanidine selected from the 
group consisting of metformin and buformin. 

The invention also provides a method of treating diabetes 
mellitus of type II in a patient comprising administering a 
compound of Formula I and an ot-glycosidase inhibitor 
selected from the group consisting acarbose and miglatol. 
The invention also provides a method of treating diabetes 

mellitus of type II in a patient comprising administering a 
compound of Formula I and an thiaZolidinedione, for 
example, troglitaZone. 
As indicated above, a compound of Formula I may be 

administered alone or in combination With one or more addi 

tional hypoglycemic agents. Combination therapy includes 
administration of a single pharmaceutical dosage formula 
tion Which contains a compound of Formula I and one or 
more additional hypoglycemic agent, as Well as administra 
tion of the compound of Formula I and each additional 
hypoglycemic agents in its oWn separate pharmaceutical 
dosage formulation. For example, a compound of Formula I 
and hypoglycemic agent can be administered to the patient 
together in a single oral dosage composition such as a tablet 
or capsule, or each agent administered in separate oral dos 
age formulations. Where separate dosage formulations are 
used, the compound of Formula I and one or more additional 
hypoglycemic agents can be administered at essentially the 
same time, i.e., concurrently, or at separately staggered 
times, i.e., sequentially. 

For example, the compound of Formula I may be admin 
istered in combination With one or more of the folloWing 
additional hypoglycemic agents: insulin; biguanidines such 
as metformin or buformin; sulfonylureas such as 
acetohexamide, chloropropamide, tolaZamide, tolbutamide, 
glyburide, glypiZide or glyclaZide; thiaZolidinediones such 
as troglitaZone; ot-glycosidase inhibitors such as acarbose or 
miglatol; or B3 adrenoreceptor agonists such as CL-3 1 6,243. 

The compound of Formula I is preferably administered 
With a biguanidine, in particular, metformin. 

The compounds of Formula I contain at least tWo aromatic 
or hetero-aromatic rings, Which may be designated as shoWn 

20 
in Formula II beloW, and for Which their substitution pattern 
along the chain With respect to each other also is shoWn 
beloW. 

5 (11) 
R1 R3 R5 R7 

@ kl), A \i/b @1 \'/C B \i/d E—Z 
R2 R4 R6 R8 

10 *1 W %(—1 

Ring I Linker I Ring II Linker II 

15 A preferred aspect of the compounds of Formula II, is a 
compound Wherein 

20 

is selected from quinolinyl, benZothiophenyl, 
benZoimidaZolyl, quinaZolinyl, benZothiaZolyl, 
quinoxalinyl, naphthyl, pyridyl, lH-indaZolyl, l,2,3,4 

25 tetrahydroquinolinyl, benZofuranyl, thienyl, or indolyl, and 
one end of the linker, Linker I, is attached to 

30 

preferably at the 2-position of the ring moiety. 

35 Another aspect of the compounds of Formula II is a com 
pound Wherein 

40 

is a 6-membered aryl or heteroaryl group and Linker I and 
Linker II are attached to 

45 

@ 
50 at positions 1,3-, or 1,4- to each other. 

Another aspect of the compounds of Formula II is a com 
pound Wherein 

” @ 

60 is a naphthyl group, Linker I and Linker II are attached to 

65 

at positions 1,4-, or 2,4- to each other on the naphthyl moi 
ety. 
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A further preferred aspect of the compound of Formula II 
is described by Formula V below: 

Where R7, R8, c, d, E and Z are as de?ned above, c+d=li3, 
and R' and R" are ring system substituents. 

Another aspect of this invention is a compound of the 
invention Wherein 

is optionally substituted aryl, optionally substituted 
aZaheteroaryl, or optionally substituted fused arylhetero 
cyclenyl or fused arylheterocyclyl; and 

@ 
is optionally substituted phenyl or optionally substituted 
naphthyl, optionally substituted heteroaryl, or optionally 
substituted fused arylheterocyclenyl. 

Another aspect of this invention is a compound of the 
invention Wherein a=l or 2; R1 and R2 is hydrogen; A is a 
chemical bond; and b=0. 

