
SUBSTITUTED PIPERAZINES AS METABOTROPIC GLUTAMATE
RECEPTOR ANTAGONISTS FIELD OF THE INVENTION The
present invention relates to a new class of compounds,
to pharmaceutical formulations containing said
compounds and to the use of said compounds in therapy.
The present invention further relates to the process
for the preparation of said compounds and to new
intermediates prepared therein. BACKGROUND OF THE
INVENTION Glutamate is the major excitatory
neurotransmitter in the mammalian central nervous
system (CNS). Glutamate produces its effects on
central neurons by binding to and thereby activating
cell surface receptors. These receptors have been
divided into two major classes, the ionotropic and
metabotropic glutamate receptors, based on the
structural features of the receptor proteins, the
means by which the receptors transduce signals into
the cell, and pharmacological profiles. The
metabotropic glutamate receptors (mGluRs) are G
protein-coupled receptors that activate a variety of
intracellular second messenger systems following the
binding of glutamate. Activation of mGluRs in intact
mammalian neurons elicits one or more of the following
responses: activation of phospholipase C; increases in
phosphoinositide (PI) hydrolysis; intracellular
calcium release; activation of phospholipase D;
activation or inhibition of adenyl cyclase; increases
or decreases in the formation of cyclic adenosine
monophosphate (cAMP); activation of guanylyl cyclase;
increases in the formation of cyclic guanosine
monophosphate (cGMP); activation of phospholipase A2;
increases in arachidonic acid release; and increases
or decreases in the activity of voltage- and
ligand-gated ion channels. Schoepp et al., Trends
Pharmacol. Sd. 14:13 (1993), Schoepp, Neurochem. Int.
24:439 (1994), Pin et al, Neuropharmacology 34:1
(1995), Bordi and Ugolini, Prog. Neurobiol. 59:55
(1999). Molecular cloning has identified eight
distinct mGluR subtypes, termed mGluRl through mGluR8.
Nakanishi, Neuron 13:1031 (1994), Pin et al,
Neuropharmacology 34:1 (1995), Knopfel et al., J. Med.
Chem. 55:1417 (1995). Further receptor diversity
occurs viaexpression of alternatively spliced forms of
certain mGluR subtypes. Pin et al, PNAS 5P.-10331
(1992), Minakami et al, BBRC 199:1136 (1994), JoIy et
al, J. Neurosci. 15:3970 (1995). Metabotropic
glutamate receptor subtypes may be subdivided into
three groups, Group I, Group II, and Group III mGluRs,
based on amino acid sequence homology, the second
messenger systems utilized by the receptors, and by
their pharmacological characteristics. Group I mGluR
comprises mGluRl, niGluR5 and their alternatively
spliced variants. The binding of agonists to these
receptors results in the activation of phospholipase C
and the subsequent mobilization of intracellular
calcium. Neurological, psychiatric and pain disorders.
Attempts at elucidating the physiological roles of
Group I mGluRs suggest that activation of these
receptors elicits neuronal excitation. Various studies
have demonstrated that Group I mGluRs agonists can
produce postsynaptic excitation upon application to
neurons in the hippocampus, cerebral cortex,
cerebellum, and thalamus, as well as other CNS
regions. Evidence indicates that this excitation is
due to direct activation of postsynaptic mGluRs, but
it also has been suggested that activation of
presynaptic mGluRs occurs, resulting in increased
neurotransmitter release. Baskys, Trends Pharmacol.
Sci. 15:92 (1992), Schoepp, Neurochem. Int. 24:439
(1994), Pin et al, Neuropharmacology 34:1(1995),
Watkins et al, Trends Pharmacol. Sci. 15:33 (1994).
Metabotropic glutamate receptors have been implicated
in a number of normal processes in the mammalian CNS.
Activation of mGluRs has been shown to be required for
induction of hippocampal long-term potentiation and
cerebellar long-term depression. Bashir et al., Nature
363:34-1 (1993), Bortolotto et al, Nature 368:740
(1994), Aiba et al, Cell 79:365 (1994), Aiba et al,
Cell 79:377 (1994). A role for mGluR activation in
nociception and analgesia also has been demonstrated,
Meller et al, Neuroreport 4 : 879 (1993), Bordi and
Ugolini, Brain Res. 871:223 (1999). In addition, mGluR
activation has been suggested to play a modulatory
role in a variety of other normal processes including
synaptic transmission, neuronal development, apoptotic
neuronal death, synaptic plasticity, spatial learning,
olfactory memory, central control of cardiac activity,
waking, motor control and control ofthe
vestibulo-ocular reflex. Nakanishi, Neuron 13: 1031
(1994), Pin et al, Neuropharmacology 34:1, Knopfel et
al, J. Med. Chem. 38: 1417 (1995). Further, Group I
metabotropic glutamate receptors and mGluR5 in
particular, have been suggested to play roles in a
variety of pathophysiological processes and disorders
affecting the CNS. These include stroke, head trauma,
anoxic and ischemic injuries, hypoglycemia, epilepsy,
neurodegenerative disorders such as Alzheimer's
disease and pain. Schoepp et al., Trends Pharmacol.
Sci. 14:13 (1993), Cunningham et al, Life Set 54:135
(1994), Hollman et al.,Ann. Rev. Neurosci. 17:31
(1994), Pin et al, Neuropharmacology 34:1 (1995),
Knopfel et al, J. Med. Chem. 35:1417 (1995), Spooren
et al., Trends Pharmacol ScL 22:331 (2001), Gasparini
et al. Curr. Opin. Pharmacol. 2:43 (2002), Neugebauer
Pain 98:1 (2002). Much of the pathology in these
conditions is thought to be due to excessive
glutamate-induced excitation of CNS neurons. Because
Group I mGluRs appear to increase glutamate-mediated
neuronal excitation via postsynaptic mechanisms and
enhanced presynaptic glutamate release, their
activation probably contributes to the pathology.
Accordingly, selective antagonists of Group I mGluR
receptors could be therapeutically beneficial,
specifically as neuroprotective agents, analgesics or
anticonvulsants. Recent advances in the elucidation of
the neurophysiological roles of metabotropic glutamate



receptors generally and Group I in particular, have
established these receptors as promising drug targets
in the therapy of acute and chronic neurological and
psychiatric disorders and chronic and acute pain
disorders. Gastro intestinal disorders The lower
esophageal sphincter (LES) is prone to relaxing
intermittently. As a consequence, fluid from the
stomach can pass into the esophagus since the
mechanical barrier is temporarily lost at such times,
an event hereinafter referred to as "reflux".
Gastro-esophageal reflux disease (GERD) is the most
prevalent upper gastrointestinal tract disease.
Current pharmacotherapy aims at reducing gastric acid
secretion, or at neutralizing acid in the esophagus.
The major mechanism behind reflux has been considered
to depend on a hypotonic lower esophageal sphincter.
However, e.g. Holloway & Dent (1990)" " au . 3 4
Gastroenterol. Clin. N. Anier. 19, pp. 517-535, has
shown that most reflux episodes occur during transient
lower esophageal sphincter relaxations (TLESRs), i.e.
relaxations not triggered by swallows. It has also
been shown that gastric acid secretion usually is
normal in patients with GERD. The novel compounds
according to the present invention are assumed to be
useful for the inhibition of transient lower
esophageal sphincter relaxations (TLESRs) and thus for
treatment of gastroesophageal reflux disorder (GERD).
The wording "TLESR", transient lower esophageal
sphincter relaxations, is herein defined in accordance
with Mittal, R.K., Holloway, R.H., Penagini, R.,
Blackshaw, L.A., Dent, J., 1995; Transient lower
esophageal sphincter relaxation. Gastroenterology 109,
pp. 601-610. The wording "reflux" is herein defined as
fluid from the stomach being able to pass into the
esophagus, since the mechanical barrier is temporarily
lost at such times. The wording "GERD",
gastro-esophageal reflux disease, is herein defined in
accordance with van Heerwarden, M.A., Smout A.J.P.M.,
2000; Diagnosis of reflux disease. Bailliere's CHn.
