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HYDROXYQUINOLUIN-Z{1HI-ONES AND DERIVATIVES THEREOF
Field of the Invention

This invention relates 10 novel compounds useful for the treatment of
cognitive-refated disorders and neuropathic pain disorders in @ mammal, e.g.,
a human. The invention giso relgles 1o pharmaceutical compositions
containing such compounds.

Beckground of the Invention

The enzyme D-amino acid oxidase (DAAQO} metabolizes D-amino
acids, and in particular, metabolizes D-senne in vilro at physiological pH.
DAAD is expressed in the mammakian brain and periphery. D-Serine's role as
a neurctransmitter is important in the activation of the N-methyl-D-aspartate
(NMDA) selective sublype of the glulamate receptor, an ion channel
expressed in neurons, here denoted as NMDA receptor. Small crganic
molecules, which inhibit the enzymatic cycle of DAAQ, may control the levels
of D-serine, and thus influence the activity of the NMDA receptor in the brain.
NMDA receptor gclivity is important in a vanely of disease staies, such as
schizophrenia, psychosis, ataxias, ischemia, several forms of pan mcluding
neurcopathic pain, and deficts in memory and cognition.

Small organic molecules that inhibit the enzymatic cycle of DAAD may
also control production of toxic metabolites of D-gerine oxidation, such as
hydrogen peroxide and ammonia. Thus, these molecules may influence the
progression of cell loss in neurodegenerative disorders. Neurodegenerative
diseases are diseases in which central nervous system (CNS) neurons andfor
peripheral neurons undergo & progressive loss of function, usually
accompanied by {(and perhaps caused byl a physical delerioration of the
structure of either the neuron itself or its interface with other neurons. Such
conditions include Parkinson's disease, Alzheimer's disease, Huniingion's
disease and neuropathic pain. N-methyl-D-aspartate  (NMDAglutamate
recepiors are expressed at excitatory synapses throughout the CNS. These
recepiors mediate & wide range of brain processes, including synaptic

plasticity, that are associated with certain types of memaory formation and
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learring. NMDA-glutamate receptors require binding of two agonists to effect
neurotransmission. One of these agonists is the excilatory amino acid L-
glutamate, while the second sgonist, at the so-called “strychnine-insensitive
glycing site”, is now thought fo be D-serine. In animals, D-serine is
synthesized from L-sering by serine racemase and degraded to s
carresponding ketoacid by DAAQ. Together, serine racemase and DAAD are
thought 1o play a crucial role in modulating NMDA neurotransmission by
reqgulating CNS concentrations of D-serine.

Several DAAO inhibitors are known in the literature including
aminopyrazolines such gs WO 2007/083829, fused bicychcs such as WO
2008/088453, WO 2008/005456, WO2007/038773 and US 7,166,725,

Certain fused bicyclic glycine receptor antagonists have also been
disclosed including WO 96/04288 and US 5597 922

The present inventors have now discoverad a group of very potent
small molecules with selective DAAG inhibitory activity.

Summary of the Invention

The present nvention relates to a method of treating a disorder or
condition that can be treated by inhibiting D-amino acid oxidase (DAAQ)
activity in a mammal, preferably 8 human, in need of such treatment
comprising administering 1o said mammal an effective amount of a compound
of formula

wherein ring “A” is a 6§ membered aryl or 5 or 6 membered heleroaryl
ring; wherein said 6 membered hsateroaryl ring has one nitrogen heteroatom
ang wherein said 5 membered heteroaryl ring has one or two hetercatoms
selected from N, Q or §;

each R is independently selected from the group consisting of

hydrogen, chioro, fluoro, bromo, methyl,  ethyl, methoxy, ethoxy,
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tnflucromethyl, and cyano {(wherein R 1s a substituent on either ring of the
hydroxy quinolinone nucleus);

nis an integer selected from the group consisting of zero, one, two or
three; or a pharmaceutically acceptable salt thereof.

The preseni invention further relates 1© 8 method of enhancing
cognition in a mammal, preferably a human, comprising administering to said
mammal an effective amount of a compound of formula |

One embodiment of the methods of the invention relates o compounds

of formula

Another embodiment of the methods of the invention relates to
compounds of the formula | wherein ring "A” is g & membered heteroaryl ring;
containing one nitrogen heteroatom.