Another aspect of this invention is a compound of the 
invention Wherein a=0, l, or 2, A is 4C(O)N(Rl5)i or 
iN(Rl4)C(O)i, and b=0 or 1. 

Another more preferred aspect of this invention is a com 

pound of the invention wherein R1 and R2 are both 
hydrogen, a=l, A is iOi and b=0. 

Another more preferred aspect of this invention is a com 

pound of the invention wherein R1 and R2 are both 
hydrogen, a=2, A is iOi and b=0. 

Another more preferred aspect of this invention is a com 

pound of the invention Wherein a=0, A is iOi or 
iNRBi; R13 is hydrogen or alkyl; R3 and R4 are both 
independently hydrogen; and b=l. 

Another aspect of this invention is a compound of the 
invention Wherein a=0; A is 

R15 and R16 are hydrogen; g is l, 2, 3 or 4; and b=0. 
Another aspect of this invention is a compound of the 

invention Wherein a=0; A is iNRBi, b=l, R3 and R4 are 
hydrogen, and R13 is hydrogen, alkyl, or R22(O:)Ci. 

Another aspect of this invention is a compound of the 
invention Wherein a=2; then the vicinal Rl radicals taken 
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together With the carbon atoms through Which these radicals 
are linked form a 

R2 

group; R2 is hydrogen; A is a chemical bond or 40*; and 
b=0. 

Another aspect of this invention is a compound of the 
invention Wherein a=6; then at least one pair of vicinal Rl 
radicals taken together With the carbon atoms through Which 
these radicals are linked form a 

R2 

group; R2 is hydrogen or alkyl; A is 40*; and b=0. 
Another aspect of this invention is a compound of the 

invention Wherein a=l, 2 or 3; R1 and R2 are hydrogen; A is 
40*; and b=0. 

Another aspect of this invention is a compound of the 
invention Wherein a=l; R1, R2, R3 and R4 are hydrogen; A is 
40*; and b=l. 

Another aspect of this invention is a compound of the 
invention Wherein a=2; A is 

R14 0 R15 

R16 

h=l or 2; and b=0. 

Another aspect of this invention is a compound of the 
invention Wherein c=0; d=0; B and E is a chemical bond; Z is 
R2lO2SHNCOi, and R21 is phenyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=0; d=2; B is 4C(O)N(R2O)i, E is a 
chemical bond; Z is a tetraZolyl group or iCOzRzl; R20 is 
hydrogen, alkyl, alkoxycarbonyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=0 or 4; d=0 or 1; B and E is a chemical 

bond; Z is tetraZolyl, NHzCOi or iCO2R21; and R21 is 
hydrogen or loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=0 or 1; d=0 or 1; B is iOi or a chemi 
cal bond; E is a chemical bond; and Z is tetraZolyl, 
NHzCOi or 4CO2R2l; and R21 is hydrogen or loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=0; d=l; B is 40* or a chemical bond; 
E is a chemical bond; R7 and R8 are hydrogen or alkyl; and Z 
is tetraZolyl, NHZCOi or 4CO2R21; and R21 is hydrogen 
or loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=2 or 4, then at least one pair of vicinal 
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R5 radicals taken together With the carbon atoms to Which 
the R5 radicals are linked form a 

R6 

group; d=0; D and E is a chemical bond; and Z is a tetraZolyl 
group or iCO2R21; and R21 is hydrogen. 

Another aspect of this invention is a compound of the 
invention Wherein c=0; d=3 or 4; B is 40*; E is a chemical 
bond; R7 and R8 are hydrogen or alkyl, or at least one of R7 
is carboxyl or alkoxycarbonyl; Z is tetraZolyl, 4CO2R21 or 
(R2l)2NC(O)i; and R21 is hydrogen or loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=0; d=l, 2, or 3; B is 4C(O)i; E is a 
chemical bond; R7 and R8 are hydrogen or alkyl; Z is tetra 
Zolyl or 4CO2R2l; and R21 is hydrogen or loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=4; d=0; B and E are a chemical bond; 
R7 and R8 are hydrogen or alkyl; Z is tetraZolyl or 
iCOZRZI; and R21 is hydrogen or loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein c=0, l or 2; d=l, 2 or 3; B is iSi or 
NR19, E are a chemical bond; R5, R6, R7 and R8 are hydro 
gen; Z is tetraZoly or iCO2R21; and R21 is hydrogen or 
loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein R6 and R8 are i(CH2)qiX; q is 0, l or 2; 
and X is independently hydrogen, aralkyl or loWer alkyl. 