Gastroenterol. 14, pp 759-774. Because of their
physiological and pathophysiological significance,
there is a need for new potent mGluR agonists and
antagonists that display a high selectivity for mGluR
subtypes, particularly the Group I receptor subtype,
most particularly the mGluR5 The object of the present
invention is to provide compounds exhibiting an
activity at metabotropic glutamate receptors (mGluRs),
especially at the mGluR.5 receptor. SUMMARY OF THE
INVENTION One embodiment of the invention relates to
compounds of formula I :..i" '1..." Ii -"Mn ii;;:!;
(I) wherein: Ar 1 and Ar are independently selected,
optionally substituted, aryl or heteroaryl groups,
wherein the substituents are selected from the group
consisting of F, Cl, Br, I, OH, nitro, C1-6- alkyl,
C]-6-alkylhalo, OC 6-alkyl, OCi-6-alkylha o
C2-6-alkenyl, C2-6-alkynyl, CN, CO2R2, SR , S(O)R ,
SO2R , aryl, heteroaryl, cycloalkyl and
heterocycloalkyl, wherein any cyclic substituent may
be further substituted with at least one substituent
selected from the group consisting of F, Cl, Br, I,
OH, nitro, Q-g-alkyL C1-6-alkylhalo, OCi- -alkyl,
OCi-g-alkylhalo, C2-6-alkenyl, C2-6-alkynyl, CN,
CO2R2, SR2, S(O)R2 and SO2R2 ; Ri, in each instance,
is independently selected from the group consisting of
F, Cl, Br, I, OH, CN, nitro, CWalkyl, OC 6-alkyl,
C1-6-alkylhalo, OC1-6-alkylhalo, (CO)R2, 0(CO)R 2,
0(CO)OR 2, CO2R2, CONR2R3, C^-alkyleneOR 2,
OC2-6-alkyleneOR 2 and Ci-6- alkylenecyano; R2 and R3
are independently selected from the group consisting
of H, C1-6-alkyl, C1-6- alkylhalo, C2-6-alkenyl, C2
6-alkynyl and cycloalkyl; Hy is a 5-membered
heterocyclic ring containing two or three heteroatoms
independently selected from the group consisting of N,
O and S, wherein the ring is optionally substituted
with one or more substituents selected from the group
consisting of F, Cl, Br, I, OH5 nitro, Ci-6-alkyl,
C1-6-alkylhalo, OCi_6-alkyl, OC1-6-alkylhalo, CN,
CO2R2, CONR2R3, SR2, S(O)R2 and SO2R2; L is selected
from the group consisting of -CR 4t R>5-, -C(O)-,
-C(NR )- and -C(S)-; R4 and R5 are independently
selected from the group consisting of H, Ci-6-alkyl,
Ci-6- alkylhalo, C2-6-alkenyl and C2-6-alkynyl;m is an
integer selected from the group consisting of 0, 1, 2,
3 and 4; and n is an integer selected from the group
consisting of 1 and 2; or a
pharmaceutically-acceptable salt, hydrate, solvate,
isoform, tautomer, optical isomer, or combination
thereof. Another embodiment is a pharmaceutical
composition comprising as active ingredient a
therapeutically effective amount of the compound
according to formula I, in association with one or
more pharmaceutically acceptable diluents, excipients
and/or inert carriers. Other embodiments, as described
in more detail below, relate to a compound according
to formula I for use in therapy, in treatment of mGluR
5 mediated disorders, in the manufacture of a
medicament for the treatment of mGluR5 mediated
disorders. Still other embodiments relate to a method
of treatment of mGluR5 mediated disorders, comprising
administering to a mammal a therapeutically effective
amount of the compound according to formula I . In
another embodiment, there is provided a method for
inhibiting activation of mGlurR5 receptors, comprising
treating a cell containing said receptor with an
effective amount of the 



compound according to formula I . DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS The present invention is
based upon the discovery of compounds that exhibit
activity as pharmaceuticals, in particular as
antagonists of metabotropic glutamate receptors. More
particularly, the compounds of the present invention
exhibit activity as antagonists of the mGluR5 receptor
and, therefore, are useful in therapy, in particular
for the treatment of neurological, psychiatric, pain,
and gastrointestinal disorders associated with
glutamate dysfunction. DefinitionsUnless specified
otherwise within this specification, the nomenclature
used in this specification generally follows the
examples and rules stated in Nomenclature of Organic
Chemistry, Sections A, B, C, D, E, F, and H, Pergamon
Press, Oxford, 1979, which is incorporated by
references herein for its exemplary chemical structure
names and rules on naming chemical structures.
Optionally, a name of a compound may be generated
using a chemical naming program: ACD/ChemSketch,
Version 5.09/September 2001, Advanced Chemistry
Development, Inc., Toronto, Canada. The term "alkyl"
as used herein means a straight- or branched-chain
hydrocarbon radical having from one to six carbon
atoms, and includes methyl, ethyl, propyl, isopropyl,
t-butyl and the like. The term "alkenyl" as used
herein means a straight- or branched-chain alkenyl
radical having from two to six carbon atoms, and
includes ethenyl, 1-propenyl, 1-butenyl and the like.
The term "alkynyl" as used herein means a straight- or
branched-chain alkynyl radical having from two to six
carbon atoms, and includes 1-propynyl (propargyl),
1-butynyl and the like. The term "cycloalkyl" as used
herein means a cyclic group (which may be unsaturated)
having from three to seven carbon atoms, and includes
cyclopropyl, cyclohexyl, cyclohexenyl and the like.
The term "heterocycloalkyl" as used herein means a
three- to seven-membered cyclic group (which may be
unsaturated) having at least one heteroatom selected
from the group consisting of N, S and O, and includes
piperidinyl, piperazinyl, pyrrolidinyl,
tetraliydrofuranyl and the like. The term "alkoxy" as
used herein means a straight- or branched-chain alkoxy
radical having from one to six carbon atoms and
includes methoxy, ethoxy, propyloxy, isopropyloxy,
tbutoxy and the like. The term "halo" as used herein
means halogen and includes fluoro, chloro, bromo, iodo
and the like, in both radioactive and non-radioactive
forms.The term "alkylene" as used herein means a
difunctional branched or unbranched saturated
hydrocarbon radical having one to six carbon atoms,
and includes methylene, ethylene, npropylene,
n-butylene and the like. The term "alkenylene" as used
herein means a difunctional branched or unbranched
hydrocarbon radical having two to six carbon atoms and
having at least one double bond, and includes
ethenylene, n-propenylene, n-butenylene and the like.
The term "alkynylene" as used herein means a
difunctional branched or unbranched hydrocarbon
radical having two to six carbon atoms and having at
least one triple bond, and includes ethynylene,
n-propynylene, n-butynylene and the like. The term
"aryl" as used herein means an aromatic group having
five to twelve atoms, and includes phenyl, naphthyl
and the like. The term "heteroaryl" means an aromatic
group which includes at least one heteroatom selected
from the group consisting of N, S and O, and includes
groups and includes pyridyl, indolyl, furyl,
benzofuryl, thienyl, benzothienyl, quinolyl, oxazolyl
and the like. The terms "alkylaryl", "alkylheteroaryl
" and "alkylcycloalkyl " refer to an alkyl radical
substituted with an aryl, heteroaryl or cycloalkyl
group, and includes 2-phenethyl, 3- cyclohexyl propyl
and the like. The term "5-membered heterocyclic ring
containing two or three heteroatoms independently
selected from the group consisting of N, O and S"
includes aromatic and heteroaromatic rings, as well as
rings which may be saturated or unsaturated, and
includes isoxazolyl, oxazolyl, oxadiazolyl, pyrazolyl,
thiazolyl, imidazolyl, triazolyl and the like. The
term "pharmaceutically acceptable salt" means either
an acid addition salt or a basic addition salt which
is compatible with the treatment of patients.A
"pharmaceutically acceptable acid addition salt" is
any non-toxic organic or inorganic acid addition salt
of the base compounds represented by Formula I or any
of its intermediates. Illustrative inorganic acids
which form suitable salts include hydrochloric,
hydrobromic, sulfuric and phosphoric acid and acid
metal salts such as sodium monohydrogen orthophosphate
and potassium hydrogen sulfate. Illustrative organic
acids which form suitable salts include the mono-, di-
and tricarboxylic acids. Illustrative of such acids
are, for example, acetic, glycolic, lactic, pyruvic,
malonic, succinic, glutaric, fumaric, malic, tartaric,
citric, ascorbic, maleic, hydroxymaleic, benzoic,
hydroxybenzoic, phenylacetic, cinnamic, salicylic,
2-phenoxybenzoic, p-toluenesulfonic acid and other
sulfonic acids such as methanesulfonic acid and
2-hydroxyethanesulfonic acid. Either the mono- or
di-acid salts can be formed, and such salts can exist
in either a hydrated, solvated or substantially
anhydrous form. In general, the acid addition salts of
these compounds are more soluble in water and various
hydrophilic organic solvents, and generally
demonstrate higher melting points in comparison to
their free base forms. The selection criteria for the
appropriate salt will be known to one skilled in the
art. Other non-pharmaceutically acceptable salts e.g.
oxalates may be used for example in the isolation of
compounds of Formula I for laboratory use, or for
subsequent conversion to a pharmaceutically acceptable
acid addition salt. 



