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TITLE OF THE INVENTION
3,5-DISUBSTITUTED-1,3-OXAZOLIDIN-2-ONE DERIVATIVES.

BACKGROUND OF THE INVENTION

The excitatory amino acid L-glutamate (sometimes referred to herein simply as
glutamate) through its many receptors mediates most of the excitatory neurotransmission within
the mammalian central nervous system (CNS). The excitatory amino acids, inciuding clutamate,
are of great physiological importance, playing a role in a variety of physiological processes, such
as long-term potentiation (learning and memory), the development of synaptic plasticity, motor
control, respiration, cardiovascular regulation, and sensory perception.

Glutamate acts via at least two distinct classes of receptors. One class 1s composed
of the ionotropic glutamate (1Glu) receptors that act as ligand-gated 1onic channels. Via
activation of the iGlu receptors, glutamate is thought to regulate fast neuronal fransmission
within the synapse of two connecting neurons in the CNS. The second general type of receptor 1s
the G-protein or second messenger-linked "metabotropic” glutamate (mGluR) receptor. Both
types of receptors appear not only to mediate normal synaptic transmission along excitatory
pathways, but also participate in the modification of synaptic connections during development
and throughout life. Schoepp, Bockaert, and Sladeczek, Trends in Pharmacol. Sci., 11, 508
(1990); McDonald and Johnson, Brain Research Reviews, 15, 41 (1990).

The present invention relates to potentiators of mGlu receptors, in particular
mGluR2 receptors. The mGluR receptors belong to the Type III G- protein coupled receptor
(GPCR) superfamily. This superfamily of GPCR's including the calcium-sensing receptors,
GABAB receptors and pheromone receptors, which are unique in that they are activated by
binding of effectors to the amino-terminus portion of the receptor protein. The mGlu receptors
are thought to mediate glutamate's demonstrated ability to modulate intracellular signal
transduction pathways. Ozawa, Kamiya and Tsuzuski, Prog. Neurobio., 54, 581 (1998). They
have been demonstrated to be localized both pre- and post-synaptically where they can regulate
neurotransmitter release, either glutamate or other neurotransmiiters, or modify the post-synaptic
response of neurotransmitiers, respectively. |

At present, there are eight distinct mGilu receptors that have been positively
identified, cloned, and their sequences reported. These are further subdivided based on their
amino acid sequence homology, their ability to effect certain signal transduction mechanisms,
and their known pharmacological properties. Ozawa, Kamiya and Tsuzuski, Prog. Neurobio., 54,
581 (1998). For instance, the Group I mGluR receptors, which include the mGlulR and mGlusR,
are known to activate phospholipase C (PLC) via Gaq-proteins thereby resulting in the increased
hydrolysis of phosphoinositides and intracellular calcium mobilization. There are several
compounds that are reported to activate the Group I mGlu receptors including DHPG, (R/S)-3,5-
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dihydroxyphenylglycine. Schoepp, Goldworthy, Johnson, Salhoff and Baker, J. Neurochem., 63,
769 (1994); Ito, et al., keurorep., 3, 1013 (1992). The Group I mGlu receptors consist of the two
distinct receptors, mGluR2 and mGluR3 receptors. Both have been found to be negatively
coupled to adenylate cyclase via activation of Gai-protein. These receptors can be activated by a
selective compound such as 185,2S,SR,65-2 aminobicyclo[3.1.0}hexane-2,6-dicarboxylate.
Monn, et al., J. Med. Chem., 40, 528 (1997); Schoepp, et al., Neuropharmacol., 36, 1 (1997).
This activitation leads to inhibition of glutamate release in the synapse (Cartmell et al, |
Neurochem 75, 889 (2000)). Similarly, the Group Il mGlu receptors, including mGluR4,
mGluR6, mGluR7 and mGluRS, are negatively coupled to adenylate cyclase via Gail and are
potently activated by L-AP4 (L- (+) -2-amino-4-phosphonobutyric acid). Schoepp, Neurochem.
Int., 24, 439 (1994).
Nonselective mGluR2/mGluR3 receptor agonists (Monn, et al., J. Med. Chem.,

43, 4893, (2000)) have shown efficacy in numerous animal models of anxiety and psychdsis as
well as human clinical trials in schizophrenia patients (Patil et al, Nature Medicine, 13, 1102
(2007)). Recent reports indicate that mGIluR2 but not the mGluR3 receptor mediates the actions
of the dual mGIuR2/mGluR3 agonist .Y379268 in mouse models predictive of antipsychotic
activity. (Woolley et al, Psycopharmacology, DOI 10.1007/s00213-007-0974-x

(2007)) Additionally, recent animal studies demonstrate that selective potentiation of the
mGIluR2 receptor has similar effects to such non-selective agonists (Galici et al, Journal of
Pharmacology and Experimental Therapeutics, 315, 1181 (2005) suggesting an alternative
strategy concerning the discovery of selective, positive allosteric modulators (PAM's or allosteric
potentiators) of mGluR2 (Johnson et al, J. Med. Chem. 46, 3189, (2003); Pinkerton et al., J.
Med. Chem., 47, 4595 (2004). These potentiators act by enabling the receptor to produce a
maximal response to endogenous glutamate. Such allosteric potentiators do not bind at the
glutamate binding site also known as the "orthosteric site”, and may benefit by binding to a site
other than the highly conserved orthosteric site. A potential advantage to this ap;jfoach inclhudes
the opportunity to have a distinct pharmacological profile by enhancing the activity of the
endogenous ligand upon its binding to the orthosteric site. The pharmacological distinctions
include the potential for pharmacological specificity between related receptor types that share the
same endogenous ligand. In addition, positive allosteric modulators of mGluR2 have been shown
to potentiate the response of mGIluR2 agonists such as 1.Y379268 (Johnson et. Al. Biochemical
Soc. Trans. 32, 881 (2004) and this represents an alternative strategy for treatment using mGluR?2
selective PAMs.

It has become increasingly clear that there is a link between modulation of

excitatory amino acid receptors, including the glutamatergic system, through changes in
glutamate release or alteration in postsynaptic receptor activation, and a variety of neurological
and psychiatric disorders. e.g. Monaghan, Bridges and Cotman, Ann. Rev. Pharmacol. Toxicol.,
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29, 365-402 (1989); Schoepp and Sacann, Neurobio. Aging, 15, 261-263 (1994);, Meldrum and
Garthwaite, Tr. Pharmacol. Sci., 11, 379-387 (1990). The medical consequences of such
glutamate dysfunction makes the abatement of these neurological processes an important
therapeutic goal.