Another aspect of this invention is a compound of the 
invention Wherein at least one pair of geminal R5 and R6 
radicals taken together With the carbon atom through Which 
these radicals are linked form a 5-membered cycloalkyl 
group. 

Another aspect of this invention is a compound of the 
invention Wherein at least one pair of geminal R7 and R8 
radicals taken together With the carbon atom through Which 
these radicals are linked form a 5-membered cycloalkyl 
group. 

Another aspect of this invention is a compound of the 
invention Wherein Z is iCOZH, 4CN or a tetraZolyl group. 

A preferred aspect of this invention is a compound of the 
invention Wherein 

is an optionally substituted quinolinyl, quinoxalinyl, 
quinaZolinyl, isoquinolinyl, N-alkyl-quinolin-4-onyl, 
quinaZolin-4-onyl, benZoxaZolyl, benZimidaZolyl, 
benZothiaZolyl, benZofuranyl, benZothiophenyl, indolinyl 
oXaZolyl, thiaZolyl, oxadiaZolyl isoXaZolyl, imidaZolyl, 
pyraZol-yl, thiadiaZolyl, triaZolyl, pyridyl pyrimidinyl, 
pyraZinyl, pyridaZinyl, phenyl, or napthalenyl group, 
Wherein the substituent is a ring system substituent as 
de?ned herein, more preferably a substituent selected from 
the group consisting of phenyl, substituted-phenyl, thienyl, 
substituted thienyl, cycloalkyl, loWer alkyl, branched alkyl, 
?uoro, chloro, alkoxy, aralkyloxy, tri?uoromethyl and trif 
luoromethyloxy. 
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A more preferred aspect of this invention is a compound 

of the invention Wherein 

is unsubstituted quinolin-2-yl, 3-substituted quinolin-2-yl, 
4-substituted quinolin-2-yl, 6-substituted quinolin-2-yl or 7 
substituted quinolin-2-yl; an unsubstituted quinoZalin-2-yl, 
3-substituted quinoZalin-2-yl, 6-substituted quinoZalin-2-yl 
or 3,6-disubstituted quinoZalin-2-yl; unsubstituted 
quinaZolin-2-yl, 4-substituted quinaZolin-2-yl or 
6-substituted quinaZolin-2-yl; unsubstituted isoquinolin-3 
yl, 6-substituted isoquinolin-3-yl or 7-substituted 
isoquinolin-3-yl; 3-substituted-quinaZolin-4-on-2-yl; 
N-substituted quinolin-4-on-2-yl; 2-substituted-oXaZol-4-yl 
or 2,5 disubstituted-oXaZol-4-yl; 4-substituted oXaZol-2-yl 
or 4,5-disubstituted-oXaZol-2-yl; 2-substituted thiaZol-4-yl 
or 2,5-disubstituted thiaZol-4-yl; 4-substituted thiaZol-2-yl 
or 4,5-disubstituted-thiaZol-2-yl; 5-substituted-[l,2,4] 
oXadiaZol-3-yl; 3-substituted-[l,2,4]oXadiaZol-5-yl; 
5-substituted-imidaZol-2-yl or 3,5-disubstituted-imidaZol-2 
yl; 2-substituted-imidaZol-5-yl or 2,3-disubstituted 
imidaZol-5-yl; 3-substituted-isoXaZol-5-yl; 5-substituted 
isoXaZol-3-yl; 5-substituted-[l,2,4]thiadiaZol-3-yl; 
3-substituted-[l,2,4]-thiadiaZol-5-yl; 2-substituted-[l,3,4] 
thiadiaZol-5-yl; 2-substituted-[l,3,4]-oXadiaZol-5-yl; 
l-substituted-pyraZol-3-yl; 3-substituted-pyraZol-5-yl; 
3-substituted-[l,2,4]-triaZol-5-yl; l-substituted-[l,2,4] 
triaZol-3-yl; 3-substituted pyridin-2-yl, 5-substituted 
pyridin-2-yl, 6-substituted pyridin-2-yl or 3,5-disubstituted 
pyridin-2-yl; 3-substituted pyraZin-2-yl, S-substituted 
pyraZin-2-yl, 6-substituted pyraZin-2-yl or 3,5 disubstituted 
pyraZin-2-yl; 5-substituted pyrimidin-2-yl or 6-substituted 
pyrimidin-2-yl; 6-substituted-pyridaZin-3-yl or 4,6 
disubstituted-pyridaZin-3-yl; unsubstituted napthalen-2-yl, 
3-substituted napthalen-2-yl, 4-substituted napthalen-2-yl, 
6-substituted napthalen-2-yl or 7 substituted napthalen-2-yl; 
2-substituted phenyl, 4-substituted phenyl or 2,4 
disubstituted phenyl; unsubstituted-benZothiaZol-2-yl or 
5-substituted-benZothiaZol-2-yl; unsubstituted benZoXaZol 
2yl or 5-substituted-benZoxaZol-2yl; unsubstituted 
benZimidaZol-2-yl or 5-substituted-benZimidaZol-2-yl; 
unsubstituted-thiophen-2yl, 3-substituted-thiophen-2yl, 
6-substituted-thiophen-2yl or 3,6-disubstituted-thiophen 
2yl; unsubstituted-benZofuran-2-y, 3-substituted 
benZofuran-2-yl, 6-substituted-benZofuran-2-yl or 3,6 
disub stituted-benZofuran-2 -yl; 3 - sub stituted-benZofuran-6 - 