Another embodiment of the methods of the invention relates to
compounds of the formula | wherein ring "A” 8 a 5 membered hetsroaryl ring;
containing one heteroatom selected from N, Oor &

Another embodiment of the methods of the invention relates to
sompounds of the formula | wherein ring "A” is @ 5 membered heteroaryl ring;
containing two heteroatoms wherein the first heteroatom is selected from N, O
or S and the second heteroatom is N.

The present methods also relates to g group of compounds of formula |
wherein said compound is selected from the group consisting of:

B-chiorg-3-hydroxyquinolin-2{1Hone;

3-hydroxy-6 8-dimethyiquinolin-2{1H}-one;

3-hydroxy-6-methylquinclin-2{1H}rone;

3-hydroxy-8-methyiquinolin-2{1H}-one,

g-fluoro-3-hydroxyaumolin-2{ 1M one;

7-chioro-3-hydroxyquinelin-2(1H)-one;
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3-hycroxyqumolin-2{1H}-ong;
8-chioro-3-hydroxyquinolin-2{1H}-one;
S-hydroxy-1.8-paphthyridin-2(1H}»-one;
3-hydroxy-4-methylquinolin-2{1H}-one;
3-hyaroxy-8-methoxygquinolin-2( 1H}-one;
5.7-dichloro-3-hydroxyquinolin-2{1H)}-one: and

5 6-dichloro-3-hydroxyguinolin-2{1H}-one;

and the pharmaceutically scceptable salls of such compounds.

The present invention also relates 1o the following compounds per se

and to the method of using sawd compounds for the treatment of g disorder or
condition that can be treated by inhibiting D-amino acid oxidase {DAAQD)

activity in a mammal, perferably a human, in need of such treatment:

7-fluora-3-hydroxyquinolin-2{1H)-one;
5-chioro-6-fluore-3-hydroxyquinolin-2(1/-one;
7~athyl-3-hydroxyquinolin-2{1H}-one:
4-fluoro-3-hydroxyguinolin-2{1Hrone;

4 S-diffuoro-3-hydroxyquinohn-2{1H}-one;
3-hydroxy-1,5-naphthyridin-2{1H)-one;
3-hydroxy-1,7-naphthyndin-2(1H-one;
J-hydroxy-1.8-naphthyndin-2(1H-one;
S-hydroxy-T-methyl-1,7~-dihydro-6H-pyrazolo[ 3 4-blpyridin-6-onsg;
g-hydroxythieno{3,2-blpyridin-5{4H)-one;
8~fluoro-3-hydroxyguinoliin-2(1H-one;
J-hydroxy-7-methylquinolin-2{ 1 H)»one;
4-bromo-7-chioro-3-hydroxyquinolin-2(1H-one;
6,7 -dichloro-3-hydroxygquinolin-2(tH)-one;

7 8-dichloro-3-hydroxyouinolin-2{1H}-one;
7-chioro-3-hydroxy-8-methylaquinolin-2{1H-one;
3-hydroxy-4-methyi-1,8-naphthyndin-2(1H}-one,;
B-hydroxyfuro{3,2-blpynidin-5{(4H}-one;

5-fuoro-3-hydroxyguinolin-2{1H)»oneg;
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3-hydraxy-5-methylquinokn-2{1Hrone;
5-chioro-3-hydroxyquinolin-2{ 1 Hj-one;
3-hydroxypyrrolo| 1. 2-blpyridazin-2{ 1H}-one,
S-hydroxyfuro[2, 3-blpyridin-6(7H}-one;
5-hyaroxyisoxazolo[S 4-blpyridin-6(7H)-one;
g-hydroxyisoxazolo[4,5-blpyridin-5{4dH}-one;
S-hydroxyisoxazolo[3 4-blpyridin-6{7H}-one;
pyridin-5{4H)-ane;

yridin-5{dHone;