SUMMARY OF THE INVENTION

The present invention is directed to 3,5-disubstituted-1,3-oxazolidin-2-one
derivatives which are potentiators of metabotropic glutamate receptors, including the mGluR2
receptor, and which are useful in the treatment or prevention of neurological and psychiatric
disorders associated with glutamate dysfunction and diseases in which metabotropic glutamate
receptors are involved. The mvention 15 also directed to pharmaceutical compositions
comprising these compounds and the use of these compounds and compositions in the prevention

or treatment of such diseases in which metabotropic ghutamate receptors are imnvolved.

DETAILED DESCRIPTION OF THE INVENTION
The invention encompasses a first genus of compounds of Formula |

or a pharmaceutically acceptable salt thereof, wherein:

X 13 selected from the group consisting of: ~CH2-~, O and —-N(R)—;

R1 is selected from the group consisting of: aryl, -C1.qalkylene-aryl, heteroaryl and -Cj.
aalkylene-heteroaryl, wherein said aryl, heteroaryl, the aryl portion of -C1.4alkylene-aryl and the
heteroaryl portion of -C1.4alkylene-heteroaryl are optionally substituted from one up to the

maximum number of substitutable positions with R3;

R< is selected from the group consisting of: C2_galkyl, Co.galkenyl, Co.galkynyl, C3.
geycloalkyl, aryl, -C1-galkylene-aryl, heteroaryl and -Cq-4alkylene-heteroarvl, wherein said C1.
galkyl, Co_galkenyl, Co_galkynyl and C3.gcycloalkyl are optionally substituted with 1 to 3
hydroxy groups and wherein said aryl, heteroaryl, the aryl portion of -C1_4alkylene-aryl and the

L3
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heteroaryl portion of -Ci-4alkylene-heteroaryl, are optionally substituted from one up to the

maximum number of substitutable positions with R3;

each R3 is independently selected from the group consisting of:
(1) halo,
(2) C1-galkyl, optionally substituted with oxo,
(3) Co-galkenyl,
(4)  Co-galkynyl,
(5) C1-ghaloalkyl,
(6) C1-6hydroxyalkyl,
(7) C3-gcycloalkyl,
(8) Ci-6alkoxy,
(9)  Cj-ghaloalkoxy,

(10)  -CN,
(11) -C1-4alkylene-CN,
(12) -OH

(13 -C({O)-0-Cj-galkyl,

(14) -C{O)-Ci-g4alkyl,

(15 -C1-4alkylene-C(0O)-0-Ci-4alkyl,

(16)  -N(R)2,

(17)  -CO)-N(R)2,

(18) -S{(O)-Ci.-galkyl, whereink1s 0, 1 or 2,
(19)  -aryi,

(20)  -heteroaryl,

(21)  -C(O)-aryl

(22)  -N(R)-aryl,

(23)  benzyl,
(24)  benzyloxy,
(25) -CO7H,
(26) -~SH,

(27)  -SOON(R)R,

(28)  -NR)C(O)NR)R,

(29)  -N(R)C(O)C1-4alkyl and
(30) -N(R)SOON(R)R,

or two R3 substituents on adjacent atoms may be joined together with the atoms to which they
are attached to form a 5- or 6-membered saturated or partially unsaturated monocyclic ring
optionally containing 1 or 2 heteroatoms selected from O, S and N, said ring optionally

4 -
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substituted with oxo or 1 to 3 halo groups, or both, and said ring optionally fused with a benzo

group,

R4 and R are independently selected from the group consisting of: H and C1.4alkyl, and

cach R 1s independently selected from the group consisting of: H and C1.4alkyl.

Within the first genus, the mmvention encompasses a first subgenus of compounds

of Formula I wherein

X 1s CH» and

R< is hexyl.
Also within the first genus, the invention encompasses a second subgenus of

compounds of Formula | wherein

R2 is phenyl, optionally substituted with one to five substituents R3.
The 1nvention also encompasses a second genus of compounds of Formula Ia

ia

or a pharmaceutically acceptable salt thereof, wherein:

X 18 selected from the group consisting of: -CH?— and ~O-;

R1 is selected from the group consisting of aryl, benzyl and heteroaryl, wherein said aryl,
heteroaryl, and the phenyl portion of benzyl are optionally substituted from one up to the

maximum number of substitutable positions with R3;

RZ is selected from the group consisting of: C2.8alkyl, Co_galkenyl, Co_galkynyl, C3-
geycloalkyl and
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(R%)13 , wherein said C1.8alkyl, Co_galkenyl, C2.galkynyl and C3.gcycloalkyl are
optionally substituted with 1 fo 3 hydroxy groups and each Z 1s independently CH or N;

each R3 is independently selected from the group consisting of:
(1) halo,
(2) C1-galkyl, optionally substituted with oxo,
(3) Co.galkenyl,
(4)  C2-ealkynyl,
(5) (C1-ghaloalkyl,
(6) C1-ghydroxvalkyl,
(7) C3-gcycloalkyl,
(8) C1-galkoxy,
(9) C1.ghaloalkoxy,

(10 -CN,
(11) -Ci.galkylene-CN,
(12y -OH

(13)  -C(O)-0-C1-galkyl,

(14)  -C(0)-C1-galkyl,

(15) -Ci-4alkylene-C{0)-0O-C1-4alkyl,
(16)  -N(R)2,

17y -C(O)-N(R)2,

(18) -S{(O)}-C1-g4alkyl, wherein k15 0, 1 or 2,
(19)  -aryl,

(20}  -heteroaryl,

(21} -C(O)-aryl,

(£2)  -N(R)-aryl,

(23) benzyl,

(24)  benzyloxy,

(25) -CO2H,

(26) -SH,

(27)  -SO2N(R)R,

(28)  -NR)C(O)N(R)R,

(29) -N(R)C(O)C1.4alkyl and
(30}  -N{R)SO2N(R)R,
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or two R3 substituents on adjacent atoms may be joined together with the atoms to which they
are attached to form a 5- or 6-membered saturated or partially unsaturated monocyclic ring
optionally containing 1 or 2 heteroatoms selected from O, S and N, said ring optionally
substituted with oxo or 1 to 3 halo groups, or both, and said ring optionaily fused with a benzo
group; and

each R is independently selected from the group consisting of: H and Cj.4alkyl.

Within the second genus, the inventions encompasses a third subgenus of

compounds of Formula Ia wherein
X 18 ~CH2- and

RZ is Co-galkyl, optionally substituted with hydroxy.

Within the third sub-genus, the invention encompasses a first class of compound
of Formula Ia wherein R2 is n-butyl.