yl or 3,7-disubstituted-benZofuran-6-yl, Wherein the 
substituent is a ring system substituent as de?ned herein, 
more preferably a substituent selected from the group con 
sisting of phenyl, substituted-phenyl, thienyl, substituted 
thienyl, cycloalkyl, loWer alkyl, branched alkyl, ?uoro, 
chloro, alkoxy, aralkyloxy, tri?uoromethyl and tri?uorom 
ethyloxy. 

Another more preferred aspect of this invention is a com 
pound of the invention Wherein a=0, A is iOi or 
iNRBi; R13 is hydrogen or alkyl; R3 and R4 are both 
independently hydrogen; b=l; and Arl is 3-substituted 
quinolin-2-yl, 4-substituted quinolin-2-yl, 6-substituted 
quinolin-2-yl, 7 substituted quinolin-2-yl, unsubstituted 
quinoxalin-2-yl, 3-substituted quinoXalin-2-yl, 6-substituted 
quinoxalin-2-yl, 3,6-disubstituted quinoxalin-2-yl, unsubsti 
tuted quinaZolin-2-yl, 4-substituted quinaZolin-2-yl, 
6-substituted quinaZolin-2-yl, unsubstituted isoquinolin-3 
yl, 6-substituted isoquinolin-3-yl, 7-substituted isoquinolin 
3-yl, 4-substituted oxaZol-2-yl, 4,5-disubstituted-oXaZol-2 
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yl, 4-substituted-thiaZol-2 -yl, 4, 5-di sub stituted-thiaZol-2-yl, 
5 -sub stituted-imidaZol-2 -yl, 3 ,5 -disub stituted-imidaZol-2 
yl, l-sub stituted-pyraZol-3 -yl, 3 -sub stituted-pyraZol-5 -yl, 
3 - sub stituted pyridin-2 -yl, 5 - sub stituted pyridin-2 -yl, 
6-substituted pyridin-2-yl or 3,5-disubstituted pyridin-2-yl, 
3 - sub stituted pyraZin-2 -yl, 5 - sub stituted pyraZin-2 -yl, 
6-sub stituted pyraZin-2-yl, 3 ,5 disub stituted-pyraZin-2 -yl, 
5 -sub stituted pyrimidin-2-yl, 6-sub stituted-pyrimidin-2-yl, 
6-sub stituted-pyridaZin-3 -yl, 4,6-disubstituted-pyridaZin-3 - 
yl, unsubstituted-benZothiaZol-2-yl, 5 -sub stituted 
benZothiaZol-2-yl, unsubstituted-benZoxaZol-2-yl, 
5-substituted-benZoxaZol-2-yl, unsubstituted benZimidaZol 
2-yl, 5 -sub stituted-benZimidaZol-2-yl, 3-substituted 
benZofuran-6-yl or 3 ,7-disubstituted-benZofuran-6-yl. 