bip
6-hydroxyisoxazolo{4,3-b]
g-hydroxy[1,3Joxazolofd 5-blp
B-hydroxy[ 1, 3loxazolos, 4-blpyridin-5(4H}-one;
5-hydroxy-2-methyifuro[2 3-blpyridin-6(7H}-one;
8-hydroxy-2-methylfuro|3,2-blpyridin-5(dH}-one;
e-hydroxy-2-methyi{1,3loxazolofd, 5-blpyridin-5{4H}-one;
S-hydroxy-3-methylisoxazolo[3 4-blpyridin-6(7 Hj-one;
E-hydroxy-2-methyil1 Sloxazolo[s 4-blpyridin-5(4H)-one;
&-hydroxy-3-methylisoxazolofd,5-blpynidin-5(4H)-ong;
5-hydroxy-3-methyhisoxazolols 4-blpyrdin-6{7TH)}-one;
Shydroxythieno{2, 3-blpyriding(7H)one;
8-hydroxy[1,3}thiazolo5 4-bipyridin-5{4H-one;
B-hydroxyl1,3thiazolof4 5-bipyrnidin-5{4H)-one;
2-fhuoro~-S-hydroxyfurc]2, 3-blpyridin-6(7 H}one;
2-fluoro-G-hydroxyfure[3, 2-blpyridin-5{4H}-one;
G-hydroxy-2-methyithieno]3,2-bjpyridin-5{4H}-one;
S-hydroxy-2-methyithieno[2, 3-blpyridin-6{7H)}-one;
2-fluora-6-hydroxythieno{ 3, 2-blpyridin-5(4H»one;
2-fluoro-5-hydroxythienof 2 3-blpyridin-6{7H}-one;
2-chloro-B-hydroxyfuro]3,2-blpyridin-5{4H-one;
2-chioro-a-hydroxyfurol[2, 3-blpyridin-6{7H}-one;
2-chioro-6-hydroxythieno[3,2-bipyridin-5{4H}-one;
7-fluora-3-hydroxy-1 S-naphthyridin-2{1H}-one;
8-fluora-3-hydroxy-1 . 6-naphthyridin-2{1H}-one;
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8-Huoro-3-hydroxy-1, B-naphthyndin-2(1H}-one;
8-fluore-3-hydroxy-1, 5-naphthyridin-2( 1H)}-one;
S-fluoro~3-hydroxy-1,8-naphthyridin-2{1H}one;
B-chioro-3-hydroxy-1,8-naphthyridin-2{1H)}one;
g-chioro-3-hydroxy-1 S-naphthyrdin-2(1H}one;
7~chioro-3-hydroxy-1,5-naphthyridin-2{1H}-oneg;
5-chioro-3-hydroxy-1.8-naphthyridin-2{ {H}-one,;
8-chioro-3-hydroxy-1,6-naphthyridin-2{1H)-one;
S-chiorg-6-fluoro-3-hydroxy-1,8-naphthyridin-2(1H}one;
4-fluore-3-hydroxy~1,8-naphthyridin-2(1H}-one;
4-fluoro-3-hydroxy-1,5-naphthynidin-2{1H }-ane;
4-fluoro-3-hydroxy-1,6-naphthyridin-2{1H)-one;
4-fluoro-3-hydroxy-5-methylquinolin-2{1H}one;
4-fluoro-3-hydroxy-8-methylguinolin-2{ 1H}one;

4 7-difluoro-3-hydroxyguinolin-2( 1H}one;

4 5-diffuoro-3-hydroxyquinolin-2(1H-one;

4 6-diffucro-3-hydroxyquinohn-2{ 1H}-one;

4 7-dftuore-3-hydroxy-1,5-naphthyridin2{tH}-one;

4 .8-difluoro-3-hydroxy-1,5-naphthynidin-2{1H}-one;

4 S-diftuoro-3-hydroxy-1.8-naphthyndin-2( 1 H)-oneg;

4 8-difluoro-3-hydroxy-1.6-naphthyrdin-2(1H)}-one;
4-fluoro-3-hydroxy-2-ox0-1,2-dihydroquinoline-S-carbonitrile;
4-fluoro-3-hydroxy-2-oxo-1,2-dihydroquinoline-8-carbonitrile,
S-gthyl-d-fluoro-3-hydroxyquinolin-2{ TH)}one;
8-ethyl4-fluoro-3-hydroxyquinolin-2{1H)}-one;