A "pharmaceutically acceptable basic addition salt" is
any non-toxic organic or inorganic base addition salt
of the acid compounds represented by Formula I or any
of its intermediates. Illustrative inorganic bases
which form suitable salts include lithium, sodium,
potassium, calcium, magnesium or barium hydroxides.
Illustrative organic bases which form suitable salts
include aliphatic, alicyclic or aromatic organic
amines such as methylamine, trimethyl amine and
picoline or ammonia. The selection of the appropriate
salt may be important so that an ester functionality,
if any, elsewhere in the molecule is not hydrolyzed.
The selection criteria for the appropriate salt will
be known to one skilled in the art. "Solvate" means a
compound of Formula I or the pharmaceutically
acceptable salt of a compound of Formula I wherein
molecules of a suitable solvent are incorporated in a
crystal lattice. A suitable solvent is physiologically
tolerable at the dosage administered as the solvate.
Examples of suitable solvents are ethanol, water and
the like. When water is the solvent, the molecule is
referred to as a hydrate.The term "stereoisomers" is a
general term for all isomers of the individual
molecules that differ only in the orientation of their
atoms in space. It includes mirror image isomers
(enantiomers), geometric (cis/trans) isomers and
isomers of compounds with more than one chiral centre
that are not mirror images of one another
(diastereomers). The term "treat" or "treating" means
to alleviate symptoms, eliminate the causation of the
symptoms either on a temporary or permanent basis, or
to prevent or slow the appearance of symptoms of the
named disorder or condition. The term "therapeutically
effective amount" means an amount of the compound
which is effective in treating the named disorder or
condition. The term "pharmaceutically acceptable
carrier" means a non-toxic solvent, dispersant,
excipient, adjuvant or other material which is mixed
with the active ingredient in order to permit the
formation of a pharmaceutical composition, i.e., a
dosage form capable of administration to the patient.
One example of such a carrier is a pharmaceutically
acceptable oil typically used for parenteral
administration. Compounds Compounds of the invention
conform generally to formula I : C) wherein Ar, Hy, L,
R1, m and n are defined hereinabove. In one
embodiment, Ar1 is an optionally-substituted phenyl
group; illustrative substituents may be selected from
the group consisting of F, Cl, Br, nitro, Ci-6-alkyl,
C1-6-alkylhalo, OC1- 6-alkyl5OC1-6-alkylhalo, and
CN.In another embodiment, Ai 2 is an
optionally-substituted pyridyl group, for example a 2-
pyridyl group; illustrative substituents maybe
selected from the group consisting of F, Cl, Br,
nitro, C 6-allcyl, Ci-6-alkylhalo, OC1-6-alkyl, Od-
6-alkylhalo, and CN. In one embodiment Hy is an
oxazole group; in another it is an isoxazole group; in
yet others it is an oxadiazole group or a triazole
group. In one embodiment L is a -CH - group; in
another it is a -CH(Me)- group; in yet another it is a
C(O) group. In still another embodiment, R1 is H or
C1-6-alkyl. In one embodiment, n is 1; in another n is
2. In yet another embodiment, m is 0; in others m is 1
or 2. It will be understood by those of skill in the
art that when compounds of the present invention
contain one or more chiral centers, the compounds of
the invention may exist in, and be isolated as,
enantiomeric or diastereomeric forms, or as a racemic
mixture. The present invention includes any possible
enantiomers, diastereomers, racemates or mixtures
thereof, of a compound of formula I . The optically
active forms of the compound of the invention may be
prepared, for example, by chiral chromatographic
separation of a racemate or chemical or enzymatic
resolution methodology, by synthesis from optically
active starting materials or by asymmetric synthesis
based on the procedures described thereafter. It will
also be appreciated by those of skill in the art that
certain compounds of the present invention may exist
as geometrical isomers, for example E and Z isomers of
alkenes. The present invention includes any
geometrical isomer of a compound of formula I . It
will further be understood that the present invention
encompasses tautomers of the compounds of formula I .
It will also be understood by those of skill in the
art that certain compounds of the present invention
may exist in solvated, for example hydrated, as well
as unsolvated forms. It willfurther be understood that
the present invention encompasses all such solvated
forms of the compounds of formula I . Within the scope
of the invention are also salts of the compounds of
formula I. Generally, pharmaceutically acceptable
salts of compounds of the present invention are
obtained using standard procedures well known in the
art, for example, by reacting a sufficiently basic
compound, for example an alkyl amine with a suitable
acid, for example, HCl or acetic acid, to afford a
salt with a physiologically acceptable anion. It is
also possible to make a corresponding alkali metal
(such as sodium, potassium, or lithium) or an alkaline
earth metal (such as a calcium) salt by treating a
compound of the present invention having a suitably
acidic proton, such as a carboxylic acid or a phenol,
with one equivalent of an alkali metal or alkaline
earth metal hydroxide or alkoxide (such as the
ethoxide or methoxide), or a suitably basic organic
amine (such as choline or meglumine) in an aqueous
medium, followed by conventional purification
techniques. Additionally, quaternary ammonium salts
can be prepared by the addition of alkylating agents,
for example, to neutral amines. In one embodiment of
the present invention, the compound of formula I may
be converted to a pharmaceutically acceptable salt or
solvate thereof, particularly, an acid addition salt
such 



as a hydrochloride, hydrobromide, phosphate, acetate,
fumarate, maleate, tartrate, citrate,
methanesulphonate or p-toluenesulphonate. Specific
examples of the present invention include the
following compounds, their pharmaceutically acceptable
salts, hydrates, solvates, optical isomers, and
combinations thereof:BICYCLIC PIPERAZINES AS
METABOTROPIC GLUTAMATE RECEPTOR ANTAGONISTS FIELD OF
THE INVENTION The present invention relates to a new
class of compounds, to pharmaceutical formulations
containing said compounds and to the use of said
compounds in therapy. The present invention further
relates to the process for the preparation of said
compounds and to new intermediates prepared therein.
BACKGROUND OF THE INVENTION Glutamate is the major
excitatory neurotransmitter in the mammalian central
nervous system (CNS). Glutamate produces its effects
on central neurons by binding to and thereby
activating cell surface receptors. These receptors
have been divided into two major classes, the
ionotropic and metabotropic glutamate receptors, based
on the structural features of the receptor proteins,
the means by which the receptors transduce signals
into the cell, and pharmacological profiles. The
metabotropic glutamate receptors (mGluRs) are G
protein-coupled receptors that activate a variety of
intracellular second messenger systems following the
binding of glutamate. Activation of mGluRs in intact
mammalian neurons elicits one or more of the following
responses: activation of phospholipase C; increases in
phosphoinositide (PI) hydrolysis; intracellular
calcium release; activation of phospholipase D;
activation or inhibition of adenyl cyclase; increases
or decreases in the formation of cyclic adenosine
monophosphate (cAMP); activation of guanylyl cyclase;
increases in the formation of cyclic guanosine
monophosphate (cGMP); activation of phospholipase A ;
increases in arachidonic acid release; and increases
or decreases in the activity of voltage- and
ligand-gated ion channels. Schoepp et at, Trends
Pharmacol Sd. 14:13 (1993), Schoepp, Neurochem. Int.
24:439 (1994), Pin et al, Neuropharmacology 34:1
(1995), Bordi and Ugolini, Prog. Neurobiol 59:55
(1999).Molecular cloning has identified eight distinct
mGluR subtypes, termed mGluRl through mGluR8.
Nakanishi, Neuron 25:1031 (1994), Pin et al,
Neuropharmacology 34:1 (1995), Knopfel et al, J. Med.