Another aspect of this invention is a compound of formula 
I as described by formula (Ia) below: 

(15) 
R, 

R1 R3 / 

wherein 

is independently aryl, fused arylcycloalkenyl, fused 
arylcycloalkyl, fused arylheterocyclenyl, fused 
arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, 
fused heteroarylcycloalkyl, fused heteroarylheterocyclenyl, 
or fused heteroarylheterocyclyl; 

a= l ; 

b=0; 
R1 and R2 are hydrogen 
A is iOi; 
R5, R6, R7, R8 are hydrogen; 
c=0; 
B and E are a chemical bond; 

Z is RZIOZCi, RZIOCi, cyclo-imide, iCN, 
R2lO2SHNCOi, R2lO2SHNi, (R2l)2NCOi, 
R21OiZ,4-thiaZolidinedionyl, or tetraZolyl; 

R' and R" are ring system substituents as de?ned herein, 
more preferably, R' is hydrogen, loWer alkyl, halo, 
alkoxy, aryloxy or aralkyloxy; and R" is loWer alkyl, 
hydrogen, aralkyloxy, alkoxy, cycloalkylalkyloxy or 
halo. 

Another aspect of this invention is a compound of formula 
I as described by formula (Ia) Wherein 

@ 
is independently aryl, fused arylcycloalkenyl, fused 
arylcycloalkyl, fused arylheterocyclenyl, fused 
arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, 
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26 
fused heteroarylcycloalkyl, fused heteroarylheterocyclenyl, 
or fused heteroarylheterocyclyl; 

a=l; 

R15 

A is —O‘+?O— ; 
R16 

g=2, 3, 4 or 5; 

R1, R2, R3, R4, R15 and R16 are hydrogen; 
b=0 or 1; 

c=0; 
d=0; 
B and E are a chemical bond; 

Z is 4CO2H; 
R' and R" are ring system substituents as de?ned herein, 
more preferably, R' is hydrogen, loWer alkyl, halo, 
alkoxy, aryloxy or aralkyloxy; and R" is loWer alkyl, 
alkoxy, aralkoxy, cycloalkylalkoxy or halo. 

Another aspect of this invention is a compound of formula 
I as described by formula (Ia) Wherein 

@ 
is independently aryl, fused arylcycloalkenyl, fused 
arylcycloalkyl, fused arylheterocyclenyl, fused 
arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, 
fused heteroarylcycloalkyl, fused heteroarylheterocyclenyl, 
or fused heteroarylheterocyclyl; 

a=l; 

R15 

A is —O‘+?O— ; 
R16 

g=2, 3, 4 or 5; 

R1, R2, R3, R4, R15 and R16 are hydrogen; 
b=0 or 1; 

c=0; 
d=0; 
B and E are a chemical bond; 

Z is 4CO2H; 
R' is hydrogen; and R" is loWer alkyl. 
Another aspect of this invention is a compound of formula 

I as described by formula (Ia) Wherein 

6) 
is independently aryl, fused arylcycloalkenyl, fused 
arylcycloalkyl, fused arylheterocyclenyl, fused 
arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, 
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fused heteroarylcycloalkyl, fused heteroarylheterocyclenyl, 
or fused heteroarylheterocyclyl; 

R1, R2, R3, R4, R15 and R16 are hydrogen; 
R7 and R8 are independently hydrogen; 
b=0 or 1; 

B and E are a chemical bond; 

R' and R" are ring system substituents as de?ned herein, 
more preferably, R' is hydrogen, loWer alkyl, halo, 
alkoxy, aryloxy or aralkyloxy; and R" is loWer alkyl, 
alkoxy, aralkoxy, cycloalkylalkoxy or halo. 