4 S-diftuore-3-hydroxy-8-methylquinolin-2(1H}-one;

4 8-diftuore-3-hydroxy-5-methylquinolin-2{ 1H)-one;

4 B-difluore-3-hydroxy-5-methylquinolin-2{ 1H-one;

4 7-diftuoro-3-hydroxy-8-methylquinolin-2{1H)-one;
8-chioro-4-fluoro-3-hydroxyquinolin-2(1H}-one;

5-chioro-4-fluoro-3-hydroxyguinolin-2{1H}-one;
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B-chioro-4-fluoro-3-hydroxy-1.5-naphthyridin-2(1H}-one;
8-chioro-4-fluore-3-hydroxy-1,.6-naphthyridin-2{1H}one,
4 5 &-triftuoro-3-hydroxyquinolin-2{ 1H }-one;

4.5 8-triftuoro-3-hydroxyguinolin-2( 1H}-one;

4 7 B-rifivoro-3-hydroxyquinolin-2{ tHi-one;

4 8 7-trifluoro-3-hydroxyquinolin-2{ 1H}-one;

S-athyl-4 7-diffuoro-3-hydroxyouinolin-2{ TH}-one;
8-ethyl-4 6-difiuoro-3-hydraxyquinolin-2(1H}-one;
S-ethyl-4 8-diffucro-3-hydroxyouinolin-2(1H)-oneg;
S-chioro-4-fluoro-3-hydroxy-8-methylquimolin-2(1H}one;
&-chioro-4-fluore-3-hydroxy-5-methylguinolin-2{1H}-one;
5-chioro-4,7-diffuoro-3-hydroxyguinolin-2( 1H}-one;
S-chioro-4 6-difluoro-3-hydroxyquinoiin-2{1H one;
8~chloro~-4 6-difluoro-3-hydroxyquinoiin-2(1H}oneg;
8-chiora-4,5-diflunro-3-hydroxyquinolin-2{ 1H)}one;
8-chloro-S-ethyl-4-fluoro-3-hydroxygquinolin-2{1H)}-one;
&-chioro-8-ethyl-4-fluore-3-hydroxyquinolin-2{ 1H)-one;
d-fluoro-3-hydroxy-b-{iriflucromethyhiquinohn-2{ 1 H}one;
4-fluaro-3-hydroxy-8-(trifluoromethyhguinclin-2{ 1Hjone;
5 8-dichloro-4-fluore-3-hydroxyquinolin-2(1H)-one;
7-fhuaro~3-hydroxy-8-methylquinclin-2{ 1H}-one;
8-fluoro-3-hydroxy-5-methylquinolin-2(1H}-one;
g~fluoro-3-hydroxy-8-methylquinolin-2{1H}-one;
E-fluaro-3-hydroxy-5-methylgumolin-2{ 1Hone;
7-fuoro-3-hydroxy-S-methylquinolin-2{ TH}ong;
S-fluoro-3-hydroxy-8-methylquinolin-2{1H}-oneg;

6. 7-diftuore-3-hydroxyquinolin-2{1H}-one;

5 8-difluore-3-hydroxyquinolin-2(1H-one;

7 B-diftuore-3-hydroxyquinolin-2({ 1H -one;

5 B-diftuore-3-hydroxyquinoln-2{1H}}-one;

5, 7-diffuoro-3-hydroxyquinalin-2{ 1H}-one:

PCT/IB2009/054925
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6 8-difluoro-3-hydroxyquinolin-2{ 1H}-one;
3-hydroxy-2-oxu-1,2-dihydroquinoline-8-carbonifrile;
3-hydroxy-2-oxo~1,2-dihydroguinoling-g-carbonitrile;
3-hydroxy-2-oxo-1,2-dihydroquinoline-5-carbonitrile;
3-hyaroxy-2-0x0-1,2-dihydroquinoline-7-carbonitrile,
7-fluoro-3-hydroxy-2-oxo-1, 2-dihydroguincline-&-carbonitrile;
7 -fluoro-3-hydroxy-2-oxo-1,2-dihydroguinctine-8-carbonitrile;
7-fluoro-3-hydroxy-2-oxg-1, 2-dihydroquincline-S-carbonitrile;
g-fluoro-3-hydroxy-2-oxo-1,2-dihydroquinoline-7-carbonitrile;
S-fluoro-3-hydroxy-2-0x0-1, 2-dihydroquinchine-7 -carbonitrile;
8-fluoro-3-hydroxy-2-oxn-1,2-dihydroguinoline-5-carbonitrile;
8-fluoro-3-hydroxy-2-oxo-1, 2-dihydroguinoline-g-carbonitnle;
e-fluora-3-hydroxy-2-0x0-1,2-dihydroquinoline-S-carbonitrile,
B-fluoro-3-hydroxy~2-0x0-1,2-dihydroguinoline-8-carbonitrile,
5-fluoro-3-hydroxy-2-oxo-1,2-dihydroguinoline-8-carbonitrile;
5-fluoro-3-hydroxy-2-oxo-1,2-dihydroquincline-8-carbonitrile;
8-Huoro-3-hydroxy-2-oxo-1, 2-dihydroguinchine-7-carboniinle;
G-chiore-3-hydroxy-2-ox0-1,2-gthydroguinoline-8-carbonitrile;
5-chioro-3-hydroxy-2-oxo-1 2-dihydroguinoline-7-carbonitrile;
7-chioro-3-hydroxy-2-oxo-1,2-dihydroguinoline-b-carbonitrile;
S-chloro-3-hydraxy-2-oxo-1,2-dihydroguinoline-8-carbortrile;
7-chiore-3-hydroxy-2-ox0-1,2-dihydroguinoline-8-carbonitrile;
8~chioro~-3-hydroxy-2-ox0-1.2-dihydroguinoline-7-carbonitrile;
5-chioro-3-hydroxy-2-oxo-1,2-dgihydroguinaline-B-carbonirile;
8-chiore-3-hydroxy-2-oxo-1,2-dihydroguinoline-S-carbonitrile;
g-chioro-3-hydroxy-2-oxo-1,2-dihydroguinoline-5-carbonitrile;
8-chlora-3-hydroxy-2-axo-1 2-dihydrocuinoline-6-carbonitrile;
8-ethyl-7-fluoro-3-hydroxyquinolin-2{1H)-one;
5-gthyl-8-fluoro-3-hydroxyquinoiin-2{1H)-one;
S-athyl-8-flucre-3-hydroxyquinolin-2{1H}-one;

S-gthyl-7-fluoro-3-hydroxyquinalin-2{1H}one;

PCT/IB2009/054925
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B-gthyl-6-flucro-3-hydroxyquinohn-2{1H}-oneg;
g-chioro-3-hydroxy-8-methyiquinolin-2{1H}-one;
5-chiore-3-hydroxy-8-methylguinolin-2{ tH}-one;
S-chiore-3-hydroxy-7-methyiguinalin-2{ 1H}-one;
g-chioro-3-hydroxy-S-methyiguinolin-2{ 1H-one;
g-chioro-3-hydroxy-5-methyiquinolin-2(1H)}-one;
7-chioro-3-hydroxy-5-methylquinolin-2{ 1H}-ong:
8-chioro-7-fluoro-3-hydroxyguinolin-2{1H)-one;
8-chiloro-B-fluoro-3-hyaroxyquinolin-2{1H}-one;
6-chioro-5-fluoro-3-hydroxyquinolin-2{1H}one;
&-chioro-5-fluorg-3-hydroxyquinolin-2(1H}-one;
5-chioro-8-fluoro-3-hydroxyguinolin-2{ 1H}-one;
7-chioro-8-fluoro-3-hydroxyguinolin-2{ 1H)}-one;
7-chioro-5-fluore-3-hydroxyquinolin-2{1H}-one;
g~chioro-8-fluoro-3-hydroxyquinolin-2{1H)}-one,;
5-chioro-7-fluoro-3-hydroxyguinolin-2{1H-one;
f-chioro-S-ethyl-3-hydroxyquinolin-2{1H}-one;
S-chioro-8-ethyl-3-hydroxyguinatin-2(1H}-one;
g-chioro-8-ethyl-3-hydroxyguinolin-2{1H}-one;
&-chiorg-S-athyl-3-hydroxyquinolin-2{ 1Hone;
E-chioro-S~-ethyl-3-hydroxyqunolin-2(1H}-one;
3-hydroxy-S-(triflucromethybiquinolin-2{1H-one;
S~-hydroxy-S-(rifluoromettyhiguinolin-2(1H)one;