Chem. 38: 1417 (1995). Further receptor diversity
occurs via expression of alternatively spliced forms
of certain mGluR subtypes. Pin et al, PNAS 89: 10331
(1992), Minakami et al, BBRC 199:1136 (1994), JoIy et
al, J. Neurosci. 25:3970 (1995). Metabotropic
glutamate receptor subtypes may be subdivided into
three groups, Group I, Group II, and Group III mGluRs,
based on amino acid sequence homology, the second
messenger systems utilized by the receptors, and by
their pharmacological characteristics. Group I mGluR
comprises mGluRl, mGluR5 and their alternatively
spliced variants. The binding of agonists to these
receptors results in the activation of phospholipase C
and the subsequent mobilization of intracellular
calcium. Neurological, psychiatric and pain disorders.
Attempts at elucidating the physiological roles of
Group I mGluRs suggest that activation of these
receptors elicits neuronal excitation. Various studies
have demonstrated that Group I mGluRs agonists can
produce postsynaptic excitation upon application to
neurons in the hippocampus, cerebral cortex,
cerebellum, and thalamus, as well as other CNS
regions. Evidence indicates that this excitation is
due to direct activation of postsynaptic mGluRs, but
it also has been suggested that activation of
presynaptic mGluRs occurs, resulting in increased
neurotransmitter release. Baskys, Trends Pharmacol.
ScL 15:92 (1992), Schoepp, Neurochem. Int. 24:439
(1994), Pin et al, Neuropha pnacology 54:1(1995),
Watkins et al, Trends Pharmacol. ScL 15:33 (1994).
Metabotropic glutamate receptors have been implicated
in a number of normal processes in the mammalian CNS.
Activation of mGluRs has been shown to be required for
induction of hippocampal long-term potentiation and
cerebellar long-term depression. Bashir et al, Nature
363:341 (1993), Bortolotto et al, Nature
368:740(1994), Aiba et al, Cell 79:365 (1994), Aiba et
al., Cell 79:377 (1994). A role for mGluR activation
in nociception and analgesia also has been
demonstrated, Meller et al, Neuroreport 4 : 879
(1993), Bordi and Ugolini, Brain Res. 871:223 (1999).
In addition, mGluR activation has been suggested to
play a modulatory role in a variety of other normal
processes including synaptic transmission, neuronal
development, apoptotic neuronal death, synaptic
plasticity, spatial learning, olfactory memory,
central control of cardiac activity, waking, motor
control and control of the vestibuloocular reflex.
Nakanishi, Neuron 13: 1031 (1994), Pin et al,
Neuropharmacology 34:1, Knopfel et al, J. Med. Chem.
38: 1417 (1995). Further, Group I metabotropic
glutamate receptors, and mGluR5 in particular, have
been suggested to play roles in a variety of
pathophysiological processes and disorders affecting
the CNS. These include stroke, head trauma, anoxic and
ischemic injuries, hypoglycemia, epilepsy,
neurodegenerative disorders such as Alzheimer's
disease and pain. Schoepp et al, Trends Pha nacol.
Sci. 14:13 (1993), Cunningham et al., Life Sci. 54:135
(1994), Hollman et al, Ann. Rev. Neurosci. 17:31
(1994), Pin et al, Neuropharmacology 34:1 (1995),
Knopfel et al, J. Med. Chem. 55:1417 (1995), Spooren
et al., Trends Pharmacol Sci. 22:331 (2001), Gasparini
et al. Curr. 



Opin. Pharmacol 2:43 (2002), Neugebauer Pain 98:1
(2002). Much of the pathology in these conditions is
thought to be due to excessive glutamate-induced
excitation of CNS neurons. Because Group I mGluRs
appear to increase glutamate-mediated neuronal
excitation via postsynaptic mechanisms and enhanced
presynaptic glutamate release, their activation
probably contributes to the pathology. Accordingly,
selective antagonists of Group I mGluR receptors could
be therapeutically beneficial, specifically as
neuroprotective agents, analgesics or anticonvulsants.
Recent advances in the elucidation of the
neurophysiological roles of metabotropic glutamate
receptors generally and Group I in particular, have
established these receptors as promising drug targets
in the therapy of acute and chronic neurological and
psychiatric disorders and chronic and acute pain
disorders.Gastro intestinal disorders The lower
esophageal sphincter (LES) is prone to relaxing
intermittently. As a consequence, fluid from the
stomach can pass into the esophagus since the
mechanical barrier is temporarily lost at such times,
an event hereinafter referred to as "reflux".
Gastro-esophageal reflux disease (GERD) is the most
prevalent upper gastrointestinal tract disease.
Current pharmacotherapy aims at reducing gastric acid
secretion, or at neutralizing acid in the esophagus.
The major mechanism behind reflux has been considered
to depend on a hypotonic lower esophageal sphincter.
However, e.g. Holloway & Dent (1990) Gastroenterol.
Clin. N. Amer. 19, pp. 517-535, has shown that most
reflux episodes occur during transient lower
esophageal sphincter relaxations (TLESRs), i.e.
relaxations not triggered by swallows. It has also
been shown that gastric acid secretion usually is
normal in patients with GERD. The novel compounds
according to the present invention are assumed to be
useful for the inhibition of transient lower
esophageal sphincter relaxations (TLESRs) and thus for
treatment of gastro-esophageal reflux disorder (GERD).
The wording "TLESR", transient lower esophageal
sphincter relaxations, is herein defined in accordance
with Mittal, R.K., Holloway, R.H., Penagini, R.,
Blackshaw, L.A., Dent, J., 1995; Transient lower
esophageal sphincter relaxation. Gastroenterology 109,
pp. 601-610. The wording "reflux" is herein defined as
fluid from the stomach being able to pass into the
esophagus, since the mechanical barrier is temporarily
lost at such times. The wording "GERD",
gastro-esophageal reflux disease, is herein defined in
accordance with van Heerwarden, M.A., Smout A.J.P.M.,
2000; Diagnosis of reflux disease. Bailliere's CUn.
Gastroenterol. 14, pp. 759-774.Because of their
physiological and pathophysiological significance,
there is a need for new potent mGluR agonists and
antagonists that display a high selectivity for mGluR
subtypes, particularly the Group I receptor subtype,
most particularly the mGluR5 The object of the present
invention is to provide compounds exhibiting an
activity at metabotropic glutamate receptors (mGluRs),
especially at the mGluR5 receptor. SUMMARY OF THE
INVENTION One embodiment of the invention relates to
compounds of formula I: (I) wherein: Ar1 is an
optionally-substituted, aryl or heteroaryl group,
wherein the substituents are selected from the group
consisting of F, Cl, Br, I, OH, nitro, C1-6-alkyl, d
-6-alkylhalo, OC1-6-alkyl, OCi^-alkylhalo,
C2-6-alkenyl, C2-6-alkynyl, CN, CO2R2, SR2, S(O)R2,
SO2R2, aryl, heteroaryl, cycloalkyl and
heterocycloalkyl, wherein any cyclic group may be
further substituted with at least one substituent
selected from the group consisting of F, Cl, Br, I,
OH, nitro, C1-6-alkyl, C1-6-alkylhalo, OC1-6-alkyl,
OC1-6- alkylhalo ,C2-6~alkenyl, C2-6-alkynyl, CN,
CO2R2, SR2, S(O)R2 and SO2R2 ; A is selected from the
group consisting OfAr1, CO2R2, CONR2R3, S(O)R2 and
SO2R2; R1, in each instance, is independently selected
from the group consisting of F, Cl, Br, I, OH, CN,
nitro, C1-6-alkyl, OC1-6-alkyl, Q.e-alkylhalo,
OC1-6-alkylhalo, (CO)R2, 0(CO)R 2, 0(CO)OR 2, CO2R2,
-CONR2R3, Ci-6-alkylene0R 2, OC2-6-alkyleneOR2 and
C1-6-alkylenecyano;R2 and R3 are independently
selected from the group consisting of H, C1-6-alkyl,
C1-6- alkylhalo, C2-6-alkenyl, C2-6-alkynyl and
cycloalkyl; Hy is a 5-membered heterocyclic ring
containing two, three or four heteroatoms
independently selected from the group consisting of N,
O and S, wherein the ring is optionally substituted
with one or more substituents selected from the group
consisting of F, Cl, Br, I, OH, nitro, C1-6-alkyl,
C1-6-alkylhalo, OC1-6-aIkyl, OC1-6- alkylhalo, CN,
CO2R2, NR2R3, SR2, S(O)R2 and SO2R2; m is an integer
selected from the group consisting of 0, 1, 2, 3 and
4; and n is an integer selected from the group
consisting of 1, 2 and 3; or a
pharmaceutically-acceptable salt, hydrate, solvate,
isoform, tautomer, optical isomer, or combination
thereof. Another embodiment is a pharmaceutical
composition comprising as active ingredient a
therapeutically effective amount of the compound
according to formula I, in association with one or
more pharmaceutically acceptable diluents, excipients
and/or inert carriers. Other embodiments, as described
in more detail below, relate to a compound according
to formula I for use in therapy, in treatment of mGluR
5 mediated disorders, in the manufacture of a
medicament for the treatment of mGluR5 mediated 



disorders. Still other embodiments relate to a method
of treatment of mGluR5 mediated disorders, comprising
administering to a mammal a therapeutically effective
amount of the compound according to formula I .In
another embodiment, there is provided a method for
inhibiting activation of mGlurR5 receptors, comprising
treating a cell containing said receptor with an
effective amount of the compound according to formula
I. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention is based upon the discovery of
compounds that exhibit activity as pharmaceuticals, in
particular as antagonists of metabotropic glutamate
receptors. More particularly, the compounds of the
present invention exhibit activity as antagonists of
the mGluR5 receptor and, therefore, are useful in
therapy, in particular for the treatment of
neurological, psychiatric, pain, and gastrointestinal
disorders associated with glutamate dysfunction.