Also within the second genus, the invention encompasses a fourth sub-genus of
compounds of Formula Ja wherein

X 18 —(O— and

RZ is

- Z\j/i‘z

2 .
N

K/(R3)z-3 |

, * Within fourth sub-genus, the invention encompasses a second class of compounds
of Formula la wherein each Z 1s CH or N.

Within the second class, the 1vention encompasses a sub-class of compounds of
Formula Ia wherein one R3 is present attached at the para position.

Within the sub-class, the invention encompasses a group of compounds of
Formula Ia wherein R3 is -butyl.

Also within the second genus, the invention encompasses a fifth sub-genus of
compounds of Formula Ia wherein R is selected from the group consisting of> phenyl, naphthyl,
thienyl, indolyl, benzothienyl, quinolinyl, benzothiazolyl, isoquinolinyl, pyrazolyl, mndazolyi,
furanyl, benzofuranyl, thiazolyl, pyrrolopyridinyl, 1sothiazolyl, pyrazolopyradazinyl,
quinoxalinyl, quinazolinyl, thienopyridinyl, thienopyrimidinyl, cinnolinyl and triazolopyridinyl,

-7 .
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each optionally substituted from one up to the maximum number of substitutable positions with
R3.

Also within the second genus, the invention encompasses a sixth sub-genus of
compounds of Formula Ia wherein R1 is benzyl, wherein the phenyl portion of benzyl is
optionally substituted with one to five substituents R3,

Also within the second genus, the invention encompasses a seventh sub-genus of
compounds of Formula Ia wherein R! is aryl substituted with two R3 substituents on adjacent
atoms that are joined together with the atoms to which they are attached to form a 5- or 6-
membered saturated or partially unsaturated monocyclic ring optionally containing 1 or 2
heteroatoms selected from O, S and N, said ring optionally substituted with oxo or 1 to 3 halo
groups, or both, and said rmg optionally fused with a benzo group.

Within seventh sub-genus, the invention encompasses a third class of compounds
of Formula la wherein R1 is selected from the group consisting of: 1,3-benzodioxolyl, 9-0x0-9H-
fluorenyl, 2,3-dihydro-1,4-benzodioxinyl, 1-0x0-2,3-dihydro-1H-indenyl, 3-0x0-2,3-dihydro-1H-
indenyl, 5-0x0-5,6,7,8-tetrahydronapthalenyl, 2,3-dihydro-1-benzofuranyl, 3,4-
dihydroisoquinolin-1(2H)-ony! and phthalazin-1(2H)-onyl.

The invention also encompasses a compound selected from the group consisting
of:

(55)-5-{(4-tert-butylphenoxy)methyl]-3-thieno[2,3-c]pyridin-3-yl-1,3-oxazolidin-2-one;
5-hexyl-3-phenyl- 1,3-oxazolidin-2-one;
5-hexyl-3-(3-methoxyphenyl)-1,3-0xazolhidin-2-one;
3-biphenyl-3-yl-5-hexyl-1,3-0oxazolidin-2-one;
5-hexyl-3-(3-methylphenyl)-1,3-oxazolidin-2-one;
3-(3,5-dimethylphenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-[4-(dimethylamino)phenyl]-5-hexyl-1,3 -oxazolidin-2-one;
5-hexyl-3-(4-methoxyphenyl)-1,3 Qoxazolidinm2~0ne;
3-(4-ethoxyphenyl)-5-hexyl-1,3-0xazolidin-2-one;
5-hexyl-3-{4-(methylthio)phenylj-1,3-oxazolidin-2-one;
3-(4-benzoylphenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(4-acetylphenyl)-5-hexyl-1,3-oxazolidin-2~one;
3-(4-tert-butylphenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(4-methylphenyl)-1,3-oxazolidin-2-one;
3-(2-fluorophenyl)-5-hexyl-1,3-0xazolidin-2-one;
3-(3,4-difluorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(2,4,5-trifluorophenyl)-1,3-oxazolidin-2-one;
3-(3-fluorophenyl)-5-hexyl-1,3-oxazolidin-2-one;

-8 -
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3-(2,4-diflaorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(4-fluorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(4-fluoro-3-methylphenyl)-5-hexyl-1,3-oxazolidin-Z2-one;
3-(2,5-difluorophenyl)-5-hexyi-1,3-oxazolidin-2-one;
5-hexvl-3-[3-(trifluoromethyl)phenyl |-1,3-0xazolidin-2-one;

3-13,5-bis(trifluoromethyl)phenyl]-5-hexyl-1,3-oxazolidin-2-one;

3-(3-chlorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(4-chlorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
2-(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)benzonitrile;
3-(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)benzonitrile;
4-(5-hexyl-2-ox0-1,3-oxazolidin-3-yl)benzonitrile;
5-hexyl-3-(3-hydroxyphenyl)-1,3-oxazolidin-2-one;
5-hexyl-3-(4-hydroxyphenyl)-1,3-oxazolidin-2-one;
5-hexyl-3-(2-naphthyl)-1,3-oxazolidin-2-one;
5-hexyl-3-(2-thienyl)-1,3-oxazolidin-2-one;
5-hexyl-3-(3-thienyl)-1,3-oxazolidin-2-one;
5-hexyl-3-(1 H-indol-5-y1)-1,3-0oxazolidm-2-one;
3-(1,3-benzodioxol-5-yl}-3-hexyl-1,3-oxazolidin-2-one;
3-(3-aminophenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(4-aminophenyl)-5-hexyl-1,3-oxazolidin-2-one;
4-(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)benzamide;
3-(3,4-dimethoxyphenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(2,6-difluorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(3,5~difluorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(9-ox0-9f-fluoren-2-yl)-1,3-oxazolidin-2-one;

3-(3-fluoro-4-methoxyphenyl)-5-hexyl-1,3-oxazolidin-2-one;