5 B-dichloro-3-hydroxyguinolin-2(1H)-one;
&,8-dichloro-3-hydroxyguinolin-2(1H)-one;
g-fluoro-3-hydroxy-8-(triflucromethyhquinolin-2{ 1H)}-one;
8-fluoro-3-hydroxy-5-{iriflucromethybquinolin-2{1H)-one;
S-fluoro-3-hydroxy-8-(triflucromethyhquinolin-2{ 1H}-one;
b-fluaro-3-hydroxy-5-(triffuoromethybauinolin-2{ 1H-one;
7-fuoro-3-hydroxy-b-(triflucromethyhquinolin-2{1H}-one;

7 -fluora-3-hydroxy-8-{Iriffucromethyliquinolin-2{1H}-one;
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g-chloro-3-hydroxy-8-{triflucromethyhicunolin-2(1H}-one;

5-chioro-3-hydroxy-G-(trifluoromethyhauinolin-2{ 1H)}-one;

5-chioro-3-hydroxy-8-(trifluoromethyliguinolin-2{ tH)-one;

8-chioro-3-hydroxy-S-{trifluoromethyhiguinalin-2{1H}-one;

g-chiora-3-hydroxy-g-{triffuoromethybounolin-2(1H}-one; and

7~chioro-3-hydroxy-5-{trifluoromethybiquinolin-2{(1H}-one;

5.6, 7-trifluoro-3-hydroxyquinolin-2{ 1H})}-one;

5,7 8-trifluoro-3-hydroxyquinolin-2{ 1H)-one; and

5 6,7 B-letrafluoro-3-hydroxyquinolin-2(1H}one; or

pharmaceutically acceptable salts of said compounds.

An embodiment of the present invention of particular interast refates to
the 3-hydroxyguinolin-2{(1H}-one compounds:

7-fluora-3-hydroxyquinolin-2{1H)-one;

5-chioro-6-fluore-3-hydroxyquinolin-2(1/-one;

7~athyl-3-hydroxyquinolin-2{1H}-one:

4-fluore-3-hydroxyquinolin-2{1Hrone;

4 S-diffuoro-3-hydroxyquinohn-2{1H}-one;

8-fluoro-S-hydroxyauinolin-2( 1+ -one;

3-hydroxy-7-methylquinolin-2{1H)-onse;

4-bromo-7-chioro-3-hydroxyquinoln-2(1Hj-one;

6,7 -dichloro-3-hydroxyguinohin-2(1H-one;

7 8-dichloro-3-hydroxyquinclin-2{ 1 H)-one;

7-chioro~3-hydroxy-8~-methyiguinolin-2{ 1Hi-one,

S-fluaro-3-hydroxyoumolin-2{ 1 Hone;

3-hydroxy-S-methyiguinolin-2{tH-one; or

S-chioro-3-hydroxyquinolin-2(1H-one; including the pharmaceutically
acceptable salts thereof.

Another embodiment of the present invention of particular interest
relates 1o a group of BG-membered hetercaryifused-pyridin-Z2(iH}one
compounds selecied from the group consisting of,

3-hydroxy-1,5-naphthyridin-2{1H}-one:
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3-hycdroxy-1,7-naphthyndm-2{1H-one;

3-hydroxy-1,6-naphthyridin-2(1H-one; and

3-hydroxy-4-methyl-1 8-naphthyridin-2(1H}-one,  or  pharmacsutically
acceptable salls of each of the foregoing.

Another embodiment of the present invention of particular interest
relates to the 5-membered hateroarylfused-pyridin-2{1H}-ones:

S-hydroxy-1-methyi-1,7-dihydro-8H-pyrazolo[3 4-bipyridin-G-one;

6-hydroxythieno{3,2-blpyridin-5{4H}-one; or

g-hydroxyfurol3, 2-blpyridin-5(dHy-one;

including pharmaceutically accepiable salts of each of the foregoing.

Another embodiment of the present invention of interest to the
inventors relates {0 a group of (S-membered heteroarylfused)-pyridin-2(1H)-
ones selected from the group consisting of.