Definitions Unless specified otherwise widiin this
specification, the nomenclature used in this
specification generally follows the examples and rules
stated in Nomenclature of Organic Chemistry, Sections
A, B, C, D, E, F, and H, Pergamon Press, Oxford, 1979,
which is incorporated by references herein for its
exemplary chemical structure names and rules on naming
chemical structures. Optionally, a name of a compound
may be generated using a chemical naming program:
ACD/ChemSketch, Version 5.09/Septembe r 2001, Advanced
Chemistry Development, Inc., Toronto, Canada. The term
"alkyl" as used herein means a straight- or
branched-chain hydrocarbon radical having from one to
six carbon atoms, and includes methyl, ethyl, propyl,
isopropyl, t-butyl and the like. The term "alkenyl" as
used herein means a straight- or branched-chain
alkenyl radical having from two to six carbon atoms,
and includes ethenyl, 1-propenyl, 1-butenyl and the
like.The term "alkynyl" as used herein means a
straight- or branched-chain alkynyl radical having
from two to six carbon atoms, and includes 1-propynyl
(propargyl), 1-butynyl and the like. The term
"cycloalkyl" as used herein means a cyclic group
(which may be unsaturated) having from three to seven
carbon atoms, and includes cyclopropyl, cyclohexyl,
cyclohexenyl and the like. The term "heterocycloalkyl"
as used herein means a three- to seven-membered cyclic
group (which may be unsaturated) having at least one
heteroatom selected from the group consisting of N, S
and O, and includes piperidinyl, piperazinyl,
pyrrolidinyl, tetrahydrofuranyl and the like. The term
"alkoxy" as used herein means a straight- or
branched-chain alkoxy radical having from one to six
carbon atoms and includes methoxy, ethoxy, propyloxy,
isopropyloxy, -butoxy and the like. The term "halo" as
used herein means halogen and includes fluoro, chloro,
bromo, iodo and the like, in both radioactive and
non-radioactive forms. The term "alkylene" as used
herein means a difunctional branched or unbranched
saturated hydrocarbon radical having one to six carbon
atoms, and includes methylene, ethylene, n-propylene,
n-butylene and the like. The term "alkenylene" as used
herein means a difunctional branched or unbranched
hydrocarbon radical having two to six carbon atoms and
having at least one double bond, and includes
ethenylene, n-propenylene, n-butenylene and the like.
The term "alkynylene" as used herein means a
difunctional branched or unbranched hydrocarbon
radical having two to six carbon atoms and having at
least one triple bond, and includes ethynylene,
n-propynylene, n-butynylene and the like.The term
"aryl" as used herein means an aromatic group having
five to twelve atoms, and includes phenyl, naphthyl
and the like. The term "heteroaryl" means an aromatic
group which includes at least one heteroatom selected
from the group consisting of N, S and O, and includes
groups and includes pyridyl, indolyl, furyl,
benzofuryl, thienyl, benzothienyl, quinolyl, oxazolyl
and the like. The term "cycloalkenyl" as used herein
means an unsaturated cylcloaklyl group having from
four to seven carbon atoms, and includes
cyclopent-1-enyl, cyclohex-1- enyl and the like. The
terms "alkylaryl", "alkylheteroaryl " and
"alkylcycloalkyl " refer to an alkyl radical
substituted with an aryl, heteroaryl or cycloalkyl
group, and includes 2- phenethyl, 3-cyclohexyl propyl
and the like. The term "5-membered heterocyclic ring
containing two or three heteroatoms independently
selected from the group consisting of N, O and S"
includes aromatic and heteroaromatic rings, as well as
rings which may be saturated or unsaturated, and
includes isoxazolyl, oxazolyl, oxadiazolyl, pyrazolyl,
thiazolyl, imidazolyl, triazolyl and the like. The
term "pharmaceutically acceptable salt" means either
an acid addition salt or a basic addition salt which
is compatible with the treatment of patients. A
"pharmaceutically acceptable acid addition salt" is
any non-toxic organic or inorganic acid addition salt
of the base compounds represented by Formula I or any
of its intermediates. Illustrative inorganic acids
which form suitable salts include hydrochloric,
hydrobromic, sulfuric and phosphoric acid and acid
metal salts such as 



sodium monohydrogen orthophosphate and potassium
hydrogen sulfate. Illustrativeorganic acids which form
suitable salts include the mono-, di~ and
tricarboxylic acids. Illustrative of such acids are,
for example, acetic, glycolic, lactic, pyruvic,
malonic, succinic, glutaric, fumaric, malic, tartaric,
citric, ascorbic, maleic, hydroxymaleic, benzoic,
hydroxybenzoic, phenylacetic, cinnamic, salicylic,
2-phenoxybenzoic, r~ toluenesulfonic acid and other
sulfonic acids such as methanesulfonic acid and 2-
hydroxyethanesulfonic acid. Either the mono- or
di-acid salts can be formed, and such salts can exist
in either a hydrated, solvated or substantially
anhydrous form. In general, the acid addition salts of
these compounds are more soluble in water and various
hydrophilic organic solvents, and generally
demonstrate higher melting points in comparison to
their free base forms. The selection criteria for the
appropriate salt will be known to one skilled in the
art. Other non-pharmaceutically acceptable salts e.g.
oxalates may be used for example in the isolation of
compounds of Formula I for laboratory use, or for
subsequent conversion to a pharmaceutically acceptable
acid addition salt. A "pharmaceutically acceptable
basic addition salt" is any non-toxic organic or
inorganic base addition salt of the acid compounds
represented by Formula I or any of its intermediates.
Illustrative inorganic bases which form suitable salts
include lithium, sodium, potassium, calcium, magnesium
or barium hydroxides. Illustrative organic bases which
form suitable salts include aliphatic, alicyclic or
aromatic organic amines such as methylamine, trimethyl
amine and picoline or ammonia. The selection of the
appropriate salt may be important so that an ester
functionality, if any, elsewhere in the molecule is
not hydrolyzed. The selection criteria for the
appropriate salt will be known to one skilled in the
art. "Solvate" means a compound of Formula I or the
pharmaceutically acceptable salt of a compound of
Formula I wherein molecules of a suitable solvent are
incorporated in a crystal lattice. A suitable solvent
is physiologically tolerable at the dosage
administered as the solvate. Examples of suitable
solvents are ethanol, water and the like. When water
is the solvent, the molecule is referred to as a
hydrate.The term "stereoisomers" is a general term for
all isomers of the individual molecules that differ
only in the orientation of their atoms in space. It
includes mirror image isomers (enantiomers), geometric
(cis/trans) isomers and isomers of compounds with more
than one chiral centre that are not mirror images of
one another (diastereomers). The term "treat" or
"treating" means to alleviate symptoms, eliminate the
causation of the symptoms either on a temporary or
permanent basis, or to prevent or slow the appearance
of symptoms of the named disorder or condition. The
term "therapeutically effective amount" means an
amount of the compound which is effective in treating
the named disorder or condition. The term
"pharmaceutically acceptable carrier" means a
non-toxic solvent, dispersant, excipient, adjuvant or
other material which is mixed with the active
ingredient in order to permit the formation of a
pharmaceutical composition, i.e., a dosage form
capable of administration to the patient. One example
of such a carrier is a pharmaceutically acceptable oil
typically used for parenteral administration.