3-(3-fluoro-4-hydroxyphenyl}-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(4-propylphenyl)-1,3-oxazolidin-2-one;
S-hexyl-3-(2,3,4-trifluorophenyl)-1,3-oxazolidin-2-one;
methyl 4-(5-hexyl-2-ox0-1,3-oxazolidin-3-yl)benzoate;
3-(3-fluoro-4-methylphenyl)-5-hexyl-1,3-oxazolidin-2-one;
ethyl [4-(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)phenyl Jacetate;
methyl 3-(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)benzoate;
3-(4-chloro-3-methylphenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(1-benzothien-3-y)-5-hexyl-1,3-oxazohdin-2-one;
5-hexyl-3-quinolin-6-yl-1,3-oxazolidin-2-one;
5-hexyl-3-(4-isopropyiphenyl)-1,3-oxazolidin-2-one;
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3-(2,3-dihydro-1,4-benzodioxin-6-yi)-5-hexyl-1,3-oxazolidin-2-one;
3-(2-fluoro-5-methylphenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-[4-(trifluoromethoxy)phenyl]-1,3-0xazolidin-2-one;
3-(3,4-dichlorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
2-chloro-4-(5-hexyl-2-oxo0-1,3-0xazolidin-3-ylYbenzonitrile;
3-[4-fluoro-3-(trifluoromethyl)phenyl]-5-hexyl-1,3-oxazolidin-2-one;
3-(2-fluoro-4-iodophenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-[3-(dimethylamino)phenyl]-5-hexyl-1,3-oxazolidin-2-one;
3-(2-fluorobiphenyl-4-y1)-5-hexyl-1,3-oxazohdin-2-one;
3-(4-benzylphenyl)-5-hexyi-1,3-oxazolidin-2-one;

5-hexyl-3-[4-(1 H-imidazol-1 -yl)phenyl]-1,3-oxazolidin-2-one;
3-(2,3-difluorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(3-isopropoxyphenyl)-1,3-oxazolidin-2-one;
3-(4-chloro-3-methoxvphenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(2-methylgquinolin-6-y1)-1,3-oxazolidin-2-one;
5-hexyl-3-(1-0x0-2,3-dihydro-1H-inden-5-yl)-1,3-oxazolidin-2-one;
5-hexyl-3-(5-pyridin-2-yl-2-thienyl)-1,3-oxazohdin-2-one;
3-[3-(benzyloxy)phenyl]-5-hexyl-1,3-0xazolidin-2-one;
5-hexyl-3-(1-methyl-1 H-indol-5-yI)-1,3-oxazolidin-2-one;
3-[3-amino-5-(trifluoromethyl)phenyl]-5-hexyl-1,3-oxazolidin-2-one;
3-(2,2-difluoro-1,3-benzodioxol-5-yl1)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(2,3,6-trifluorophenyl)-1,3-oxazolidin-2-one;
3-I3-(difluoromethoxy)phenyl|-5-hexyl-1,3-oxazolidin-2-one;

- 5-hexyl-3-(1 H-indol-6-yl)-1,3-oxazolidin-2-one;

5-hexyl-3-(2-methyl-1,3-benzothiazol-5-yl)-1,3-oxazolidin-2-one;
5-hexyl-3-(3-isopropylphenyl)-1,3-oxazolidin-2-one;
5-hexyl-3-(4-methoxy-3-methylphenyl)-1,3-oxazolidin-2-one;
3-(3,5-difluoro-4-methoxyphenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(3,4-difluoro-3-methoxyphenyl)-5-hexyl-1,3-oxazohdin-2-one;
5-hexyl-3-[4-methoxy-3-(trifluoromethyl)phenyl}-1,3-oxazolidin-2-one;
5-hexyl-3-(1-hydroxyisoqunolin-7-yi)-1,3-oxazolidin-2-one;
5-hexvyl-3-(3-0x0-2,3-dihydro-1 H-inden-5-yl)-1,3-0oxazolidin-2-one;
5-hexyl-3-(8-0x0-5,6,7,8-tetrahydronaphthalen-2-y1)-1,3-oxazolidin-2-one
3.(2,3-dihvdro-1-benzofuran-5-yl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(5~-methyl-1-phenyl-1 H-pyrazol-4-yl)-1,3-oxazolidin-2-one;
5-hexyl-3-[4-(methylamino)phenyl]-1,3-oxazolidin-2-one;
3-(1-benzothien-5-y1)-5-hexyl-1,3-oxazolidin-2-one;
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5-hexyl-3-[3-(1,1,2,2-tetrafluoroethoxy)phenyi]-1,3-oxazolidin-2-one;
5-hexyl-3-[3-(methylsulfonyl)phenyl}-1,3-oxazolidin-2-one;
3-hexyl-3-(1 H-indazol-6-y1)-1,3-0xazolidin-2-one;
3-(1-benzofuran-5-yl)-5-hexyl-1,3-oxazolidin-2-one;
3-fluoro-5-(5-hexyl-2-ox0-1,3-0xazolidin-3~yl)benzonitrile;
5-hexyl-3-(5-0x0-5,6,7,8-tetrahydronaphthalen-2-yl)-1,3-oxazolidin-2-one
6-{5-hexyl-2-ox0-1,3-oxazolidin-3-y1)-3,4-dihydroisoquinolin-1(2H)-one;
3-(1,3-benzothiazol-6-yl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(5-methyl-3-thienyl)-1,3-oxazohdin-2-one;
5-hexyl-3-isoquinolin-6-yl-1,3-oxazolidin-2-one;
5-hexyl-3-]3-(methylamino)phenyl]-1,3-oxazolidin-2-one;
3-(3,5-dimethoxyphenyl)-5-hexyl-1,3-0xazolidin-2-one;
5-hexyl-3-(1,3-thiazol-4-y1)-1,3-oxazolidin-2-one;
2-fluoro-6-(5-hexyl-2-ox0-1,3-oxazolidin-3-yl)benzonitrile;
5-hexyl-3-(3-methoxy-4-methylphenyl)-1,3-oxazolidin~-2-one;
[2-fluoro-4-(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)phenyl jJacetonitrile;
5-hexyl-3-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1,3-0xazolidin-2-one;
S-hexyl-3-isothiazol-4-yl-1,3-oxazolidin-2~one;
5-hexyl-3-isothiazol-3-yl-1,3-oxazolidin-2-one;
3-(2-fluoro-3-methoxyphenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(1-methyl-1H-pyrazol-4-yi)-1,3-oxazolidin-2-one;
5-hexyl-3-[4-(2-hydroxy-2-methylpropyl)phenyl]-1,3-oxazolidin-2-one;
5-hexyl-3-pyrazolo]1,5-b]pyridazin-3-yl-1,3-oxazolidin-2-one;
5-hexyl-3-(2-methoxyquinoxalin-6-yi)-1,3-oxazolidin-2-one;
5-hexyl-3-(2-methoxyquinazolin-6-yl1)-1,3-oxazolidin-2-one;
3-(3-cyclopropylphenyl)-5-hexyl-1,3-oxazolidin-2-one;

3-(4-cyclopropylphenyl}-5-hexyl-1,3-oxazolidin-2-one;