S-hydroxypyrrole[t 2-blpyridazin-2(1H}-one;

S-hydroxyfuro[2, 3-blpyridin-6(7H -one;

5-hydroxyisoxazolol5 4-blpyridin-8(7H-one;

B-hydroxyisoxazolold 5-blpyrdin-S{4H-one;

S-hydroxyisoxazolo[3,4-blpynding{(7H)-one;

8-hydroxyisoxazoiof4,3-blpyridin-b{4H }-one;

B-hydroxyl1,3loxazolof4, 5-bipynidin-5{4H)-oneg;

E-hydroxy[1,3JoxazololS, 4-bipyridin-5{4H}-one;

5-hydroxy-2-methyifuro[2, 3-bijpyridin-6{7H}-one;

E~-hydroxy-2-methylfuro[3, 2-blpyridin-5{4H-one;

E-hydroxy-2-methyil 1, Sloxazolofd, 5-blpyridin-5{4dH-one;

S-hydroxy-3-methylisoxazolo|3.4-bipyndin-6(7H)-one;

G-hydroxy-2-methyii1, 3loxazolo[S 4-blpyridin-5{4H}-one;

G-hydroxy-3-methylisoxazolofd, 5-hipyridin-5{(4H)-one;

5-hydroxy-3-methylisoxazolof5 4-blpyridin-6(7H}-one;

S-hydroxythieno[2, 3-blpyridin-b{7H}-one;

B-hydroxy[1,3lthiazololS . 4-blpyridin-5{4H}-one;

b-hydroxyl1,3lthiazolofd 5-bipyridin-5{4H}-one;
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2-Huoro-b-hydroxyfure[2, 3-blpyndin-6(7H}-one;

Z2-fluorg-g-hydroxyfuro[3, 2-blpyridin-5(4Hj-one;

B-hydroxy-2-methyithienc{3,2-blpyridin-5{4H}-one;

S-hydroxy-2-meathyhthienc{2 3-blpyridin-&{7H)-one;

2-fluoro-8-hydroxythieno{ 3. Z-bipyndin-5(4H }-ong;

2-fluaro-S-hydroxythienof2, 3-blpyridin-6{7H}-one;
2-chioro-8-hydroxyfuro{3 2-blpyridin-5{4H}-one,;

Z-chioro-5-hydroxyfuro2,3-blpyridin-6{7H)-one; and

2-chiloro-B-hydroxythieno[3, 2-bipyridin-5{4H)one; or

pharmaceutically acceptable salts of each of the foregomng.

Another embodiment of the present invention of interest fo the
inventors relates to a group of {B-membered heteroaryl fused}-pyndin-2(1H}-
ones selected from:

7 -fluoro-3-hydroxy-1,5-naphthynidin-2(1H}-one;

8-fluoro-3-hydroxy-1,&-naphthyridin-2(1H)}-one;

&-fluoro-3-hydroxy-1.8-naphthyridin-2(1H)-one;

8-Huoro-3-hydroxy-1, 5-naphthyridin-2{1H)-one;

S-fluoro-3-hydroxy<1, 8-naphthyridin<d{1H}one;

g-chioro-3-hydroxy-1,8-naphthyndin-2{1H}-one;

#-chiorg-3-hydroxy-1,5-naphthyridin-2(1H}-one;

7-chloro-3~-hydroxy~-1,5-naphthyridin-2{1H)-one;

5-chioro-3-hydroxy-1,8-naphthyridin-2{ 1H}-one;
8~chiore~-3-hydroxy-1,6-naphthyridin-2(1Hrong; and

S-chioro-6-fluoro-3-hydroxy-1,8-naphthyridin-2{ 1H}-one; or

pharmaceutically acceptable salts of gach of the foregoing.