Compounds Compounds of the invention conform generally
to formula I : (I) wherein Ar, Hy, L, R1, m and n are
defined hereinabove.In one embodiment, Ar1 is an
optionally-substituted phenyl group; illustrative
substituents may be selected from the group consisting
of F, Cl, Br, nitro, C1-6-alkyl, C1-6-alkylhalo,
OC1-6-alkyl, OC1-6-alkylhalo, and CN. In another
embodiment, A is an optionally-substituted pyridyl
group, for example a 2- pyridyl group; illustrative
substituents may be selected from the group consisting
of F, Cl, Br, nitro, C1-6-alkyl, C1-6-alkylhalo,
OC1-6-alkyl, OC1-6-alkylhalo, and CN. In one
embodiment Hy is an oxazole group; in another it is an
isoxazole group; in yet others it is an oxadiazole
group or a triazole group. In still another
embodiment, R1 can be selected from the group
consisting of C1-6- alkyl, C1-6-haloalkyl, -CN,
-CO2R2, -CONR2R3, and -C1-6alkylene0R 2. In one
embodiment, n is 1; in another n is 2. In yet another
embodiment, m is 0; in others m is 1 or 2. It will be
understood by those of skill in the art that when
compounds of the present invention contain one or more
chiral centers, the compounds of the invention may
exist in, and be isolated as, enantiomeric or
diastereomeric forms, or as a racemic mixture. The
present invention includes any possible enantiomers,
diastereomers, racemates or mixtures thereof, of a
compound of formula I. The optically active forms of
the compound of the invention may be prepared, for
example, by chiral chromatographic separation of a
racemate or chemical or enzymatic resolution
methodology, by synthesis from optically active
starting materials or by asymmetric synthesis based on
the procedures described thereafter. It will also be
appreciated by those of skill in the art that certain
compounds of the present invention may exist as
geometrical isomers, for example E and Z isomers of
alkenes. The present invention includes any
geometrical isomer of a compound offormula I. It will
further be understood that the present invention
encompasses tautomers of the compounds of formula I.
It will also be understood by those of skill in the
art that certain compounds of the present invention
may exist in solvated, for example hydrated, as well
as unsolvated forms. It will further be understood
that the present invention encompasses all such 



solvated forms of the compounds of formula I. Within
the scope of the invention are also salts of the
compounds of formula I. Generally, pharmaceutically
acceptable salts of compounds of the present invention
are obtained using standard procedures well known in
the art, for example, by reacting a sufficiently basic
compound, for example an alkyl amine with a suitable
acid, for example, HCl or acetic acid, to afford a
salt with a physiologically acceptable anion. It is
also possible to make a corresponding alkali metal
(such as sodium, potassium, or lithium) or an alkaline
earth metal (such as a calcium) salt by treating a
compound of the present invention having a suitably
acidic proton, such as a carboxylic acid or a phenol,
with one equivalent of an alkali metal or alkaline
earth metal hydroxide or alkoxide (such as the
ethoxide or methoxide), or a suitably basic organic
amine (such as choline or meglumine) in an aqueous
medium, followed by conventional purification
techniques. Additionally, quaternary ammonium salts
can be prepared by the addition of alkylating agents,
for example, to neutral amines. In one embodiment of
the present invention, the compound of formula I may
be converted to a pharmaceutically acceptable salt or
solvate thereof, particularly, an acid addition salt
such as a hydrochloride, hydrobromide, phosphate,
acetate, fumarate, maleate, tartrate, citrate,
methanesulphonate or/7-toluenesulrhonate. Specific
examples of the present invention include the
following compounds, their pharmaceutically acceptable
salts, hydrates, solvates, optical isomers, and
combinations thereof:METER HAVING MULTI-LEVEL USER
INTERFACE FIELD OF THE INVENTION [0001] The present
invention relates generally to meters and methods of
using the same, and more particularly, to a meter
having a multi-level user interface that allows a user
to select one of a plurality of predefined levels of
user features. BACKGROUND OF THE INVENTION [0002] The
quantitative determination of analytes in body fluids
is of great importance in the diagnoses and
maintenance of certain physiological abnormalities.
For example, lactate, cholesterol, bilirubin and
glucose should be monitored in certain individuals. In
particular, determining glucose in body fluids is
important to diabetic individuals who must frequently
check the glucose concentration in their body fluids
to regulate the glucose intake in their diets. [0003]
Diabetic individuals often test their blood glucose
levels via a blood glucose meter. Some existing
glucose meters are adapted to allow users to program
certain features of the glucose meter. With these
types of glucose meters, the user must have some
knowledge of how to program the meter or must be able
to read and understand often complex user
instructions. Alternatively, some glucose meters are
not adapted to receive user input and instead have pre
programmed features that do not allow a user to
customize the glucose meter. It would be desirable to
allow a user to easily customize the glucose meter.
SUMMARY OF THE INVENTION [0004] A meter adapted to
determine and store an analyte concentration reading
is disclosed according to one embodiment of the
present invention. The glucose meter includes a
display adapted to display information to a user of
the meter and an interface that controls the display
for the user. The interface has a plurality of
predefined levels of user features that are adapted to
be selected by the user. The glucose meter further
includes at least one user input mechanism adapted to
allow the user to select one of the plurality of
predefined levels of user features. [0005] A method
for using a meter is disclosed according to one
embodiment of the present invention. The meter is
adapted to determine and store an analyte
concentration reading. Themeter includes a display
adapted to display information to a user. The method
comprises the steps of displaying information on the
display via a user interface having a plurality of
predefined levels of user features. The method further
comprises selecting one of the plurality of predefined
levels and displaying the user features associated
with the selected predefined level. [0006] A meter
adapted to determine and store an analyte
concentration reading includes a display adapted to
display information to a user of the meter and an
interface that controls the display for the user. The
interface has at least three predefined levels of user
features that are adapted to be selected by the user
The meter further includes at least one user input
mechanism adapted to allow the user to select one of
the at least three predefined levels of user features.
[0007] A method for using a meter adapted to determine
and store an analyte concentration reading, in which
the meter has a display adapted to display information
to a user, includes the acts of displaying information
on the display via a user interface having at least
three predefined levels of user features, selecting
one of the at least three predefined levels, and
displaying the user features associated with the
selected predefined level. [0008] The above summary of
the present invention is not intended to represent
each embodiment, or every aspect, of the present
invention. Additional features and benefits of the
present invention are apparent from the detailed
description, and figures set forth below. BRIEF
DESCRIPTION OF THE DRAWINGS [0009] FIGS. Ia and Ib are
front side views of a meter having a first predefined
level of user features, according to one embodiment of
the present invention. [00010] FIGS. 2a, 2b and 2c are
front side views of a meter having a second predefined
level of user features, according to another
embodiment of the present invention. [00011] FIGS. 3a,
3b, 3c and 3d are front side views of a meter having a
third predefined level of user features, according to
a further embodiment of the present invention. [00012]
FIG. 4 is a front side view of a meter having a
computer data interface. DESCRIPTION OF ILLUSTRATED
EMBODIMENTS 



[00013] The present invention is directed to a meter
that is adapted to determine and store an analyte
concentration in a body fluid sample which is
collected with a lancing device. Examplesof the types
of analytes which may be collected include glucose,
lipid profiles (e.g., cholesterol, triglycerides, LDL
and HDL), microalbumin, hemoglobin AlC, fructose,
lactate, or bilirubin. It is contemplated that other
analyte concentrations may also be determined. The
analytes may be in, for example, a whole blood sample,
a blood serum sample, a blood plasma sample, other
body fluids like ISF (interstitial fluid) and urine,
and non-body fluids. As used within this application,
the term "concentration" refers to an analyte
concentration, activity (e.g., enzymes and
electrolytes), titers (e.g., antibodies), or any other
measure concentration used to measure the desired
analyte. [00014] One embodiment of the present
invention is a meter 10 as shown in FIGS. Ia and Ib.