5-hexyl-3-quinazohn-7-yl-1,3-oxazolidin-2-one;
5-hexyl-3-[2-(trifluoromethyl)quinolin-6-yl}-1,3-oxazolidin-2-one;
5-hexyl-3-quinazolin-6-yl-1,3-oxazolidin-2-one;
5-hexyl-3-thieno[2,3-c]pyridin-3-yl-1,3-oxazolidin-2-one;
5-hexyl-3-thieno[2,3-c]pyridin-2-yi-1,3-oxazolidin-2-one;
5-hexyl-3-(3-methoxyisoquinolin-7-y1)-1,3-oxazolidin-2-one;
5-hexyl-3-thieno[3,2-d]pyrimidin-6-yi-1,3-oxazolidin-2-one;
5-hexyl-3-(3-methoxycinnolin-7-yl)-1,3-oxazolidin-2-one;
5-hexvyl-3-[4-(4H-1,2,4-triazol-3-yl)phenyl]-1,3-oxazolidin-2-one;
5-hexyl-3-[1,2,4]triazolo[1,5~alpyridin-6-yl-1,3-oxazohidin-2-one;
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7-(5-hexyl-2-0x0-1,3-0oxazolidin-3-yl)phthalazin-1(2H)-one;
3-(2-cyclopropyl[1,2,4]triazolo| 1,5-a]pyridin-6-yl)-5-hexyl-1,3-0xazohdin-2-one;
3-(4-amino-3-fluorophenyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(4-cyclohexylphenyl)-5-hexyl-1,3-oxazolidin-2-one;
2-fluoro-4-(5-hexyl-2-ox0-1,3-oxazolidin-3-yl)benzonitrile;
3-(3-fluoro-5-methoxyphenyl)-5-hexyl-1,3-oxazolidin-2-one;
5-decyl-3-phenyl-1,3-oxazohdin-2-one;
5-butyl-3-phenyl-1,3-oxazolidin-2-one;
5-octyl-3-phenyl-1,3-oxazolidin-2-one;
5-but-3-en-1-yl-3-phenyl-1,3-oxazolidin-2-one;
5-(isobutoxymethyl)-3-phenyl-1,3-oxazolidin-2-one;

5-pentyl-3-phenyl-1,3-oxazolidin-2-one;

5-[(4-tert-butylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-§1(2-ethylhexyDoxy|methyl}-3-phenyl-1,3-oxazohdin-2-one;
5-(butoxymethyl)-3-phenyl-1,3-oxazolidin-2-one;
(S5R)-5-]2-(4-tert-butylphenyl)ethyl }-3-(3,4-dimethoxyphenyl)-1,3-oxazolidin-2-one;
(5R)-5-[2-(4-tert-butylphenyl)ethyl]-3-(4-chloro-3-methoxyphenyl)-1,3-oxazolidin-2-one;
3-{(5R)-5-[2-(4-tert-butylphenyl)ethyl]-2-oxo-1,3-oxazolidin-3-yl} benzonitrile;
(5R)-5-[2-(4-tert-butylphenyl)ethyl}-3-phenyl-1,3-oxazolidm-2-one;
(5R)-5-[2-(4-tert-butylphenyl)ethyl]-3-isothiazol-5-yl-1,3-oxazolidin-2-one;
(5R)-5-|2-(4-tert-butylphenyl)ethyl]-3-thieno|2,3-c]pyridin-2-yl-1,3-oxazohidin-2-one;
(5R)-5-[2-(4-tert-butylphenyl)ethyl]-3-thieno{2,3-c]pyridin-3-yl-1,3-0xazolidin-2-one;
5-[(4-tert-butylphenoxy)methyl]-3-(3,4-dimethoxyphenyl)-1,3-oxazolidin-2-one;
3-{5-[(4-tert-butylphenoxy)methyl]-2-oxo-1,3-oxazolidin-3-yl } benzonitrile;
5-[(4-tert-butylphenoxy)methyl]-3-(4-chloro-3-methoxyphenyl)-1,3-oxazolidin-2-one;
5-[(4-tert-butylphenoxy)methyl]-3-thieno|2,3-c|pyridin-2-yi-1,3-oxazolidin-2-one;
5-[(4-tert-butylphenoxy)methyl]}-3-thienof2,3-c]pyridin-3-yl-1,3-oxazolidin-2-one;
5-[(4-tert-butylphenoxy)methyl}-3-isothiazol-5-yl-1,3-oxazohdin-2-one;
5-[(4-tert-butylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(biphenyl-4-yloxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-1(3-ethylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-3-[(5,6,7,8-tetrahydronaphthalen-2-yloxy)methyl}-1,3-oxazolidin-2-one;
5-[(4-ethylphenoxy)ymethyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-[(4-propylphenoxy)methyl]-1,3-oxazolidin-2-one;
5-[(3-chloro-4-fluorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(4-isopropylphenoxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-{[4-(trifluoromethyl)phenoxy]methyl} -1,3-oxazolidin-2-one;
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10

£S

20)

25

30

33

5-[(3-chlorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-{(3-propylphenoxy)methyl}-1,3-oxazolidin-2-one;

ethyl 4-[(2-0x0-3-phenyl-1,3-oxazolidin-5-yl)methoxy Jbenzoate;
5-[(4-bromophenoxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-3-[(3,4,5-trimethylphenoxy)methyl]-1,3-0xazolidin-2-one;
5-1(2,3-dihydro-1H-inden-5-yloxy)methyl|-3-phenyl-1,3-oxazolidin-2-one;
5-[(3,5-dimethylphenoxy)methyi}-3-phenyl-1,3-oxazolidin-2-one;
5-[(4-ethoxyphenoxy)methyl]-3-phenyl-1,3-0xazolidin-Z-one;

ethyl 3-[(2-0x0-3-phenyl-1,3-oxazolidin-5-yl)methoxy |benzoate;
5-[(3,5-dichlorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-{[3-(trifluoromethyl)phenoxy|methyl}-1,3-oxazolidin-2-one;
3-phenyl-5-[(4-propoxyphenoxy)methyl}-1,3-oxazolidin-2-one;

3-phenyl-5-[(5,6,7,8-tetrahydronaphthalen-1-yloxy)methyl]-1,3-oxazolidin-2-one;