Another aspect of this invention is a compound of formula 
I as described by formula (la) Wherein 

@ 
is independently aryl, fused arylcycloalkenyl, fused 
arylcycloalkyl, fused arylheterocyclenyl, fused 
arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, 
fused heteroarylcycloalkyl, fused heteroarylheterocyclenyl, 
or fused heteroarylheterocyclyl; 

g=2, 3, 4 or 5; 
R1, R2, R3, R4, R15 and R16 are independently hydrogen; 
R7 and R8 are hydrogen 
b=0 or 1; 

B and E are a chemical bond; 

R' is hydrogen; and R" is loWer alkyl. 
Another aspect of this invention is a compound of formula 

I as described by formula (la) Wherein: 

A is iOi or iNRBi; 
R1, R2, R3 and R4 are independently hydrogen; 
R13 is hydrogen, R22OCi, or alkyl; 

B and E are a chemical bond; 

R' and R" are ring system substituents as de?ned herein, 
more preferably, R' is loWer alkyl, halo, alkoxy, aryloxy 
or aralkyl; and R" is loWer alkyl or halo. 
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A more preferred aspect of this invention is a compound 

of formula I as described by formula (la) Wherein: 

a l or 2; 

A is 40*; 

R1, R2, R7 and R8 are independently hydrogen; 

B and E are a chemical bond; 

R' is hydrogen, halo or benZyloxy; 
R" is loWer alkyl, preferably methyl; 

A more preferred aspect of this invention is a compound 
of formula I as described by formula (la) Wherein: 

a=l or 2; 

A is 40*; 

R1, R2, R7 and R8 are independently hydrogen; 

B and E are a chemical bond; 

R' is hydrogen, halo or benZyloxy; 
R" is loWer alkyl, preferably methyl; 

A more preferred aspect of this invention is a compound 
of formula I as described by formula (la) Wherein: 

a=l or 2; 

A is 40*; 

R1, R2, R7, R8 are independently hydrogen; 

B is 40*; 

B and E are a chemical bond; 

R' is halo; 
R" is loWer alkyl, preferably methyl; 

A more preferred aspect of this invention is a compound 
of formula I as described by formula (la) Wherein: 

R1 and R2 are hydrogen 
A is 40*; 

B and E are a chemical bond; 

R' is hydrogen, aralkoxy, or halo; 
R" is loWer alkyl, preferably methyl; 

A more preferred aspect of this invention is a compound 
of formula I as described by formula (la) Wherein: 

B and E are a chemical bond; 

R' is hydrogen; 
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R" is lower alkyl; A preferred compound according to the invention is 
Z is ‘COZH selected from the group consisting of 

A more preferred aspect of this invention is a compound 

of formula I as described by formula (Ia) Wherein: 5 //N\N m N 
\ . 

o N/ O N/ ’ 

is aryl or heteroaryl; //N\ N I \ 

B and E are a chemical bond; Cl / § 
20 N 

R' is hydrogen; I 
R" is loWer alkyl; 0 \ 

Z is 4CO2H. 
A more preferred aspect of this invention is a compound //N\N 

of formula I as described by formula (Ia) Wherein: 25 

6) 180° c. 
\ 

30 
O / ; 

N is optionally substituted aZaheteroaryl; O 

a=1; NW0 A is iOi; 35 N<\ IN 
b=0; N/ 

C=0; \ 

d=0; N O O I / ; 

B and E are a chemical bond; 40 N/ \|/\/\/ U N 
R' is hydrogen; \\N/N 
R" is loWer alkyl; \ 

Z is CO2H. I 
A more preferred aspect of this invention is a compound 45 N\ O / , 

of formula I as described by formula (Ia) Wherein: N// N N 

6) N N\ 
50 N// 

\ / 
is optionally substituted quinolinyl, or a 5-membered het- N O 
eroaryl group Wherein the heteroaryl group is substituted by 
optionally substituted phenyl or optionally substituted cyclo- ; 
hexyl; 55 

O 

A is iOi; \ 

6:0; 60 O N/ ; 

d=0; 
B and E are a chemical bond; N//N\N 
R' is hydrogen; 65 \N/ O 
R" is loWer alkyl; 

Z is CO2H. 
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-continued 
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-continued 

149-1500 C. 

187° C. 














































































































