The meter 10 has a display 12 that is adapted to
display information to a user of the meter 10. The
meter 10 also has an interface 14 that controls the
display 12 for the user. In some embodiments, the
interface 14 has a plurality of predefined levels of
user features that are adapted to be selected by the
user. The meter 10 also has at least one user input
mechanism 15 that is adapted to allow the user to
select one of the plurality of predefined levels of
user features. The user input mechanism 15 may
include, for example, buttons, scroll bars, touch
screens, or any combination of such items. The meter
10 may also have a memory device (not shown) that is
adapted to store the selected predefined level. While
the remainder of the disclosure herein will be
directed towards a multi-level user interface for use
in glucose meters, it is to be understood that it may
be implemented in meters used for determining other
analytes. [00015] FIGS. Ia and Ib show meters having
some user features that may be associated with one of
the plurality of predefined levels. In one embodiment,
one of the plurality of predefined levels may include
user features that are relatively simple and easy to
understand. This level may be selected by a user who
has not previously used the meter 10 or by a user who
does not require more sophisticated features, i.e., a
"beginner" or "novice" mode. For example, the meter 10
in FIG. Ia includes a feature that displays a blood
glucose concentration reading 20. The reading 20
includes a value associated with the blood glucose
level as well as the units associated with that
reading 20. In addition to the concentration reading
20, the meter 10 in FIG. Ib also displays a feature
that allows a player to store a certain number of
concentration readings 22. For example, in FIG. Ib at
least twenty concentration readings 22 can be stored
while a user is in this "beginner" mode. The
concentration readings 22 may be stored in a memory
device so that the user can retrieve the concentration
readings 22 at a later time. This may be desirable so
thata user can monitor his or her blood glucose
readings over a period of several days. This feature,
and other features, may be selected using the input
mechanism 15. For example, the user may use the input
mechanism 15 to display a list of features that are
associated with one of the plurality of predefined
levels. The user is able to scroll through the list of
features and select a particular feature from the
list. [00016] It is contemplated that other user
features may be available in a "beginner" mode in
addition to the features listed herein. In certain
embodiments, some of these features may be "standard"
features that are also available in other modes, i.e.,
intermediate and advanced modes. For example, one such
feature, shown in FIGS. Ia and Ib, notifies a user of
a low battery and is identified on the display 12 with
a low battery icon 24. Another feature may notify the
user that the temperature of the meter 10 is out of
the required range for operating the meter 10. This
feature may be indicated by a thermometer icon 25.
[00017] Other features that may be available in the
"beginner" mode, as well as in other modes, may notify
the user to apply a sample to a test strip. This
feature may be indicated by a sample and test strip
icon 26. Additionally, a user may need to use a test
strip to determine that the meter 10 is in proper
working condition. The reading from the test strip can
then be marked using a check mark icon 27.
Alternatively or additionally, the check mark icon 27
may be automatically applied to the test strip
concentration reading by the meter 10. In yet other
embodiments, the meter 10 may include a buzzer or
alarm that can be set by a user as a reminder to take
a concentration reading 22. A buzzer icon 28 indicates
that the buzzer or alarm has been set. [00018] In
addition to storing a certain number of concentration
readings, additional user features may be available.
For instance, in another embodiment of the present
invention, one of the plurality of predefined levels
is adapted to display user features that are somewhat
more sophisticated than the "beginner" level and
includes features that are designed for more
technically-knowledgeable users. As shown in FIGS. 2a,
2b and 2c, one such predefined level, which may be
referred to as an "intermediate" level, may include
features that offer more user options for storing and
displaying concentration readings. For example, user
features associated with an "intermediate" level may
include, in addition to the blood glucose reading 20,
a date and time indicator 30. Additionally, an
"intermediate" level may also include a feature that
allows a user to store a greater number of
concentration readings 32. hi some embodiments, at
least 200concentration readings 32 may be stored. For
example, as shown in the embodiment in FIG. 2b, 240
readings may be stored. Other user features may allow
a user to calculate a multi-day average 34 of
concentration readings 32. For example, a 14-day
average may be calculated as indicated in FIG. 2c. To
indicate that the averaging feature is in use, an
averaging icon 26, such as an "A", may be displayed on
the meter 10. Furthermore, all of this information may
be downloaded via a computer data interface 60 (see
FIG. 4). These user features provide more ways of
storing, displaying and calculating information that
may be important to a user of the meter 10. In
addition, doctors or other medical professionals may
desire to have this information available to them as a
way of monitoring the blood glucose levels of their
patients. [00019] It is contemplated that other user
features may be available in an "intermediate" mode in
addition to the features listed herein, such as one or
more of the features described herein with 



respect to the "beginner" mode. [00020] hi addition to
the "beginner" and "intermediate" levels described
above, additional user features may be included in a
third predefined level. This level, as depicted in
FIGS. 3a, 3b, 3c and 3d, may be associated with user
features that are more advanced than other levels. For
example, a meter 10 may include a feature that
displays a date and time indicator 40 that can display
a date and time associated with either a home time
zone or a local time zone, as shown in FIG. 3a.
Additionally, an "advanced" level may include a
feature that allows a user to store an even greater
number of concentration readings 42. In some
embodiments, at least 400 concentration readings 42
may be stored. For example, as shown in the embodiment
in FIG. 3c, 480 readings may be stored. Other user
features may allow a user to calculate multiple
multi-day averages 44 of concentration readings, such
as 7-day, 14-day, and 30-day averages, as shown in
FIG. 3b. As in the "intermediate" mode, to indicate
that the averaging feature is in use, an averaging
icon 26, such as an "A", may be displayed on the meter
10. Other features may allow a user to calculate
morning, afternoon and evening averages (not shown).
Similar to the "intermediate" level user features, all
of the readings and averages may be downloaded via the
computer data interface 60 (see FIG. 4). [00021] Other
user features that may be included in an "advanced"
level may include testing alarms 52 for indicating
when it is necessary for a user to take a blood
glucose reading. The testing alarm 52 times may be
preprogrammed via the user interface or may be
inputted by a user. In addition to a testing alarm 52,
some embodiments of the present invention may
includevarious markers which may be activated to
associate certain events with certain concentration
readings. These markers allow a user to compare the
marked concentration reading with other readings taken
under the same or similar conditions. Some examples of
markers are shown in FIG. 3d. A pre-meal marker 46 and
a post-meal marker 48 can be used to label those
concentration readings that are taken before and after
a meal., respectively. Some other examples include a
logbook marker 50 that allows a user to mark a
concentration reading 22 and associate the
concentration reading 22 with notes and/or comments
related to that particular concentration reading 22.
These notes may relate to some condition or event that
occurred before the concentration reading 22 was taken
that may be helpful to a doctor who is monitoring a
user's glucose levels. Some other markers may include
exercise markers, medication markers, fasting-time
markers, and illness markers. It is contemplated that
many other markers may be used with the present
invention. All of these markers may be used to label
concentration readings so that a user or doctor can
associate concentration readings with certain
activities that may occur during a day and that may
influence the concentration readings. [00022] It is
contemplated that other user features may be available
in an "advanced" mode in addition to the features
listed herein. Such "advanced" features may allow
users to calculate readings associated with other
analytes, such as hematocrit readings. Other features
may include notifying a user when high or low readings
are taken. With this feature, the meter 10 may display
a set of high readings and a set of low readings such
that the user is able to view the range of readings
and can adjust his or her diet, activities, etc.
accordingly. Moreover, the high and low readings can
be saved in the memory device for later retrieval by
the user's doctor for further evaluation. It is
contemplated that other user features may be available
in an "advanced" mode, such as one or more of the
features described herein with respect to the
"beginner" and "intermediate" modes. [00023] In some
embodiments, the glucose meter may be initially
configured at a "beginner" level so that even the most
technically challenged user will have a simple,
straightforward glucose meter that is ready to use.