5-[{4-fluorophenoxy)methyl}-3-phenyl-1,3-oxazohdin-2-one;
5-[(biphenyl-3-yloxy)methyl]-3-phenyl-1,3-0oxazolidin-2-one;
5-[(2,3-difluorophenoxy)methyl]-3-phenyl-1,3-oxazohdin-2-one;
5-f(4-benzoylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[{4-methoxyphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-[(2-propylphenoxy)methyl]}-1,3-oxazolidin-2-one;
5-{13-(dimethylamino)phenoxy jmethyl}-3-phenyl-1,3-oxazolidin-2-one;
5-[(1-benzofuran-6-yloxy)methyl]-3-phenyl-1,3-oxazolidm-2-one;
5-[(4-phenoxyphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one,
5-[(3-methylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(3,5-difluorophenoxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;
5-(phenoxymethyl)-3-phenyl-1,3-oxazolidin-2-one;
5-[(2-chlorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(3-methoxyphenoxy)ymethyl}-3-phenyl-1,3-oxazolidin-2-one;
5-{[3-(diethylamino)phenoxyjmethyl}-3-phenyl-1,3-oxazolidm-2-one;
5-{(1-naphthyloxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;
5-[(2,4-dichlorophenoxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;
5-[(4-cyclopentylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(3-tert-butylphenoxy)methyl]-3-phenyl-1,3-oxazohdin-2-one;
5-1(3,4-dichlorophenoxy)methyl]-3-phenyl-1,3-oxazolidm-2-one;
5-[(3-ethynyiphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-{[3-(trifluoromethoxy)phenoxymethyl}-1,3-oxazohdin-2-one;
5-{(3,5-dimethoxyphenoxy)methyl]-3-phenyl-1,3-oxazohidin-2-one;
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5-[(4-isopropyl-3-methylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-{{4-fluoro-3-(trifluoromethyl)phenoxy|methyl }-3-phenyl-1,3-oxazolidin-2-one;
5-[(3-chloro-4-methylphenoxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-[(quinolin-5-yloxy)methyl}-1,3-oxazolidin-2-one;

5  5-[(4-bromo-2-fluorophenoxy)methyl|-3-phenyl-1,3-oxazohdin-2-one;
5-[(4-bromo-3-fluorophenoxy)methyl]-3-phenyl-1,3-0xazolidin-2-one;
5-[(4-tert-butyl-2-methylphenoxy)methyl |-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-{[4-(trifluoromethoxy)phenoxyjmethyl }-1,3-oxazolidin-2-one;
5-[(3-aminophenoxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;

10 5-{]4-(3-oxobutyl)phenoxy]methyl}-3-phenyl-1,3-oxazolidin-2-one;
5-{(4-chloro-3-fluorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;

5-1(3 fterz'-»butyl'-il~methoxyphenoky)methyl] -3-phenyl-1 ,‘3 -oxazolidin-2-one;
5-4 [3’-iﬂuor0-5-(triﬂueromeﬂlyi)phéﬂo'xy]methyl} -3-—"phen3}l- 1,3-oxazolidin-2-one;
ethyl 3-{4-[(2-ox0-3-phenyl-1,3-oxazolidin-5-yl)methoxy]phenyl } propanoate;

15 5-[(1,3-benzodioxol-5-yloxy)methyll-3-phenyl-1,3-oxazolidin-2-one;
5-[{(4-chloro-2-fluorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(3-phenoxyphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(4-chloro-2-methoxyphenoxy)methyl |-3-phenyl-1,3-oxazolidin-2-one;
methyl 3-chloro-4-[(2-ox0-3-phenyl-1,3-0oxazolidin-5-yl)methoxy |benzoate;

20 5-[(2,5-difluorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(3-benzoylphenoxy)methyl}-3-phenyl-1,3-oxazolidin-2-one;
5-[(isoquinolin-7-yloxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(4-anilinophenoxy)methyl]-3-phenyi-1,3-oxazolidin-2-one;
3-phenyl-5-{(3,4,5-trifluorophenoxy)methyl]-1,3-oxazohidin-2-one;

25 5-{[2-chloro-3-~(trifluoromethyl)phenoxy]methyl}-3-phenyl-1,3-oxazolidin-2-one;
5-1(2,4-difluorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-[(3,4,5-trimethoxyphenoxy)methyl}-1,3-oxazolidin-2-one;
5-[(2,5-dichlorophenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
3-phenyl-5-[(quinolin-8-yloxy)methyl]-1,3-oxazolidin-2-one;

30 5-[(4-acetyl-2-methylphenoxy)methyl]-3-phenyl-1,3-oxazolidin-2-one;
5-[(2-chloro-4-methoxyphenoxy)methyl]-3-phenyl-1,3-0xazolidin-2-one;
5-{[(3-0x0-2,3-dihydro-1-benzofuran-6-yl)oxy|methyl}-3-phenyl-1,3-oxazohdin-2-one;
3-phenyl-5-{(quinolin-6-yloxy)methyli}-1,3-oxazolidin-2-one;
3-benzyl-5-hexyl-1,3-0xazolidin-2-one;

35 3-benzyl-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-(2-methoxybenzyl)-1,3-0xazohdin-2-one;
S-hexyl-3-(3-methoxybenzyl)-1,3-0xazolidin-2-one;
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5-hexyi-3-(4-methoxybenzyl)-1,3-oxazolidin-2-one;
2-[(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)methyl|benzonitrile;
3-[(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)methyl }benzonitrile;
4-f(5-hexyl-2-ox0-1,3-oxazolidin-3-yl)methyl |benzonitrile;
5-hexyl-3-(2-methylbenzyl)-1,3-oxazolidin-2-one;
5-hexyl-3-(3-methylbenzyl)-1,3-oxazohdin-2-one;
5-hexyl-3-(4-methylbenzyl)-1,3-0xazolidin-2-one;

methyl 4-[(5-hexyl-2-0x0-1,3-0xazolidin-3-yl)methyl Jbenzoate;
3-(4-fluorobenzyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-[3-(trifluoromethyl)benzyl]-1,3-oxazohdin-2-one;
3-(2-chlorobenzyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(3-chlorobenzyl)-5-hexyl-1,3 ~0$ézolidin~2~01le; I
3-(4-tert-butylbenzyl)-5-hexyl-1,3-oxazohdin-2-one;
3-(3-fluorobenzyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-[3-(trifluoromethoxy)benzyl]-1,3-oxazolidin-2-one;
5-hexyl-3-[2-(trifluoromethoxy)benzyl]-1,3-oxazolidin-2-one;
5-hexyl-3-[4-(trifluoromethoxy)benzyl}-1,3-oxazoldin-2-one;
5-hexyl-3-[2-(trifluoromethyl)benzyl}-1,3-oxazolidin-2-one;
methyl 3-[(5-hexyl-2-0x0-1,3-0xazolidin-3-y)methyl |benzoate;
3-(biphenyl-4-ylmethyl)-5-hexyl-1,3-oxazolidin-2-one;
3-(2-fluorobenzyl)-5-hexyl-1,3-oxazolidin-2-one;
5-hexyl-3-[4-(trifluoromethyl)benzyl]-1,3-oxazolidin-2-one;
3-(4-chlorobenzyl)-5-hexyl-1,3-oxazohdin-2-one;
5-{[(4-tert-butylbenzyl)(methyl Jaminomethyl}-3-phenyl-1,3-oxazolidin-2-one;
5-{[(4-tert-butylbenzyl)amino}methyl}-3-phenyl-1,3-oxazolidin-2-one; and
5-{[benzyl(methyl)amino]methyl}-3-phenyl-1,3-oxazolidin-2-one,

or a pharmaceutically acceptable salt of any of the foregoing compounds.