The more advanced levels may be selected using a setup
mode that can be activated using the user input
mechanism 15. Once activated, a user can use the user
input mechanism 15 to set the time, date and other
user-configurable settings. In other embodiments, the
glucose meter may be initially configured at an
"intermediate" or "advanced"level. In yet other
embodiments, the user may initially scroll through the
predefined levels and select the one that most closely
meets his or her needs. [00024] Some commercially
available meters, such as those that are manufactured
and/or sold by Bayer Healthcare LLC of Tarrytown, New
York, may be redesigned to incorporate the present
invention, such as the Ascensia(r) CONTOUR(r) Blood
Glucose Monitoring System and the Ascensia(r)
BREEZE(r) Blood Glucose Monitoring System. It is
contemplated that other meters, in addition to the
ones listed above, may incorporate the present
invention as described herein. [00025] The present
invention thus allows a user to select certain
predefined levels of user features according to his or
her preferences, needs and abilities. Less
sophisticated users may choose a level having fewer,
simpler features, i.e., the "beginner" or
"intermediate" levels, while more sophisticated users
may choose a level offering additional features having
more complex functions and capabilities. A meter
having the predefined levels as described herein can
appeal to multiple user types and a single user can
select other levels as his or her needs and/or
understanding of the features increases. [00026]
ALTERNATIVE EMBODIMENT A A meter adapted to determine
and store an analyte concentration reading, the meter
comprising: a display adapted to display information
to a user of the meter; an interface that controls the
display for the user, the interface having a plurality
of predefined levels of user features that are adapted
to be selected by the user; and at least one user
input mechanism adapted to allow the user to select
one of the plurality of predefined levels of user
features. [00027] ALTERNATIVE EMBODIMENT B 



The meter according to Alternative Embodiment A,
further comprising a memory device adapted to store
the selected predefined level. [00028] ALTERNATIVE
EMBODIMENT C The meter according to Alternative
Embodiment A, wherein the analyte is glucose. [00029]
ALTERNATIVE EMBODIMENT D The meter according to
Alternative Embodiment A, wherein the plurality of
predefined levels includes at least three predefined
levels.[00030] ALTERNATIVE EMBODIMENT E The meter
according to Alternative Embodiment D, wherein a first
predefined level is adapted to include a user feature
for saving at least twenty concentration readings.
[00031] ALTERNATIVE EMBODIMENT F The meter according
to Alternative Embodiment D, wherein a second
predefined level is adapted to include user features
for saving at least 200 concentration readings, for
calculating a 14-day average, for displaying a date
and time and for downloading the concentration
readings via a computer data interface. [00032]
ALTERNATIVE EMBODIMENT G The meter according to
embodiment D, wherein a third predefined level is
adapted to include user features for saving at least
400 concentration readings, for calculating multi-day
averages of concentration readings, for displaying a
date and time for at least two time zones, for
downloading the concentration readings via a computer
data interface, for displaying at least one high
concentration reading and at least one low
concentration reading, for providing a test-time alarm
and for marking a concentration reading. [00033]
ALTERNATIVE PROCESS H A method for using a meter
adapted to determine and store an analyte
concentration reading, the meter having a display
adapted to display information to a user, the method
comprising the acts of: displaying information on the
display via a user interface, the interface having a
plurality of predefined levels of user features;
selecting one of the plurality of predefined levels;
and displaying the user features associated with the
selected predefined level. [00034] ALTERNATIVE PROCESS
I The method according to Alternative Process H,
further comprising storing the selected predefined
level. [00035] ALTERNATIVE PROCESS J The method
according to Alternative Process H, wherein the
analyte is glucose. [00036] ALTERNATIVE PROCESS K The
method according to Alternative Process H, wherein the
plurality of predefined levels includes at least three
predefined levels.[00037] ALTERNATIVE PROCESS L The
method according to Alternative Process K, wherein a
first predefined level is adapted to include a user
feature for saving at least twenty concentration
readings.. [00038] ALTERNATIVE PROCESS M The method
according to Alternative Process K, wherein a second
predefined level is adapted to include user features
for saving at least 200 concentration readings, for
calculating a 14-day average, for displaying a date
and time and for downloading the concentration
readings via a computer data interface. [00039]
ALTERNATIVE PROCESS N The method according to
Alternative Process K, wherein a third predefined
level is adapted to include user features for saving
at least 400 concentration readings, for calculating
multi-day averages of concentration readings, for
displaying a date and time for at least two time
zones, for downloading the concentration readings via
a computer data interface, for displaying at least one
high concentration reading and at least one low
concentration reading, for providing a test-time alarm
and for marking a concentration reading. [00040]
ALTERNATIVE EMBODIMENT O A meter adapted to determine
and store an analyte concentration reading, the meter
comprising: a display adapted to display information
to a user of the meter; an interface that controls the
display for the user, the interface having at least
three predefined levels of user features that are
adapted to be selected by the user; and at least one
user input mechanism adapted to allow the user to
select one of the at least three predefined levels of
user features. [00041] ALTERNATIVE PROCESS P A method
for using a meter adapted to determine and store an
analyte concentration reading, the meter having a
display adapted to display information to a user, the
method comprising the acts of: displaying information
on the display via a user interface, the interface
having at least three predefined levels of user
features; selecting one of the at least three
predefined levels; and displaying the user features
associated with the selected predefined level.[00042]
While the invention is susceptible to various
modifications and alternative forms, specific
embodiments and methods thereof have been shown by way
of example in the drawings and are described in detail
herein. It should be understood, however, that it is
not intended to limit the invention to the particular
forms or methods disclosed, but, to the contrary, the
intention is to cover all modifications, equivalents
and alternatives falling within the spirit and scope
of the invention, as defined by the appended
claims.CLAIMS: 



1. A meter adapted to determine and store an analyte
concentration reading, the meter comprising: a display
adapted to display information to a user of the meter;
an interface that controls the display for the user,
the interface having a plurality of predefined levels
of user features that are adapted to be selected by
the user; and at least one user input mechanism
adapted to allow the user to select one of the
plurality of predefined levels of user features. 2.
The meter according to claim 1, further comprising a
memory device adapted to store the selected predefined
level. 3. The meter according to claim 1, wherein the
analyte is glucose. 4. The meter according to claim 1,
wherein the plurality of predefined levels includes at
least three predefined levels. 5. The meter according
to claim 4, wherein a first predefined level is
adapted to include a user feature for saving at least
twenty concentration readings. 6. The meter according
to claim 4, wherein a second predefined level is
adapted to include user features for saving at least
200 concentration readings, for calculating a 14-day
average, for displaying a date and time and for
downloading the concentration readings via a computer
data interface. 7. The meter according to claim 4,
wherein a third predefined level is adapted to include
user features for saving at least 400 concentration
readings, for calculating multi-day averages of
concentration readings, for displaying a date and time
for at least two time zones, for downloading the
concentration readings via a computer data interface,
for displaying at least one high concentration reading
and at least one low concentration reading, for
providing a test-time alarm and for marking a
concentration reading. 8. A method for using a meter
adapted to determine and store an analyte
concentration reading, the meter having a display
adapted to display information to a user, the method
comprising the acts of: displaying information on the
display via a user interface, the interface having a
plurality of predefined levels of user features;
selecting one of the plurality of predefined levels;
and displaying the user features associated with the
selected predefined level. 9. The method according to
claim 8, further comprising storing the selected
predefined level. 10. The method according to claim 8,
wherein the analyte is glucose. 11. The method
according to claim 8, wherein the plurality of
predefined levels includes at least three predefined
levels. 12. The method according to claim 11, wherein
a first predefined level is adapted to include a user
feature for saving at least twenty concentration
readings.. 13. The method according to claim 11,
wherein a second predefined level is adapted to
include user features for saving at least 200
concentration readings, for calculating a 14-day
average, for displaying a date and time and for
downloading the concentration readings via a computer
data interface. 14. The method according to claim 11,
wherein a third predefined level is adapted to include
user features for saving at least 400 concentration
readings, for calculating multi-day averages of
concentration readings, for displaying a date and time
for at least two time zones, for downloading the
concentration readings via a computer data interface,
for displaying at least one high concentration reading
and at least one low concentration reading, for
providing a test-time alarm and for marking a
concentration reading. 15. A meter adapted to
determine and store an analyte concentration reading,
the meter comprising: a display adapted to display
information to a user of the meter; an interface that
controls the display for the user, the interface
having at least three predefined levels of user
features that are adapted to be selected by the user;
and at least one user input mechanism adapted to allow
the user to select one of the at least three
predefined levels of user features. 16. A method for
using a meter adapted to determine and store an
analyte concentration reading, the meter having a
display adapted to display information to a user, the
method comprising the acts of:displaying information
on the display via a user interface, the interface
having at least three predefined levels of user
features; selecting one of the at least three
predefined levels; and displaying the user features
associated with the selected predefined level. 