The invention also encompasses a pharmaceutical composition comprising a
compound of Formula Ja in combination with a pharmaceutically acceptable carrier.

The invention also encompasses a method for treating a neurological or
psychiatric disorder associated with glutamate dysfunction in a patient in need thereof
comprising administering to the patient a therapeutically effective amount of a compound ot
Formula I. The invention also encompasses this method wherein the neurological or psychiatric
disorder associated with glutamate dysfunction is schizophrenia.

"Alkyl", as well as other groups having the prefix "alk", such as alkoxy, alkanoyl,
means carbon chains which may be linear or branched or combinations thereof. Examples of
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alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl, hexyl,
heptyl, octyl, nonyl, and the like.

"Alkylene" means a straight or branched chain of carbon atoms with a group
substituted at both ends, such as -CH2»CH?- and -CH2CH2CH2-.

“Haloalkyl” means alkyl as defined above wherein one or more hydrogen atoms
have been replaced by halogen atoms.

“Hydroxyalkyl” means alkyl as defined above wherein one or more hydrogen
atoms have been replaced by hydroxy atoms.

"Alkenyl" means carbon chains which contain at least one carbon-carbon double
bond, and which may be linear or branched or combinations thereof. Examples of alkenyl
include vinyl, allyl, isopropenyl, pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-methyl-2-
butenyl, and the like. -

"Alkynyl" means carbon chains which contain at least one carbon-carbon triple
bond, and which may be linear or branched or combinations thereof. Examples of alkynyl
include ethynyl, propargyl, 3-methyl-1-pentynyl, 2-heptynyl and the like.

"Cycloalkyl" means mono- or bicyclic saturated carbocyclic rings, each of which
having from 3 to 10 carbon atoms. A “fused analog” of cycloalkyl means a monocyclic rings
fused to an aryl or heteroaryl group in which the point of attachment is on the non-aromatic
portion. Examples of cycloalkyl and fused analogs thereof include cyclopropyl, cyciobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, tetrahydronaphthyl, decahydronaphthyl, indanyl, and the
like.

“Alkoxy” means alkoxy groups of a straight or branched having the indicated
number of carbon atoms. C1-galkoxy, for example, includes methoxy, ethoxy, propoxy,
1SOpropoxy, and the like.

“Cycloalkoxy” means cycloalkyl as defined above bonded to an oxygen atom,
such as cyclopropyloxy.

"Aryl" means mono- or bicyclic aromatic rings containing only carbon atoms.
Examples of aryl include phenyl, naphthyl, indanyl, indenyl, tetrahydronaphthyl, 2,3-
dihydrobenzofuranyl, diltydrobenzopyranyl, 1,4-benzodioxanyl, and the like.

"Heteroaryl" means mono- or bicyclic aromatic rings with at least one ring
containing a heteroatom selected from N, O and S, and each ring containing 5 or 6 atoms.
Examples of heteroaryl include pyrrolyl, 1soxazolyl, isothiazolyl, pyrazolyl, pynidyl, oxazolyl,
oxadiazolyl, thiadiazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl, furanyl, triazimyl, thienyl,
pyrimidyl, pyridazinyl, pyrazinyl, benzoxazolyl, benzothiazolyl, benzimidazolyl, benzoturanys,
benzothiophenyl, furo(2,3-b)pyridyl, quinolyl, indolyl, isoquinolyl, and the hke.

"Halogen" and “halo” includes fluorine, chiorine, bromine and iodine.
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The compounds of the present invention are potentiators of metabotropic
olutamate (mGluR) receptor function, in particular they are potentiators of mGIluRZ2 receptors.
That is, the compounds of the present invention do not appear to bind at the glutamate
recognition site on the mGluR receptor, but in the presence of glutamate or a glutamate agonist,
the compounds of the present invention increase mGluR receptor response. The present
potentiators are expected to have their effect at mGluR receptors by virtue of their ability to
increase the response of such receptors to glutamate or glutamate agonists, enhancing the
function of the receptors. It is recognized that the compounds of the present invention would be
expected to increase the effectiveness of glutamate and glutamate agonists of the mGluR2
receptor. Thus, the potentiators of the present invention are expected to be useful m the treatment
of various neurological and psychiatric disorders associated with glutamate dystunction
described to be treated herein and others that can be treated by such potentiators as are
appreciated by those skilled in the art.

The compounds of the present invention may contain one or more asymmetric
centers and can thus occur as racemates and racemic mixtures, single enantromers,
diastereomeric mixtures and individual diastereomers. Additional asymmetric centers may be
present depending upon the nature of the various substituents on the molecule. Each such
asymmetric center will independently produce two optical isomers and it is intended that all of
the possible optical isomers and diastereomers in mixtures and as pure or partially purified
compounds are included within the ambit of this invention. The present invention 1s meant to
comprehend all such isomeric forms of these compounds. Formula I shows the structure of the
class of compounds without preferred stereochemustry.

The independent syntheses of these diastereomers or their chromatographic
separations may be achieved as known in the art by appropriate modification of the methodology
disclosed herein. Their absolute stereochemistry may be determined by the x-ray crystallography
of crystalline products or crystalline intermediates which are derivatized, 1f necessary, with a
reagent containing an asymmetric center of known absolute configuration.

If desired, racemic mixtures of the compounds may be separated so that the
individual enantiomers are isolated. The separation can be carried out by methods well known in
the art, such as the coupling of a racemic mixture of compounds to an enantiomerically pure
compound to form a diastereomeric mixture, followed by separation of the individual
diastereomers by standard methods, such as fractional crystallization or chromatography. The
coupling reaction is often the formation of salts using an enantiomerically pure acid or base. The
diasteromeric derivatives may then be converted to the pure enantiomers by cleavage of the
added chiral residue. The racemic mixture of the compounds can also be separated directly by
chromatographic methods utilizing chiral stationary phases, which methods are well known 1n
the art.
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Alternatively, any enantiomer of a compound may be obtained by stereoselective
synthesis using optically pure starting materials or reagents of known configuration by methods
well known 1n the art.

The term "pharmaceutically acceptable salts" refers to salts prepared from
pharmaceutically acceptable non-toxic bases or acids including inorganic or organic bases and
inorganic or organic acids. Salts derived from inorganic bases include aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous, potassium,
sodium, zinc, and the like. Particularly preferred are the ammonium, calcium, magnesium,
potassium, and sodium salts. Salts in the solid form may exist in more than one crystal structure,
and may also be in the form of hydrates. Salts derived from pharmaceutically acceptable organic
non-toxic bases include salts of primary, secondary, and tertiary amines, substituted amines
including naturally occurring substituted amines, cyclic amines, and basic 1on exchange resins,
such as arginine, betaine, caffeine, choline, N,N -dibenzylethylene-diamine, diethylamine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethyi-
morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines,
theobromine, triethylamine, trimethylamine, tripropylamine, tromethamine, and the like.

When the compound of the present invention is basic, salts may be prepared from
pharmaceutically acceptable non-toxic acids, including inorganic and organic acids. Such acids
include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,
gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandeiic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-
toluenesulfonic acid, and the like. Particularly preferred are citric, hydrobromic, hydrochloric,
maleic, phosphorie, sulfuric, fumaric, and tartaric acids. It will be understood that, as used
herein, references to the compounds of Formula I are meant to also mclude a pharmaceutically
acceptable salts. . ' ”

Exemplifying the invention is the use of the compounds disclosed in the Examples
and herein. Specific compounds within the present invention include a compound which
selected from the group consisting of the compounds disclosed in the following Examples and
pharmaceutically acceptable salts thereof and individual diastereomers thereof.

The subject compounds are useful in a method of potentiating metabotorpic
glutamate receptor activity in a patient such as a mammal in need of such inhibition comprising
the administration of an effective amount of the compound. The present invention is directed to
the use of the compounds disclosed herein as potentiators of metabotropic giutamate receptor
activity. In addition to primates, especially humans, a variety of other mammals can be treated
according to the method of the present invention.
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The present invention 1s further directed to a method for the manufacture of a
medicament for potentiating metabotropic glutamate receptor activity in humans and animals
comprising combining a compound of the present invention with a pharmaceutical carrier or
diluent.

The subject treated in the present methods 1s generally a mammal, preferably a
human being, male or female, in whom potentiation of metabotropic glutamate receptor activity
is desired. The term "therapeutically effective amount” means the amount of the subject
compound that will elicit the biological or medical response of a fissue, system, animal or human
that is being sought by the researcher, veterinarian, medical doctor or other clinician. It is
recognized that one skilled in the art may affect the neurological and psychiatric disorders by
treating a patient presenﬂy afflicted with the disorders or by prophylactically treating a patient
afflicted with the disorders. with an elfective amount 0f the compound of the prese;[@t'invention.
As used herein, the terms "treatment” and "treating” refer to all processes wherein there may be a
slowing, interrupting, arresting, controlling, or stopping of the progression of the neurological
and psychiatric disorders described herein, but does not necessarily indicate a total elimination of
all disorder symptoms, as well as the prophylactic therapy of the mentioned conditions,
particularly in a patient who is predisposed to such disease or disorder.

The term "composition" as used herein 1s intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product which
results, directly or indirectly, from combination of the specified ingredients in the specified
amounts. Such term in relation to pharmaceutical composition, 1s intended to encompass a
product comprising the active ingredient(s), and the inert ingredient(s) that make up the carrier,
as well as any product which results, directly or indirectly, from combination, compiexation or
agoregation of any two or more of the ingredients, or from dissociation of one or more of the
ingredients, or from other types of reactions or interactions of one or more of the ingredients.
Accordingly, the pharmaceutical compositions of the present invention encompass any
composition made by admixing a compound of the present invention and a pharmaceutically
acceptable carrier. By "pharmaceutically acceptable” 1t is meant the carrier, diluent or excipient
must be compatible with the other ingredients of the formulation and not deleterious to the
recipient thereof.

The terms "administration of" and or "administering a" compound should be
understood to mean providing a compound of the invention or a prodrug of a compound of the
invention to the individual in need of treatment.

The utility of the compounds in accordance with the present invention as
inhibitors of metabotropic glutamate receptor activity, in particular mGluR2 activity, may be
demonstrated by methodology known in the art. Inhibition constants are determined as follows.
The compounds of the present invention may be tested n a fluorescence laser imaging plate
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reader (FLIPR) based assay. This assay is a common functional assay to monitor Ca®"
mobilization in whole cells expressing recombinant receptor coupled with a promiscuous G-
protein. CHO dhfi- cells stably expressing recombinant human mGluR2 and Gal6 loaded with
Fluo-4 AM (Invitrogen, Carlsbad CA) are treated with dose responses of compounds and the
Ca™* response is monitored on a FLIPR384 (Molecular Devices, Sunnydale CA) for agonist
activity. The potentiation response is monitored after a subsequent addition of an EC20
concentration of glutamate (900 nM). The maximum calcium response at each concentration of
compound for agonist or potentiation are plotted as dose responses and the curves are fitted with
a four parameters logistic equation giving EC50 and Hill coefficient using the iterative non linear
curve fitting software program.

The compounds of the present invention may also pe tested in a [3SS}~GTP}(S
assay. The stimulatioh of [358]-GP.TP§S binding- is a 60mm011 functional assay to monitor Gou-
coupled receptor in native and recombinant receptor membrane preparation. Membrane from
cells stably expressing hmGlu2 CHO-K1 (50ug) are incubated 1n a 96 well plate for 1 hour 1n the
presence of GTPyS™ (0.05nM), GDP (5uM) and compounds. The reaction is stopped by rapid
filtration over Unifilter GF/B plate (Packard, Bioscience, Meriden CT) using a 96-well cell
harvester (Brandel Gaithersburg, MD). The filter plates are counted using Topcount counter
(Packard, Bioscience, Meriden CT, USA). When compounds are evaluated as potentiators they
are tested in the presence of glutamate (1uM). The activation (agonist) or the potentiation of
glutamate (poteﬂtiator) curves are fitted with a four parameters logistic equation giving ECso and
Hill coefficient using the iterative non hinear curve fitting software GraphPad (San Diego CA,
USA). .

In particular, the compounds of the following examples demonstrated activity 1n
potentiating the mGluR2 receptor in the FLIPR as<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>