A group of particutarly interesting 4-fluore-(G-membered heteroaryl
fused)-pyridin-2{1H)-ones include:

4-flugro-3-hydroxy-1,8-naphthyridin-2(1H)-one;

d-fluoro-3-hydroxy-1, 5-naphthyridin-201H)-ong;

4-fluoro~-3-hydroxy-1,.6-naphthyridin-2(1H}one; and

pharmaceutically acceptable salls of each of the foregoing.
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Another group of 4-fluoro-{aryl fused}pyndm-2{1H)}-ones (1. quinolin-
2{1H)}ones) of particular interest includes:

4-fluoro-3-hydroxy-5-methylquinolin-2{1H}-oneg;
4-fluoro-3-hydroxy-8-methylquinolin-2{1H}one;

5 4 7-diftyoro-3-hydroxyqguinclin-2{ 1 H-one;
4 S5-diftuoro-3-hydroxyguinolin-2( 1H-one;
4 G-difluoro-3-hydroxyguinolin-2( 1H -one;
4-fluoro-3-hydroxy-2-0xg-1, 2-dihydroquinoline-5-carbonitrile;
4-fluoro-3-hydroxy-2-oxo-1,2-dihydroquinoline-8-carbonitrile;

10 S-gthyl-4-flucre-3-hydroxyquinolin-2(1H-one;
&-ethyl-4-fluoro-3-hydroxyquinalin-2{1H}-one;

4 5-diffuore-3-hydroxy-8-methylquinolin-2( 1H)-one;
4 8-diffuore-3-hydroxy-5-methylquinalin-2{1H}-one;
4 G-diftuoro-3-hydroxy-S-methylquinelin-2{ 1H}-one;

15 4 7-diftuoro-3-hydroxy-8-methylguinolin-2{ 1H}»one;
8-chloro-4-fluoro-3-hydroxyguinolin-2{1H-one;
5-chloro-4-fluoro-3-hydroxyguinolin-2{ 1H}-one; and
pharmaceutically acceptable salls thereof.

Other 4-fluoro-(aryl fused}-pyridin-2{TH}-ones (i e. quinolin-2{1H}-ones}

20 ofinterest inciude:

4.5 6-triffuoro-3-hydroxyquinolin-2{ TH }one;
4.5, 8-triflucro-3-hydroxyguinolin-2{ 1H -one;
4 7 8-trifluore-3-hydroxyquinolin-2{ 1Hi-ong;
4.6, 7-tnfluoro-3-hydroxyquinolin-2{ 1H}-one;

25 S-ethyl-4 7-diftucro-3-hydroxyquinolin-2{ TH ~one;
g-ethyil-4 &-diflucro-3-hydroxyaumolin-2{1H}-one;

S-ethyi-4 8-diflucro-3-hydroxyouinolin-2(1H)-oneg;
5-chioro-4-fluoro-3-hydroxy-8-methylquinolin-2( 1H)}-one;
g-chioro-4-fluoro-3-hydroxy-S5-methyiguinolin-2( 1H)-one;

30 S-chioro-4 7-diffuoro-3-hydroxyguinolin-2( 1Hone;

S-chioro-4 6-tifluoro-3-hydroxygquinoiin-2{1H }one;
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B-chioro-4,8-diffuoro-3-hydroxygumohn-2{1Hrong;
8-chioro-4,5-diffluoro-3-hydroxyquinolin-2(1H}»oneg,
8-chioro-S~ethyl-4-flyore-3-hydroxyquinolin-2{1H}-one;
B-chioro-8-athyl-d-fluoro-3-hydroxycuinolin-2{ 1H}-one;
4-fluaro-3-hydroxy-S-(irflucromethyliquinolin-2( 1H»one;
4-fluoro-3-hydroxy-8-{trifluoromethyhguinclin-2{ 1H»one;
5 8-dichloro-4-fluoro-3-hydroxyquinoiin-2{ tH}-one; and
pharmaceutically acceptable salts thereof.

A group of 4-fluoro-8-membered-hetercaryl fused pyridin-2(1H)-ones of

particutar interest include:

4 7-difluoro-3-hydroxy-1.5-naphthyndin-2( 1H)-one;

4 B-diffuore-3-hydroxy-1,5-naphthynidin-2{ 1H}-one;

4 B-diffuore-3-hydroxy-1.8-naphthyridin-2{ tH}-one;

4 B-difluoro-3-hydroxy-1.8-naphthyridin-2( 1H}-one;
8-chiora-4-fluoro-3-hydroxy-1,5-naphthyridin-2(1H}one;
8-chioro-4-fluoro-3-hydroxy-1,6-naphthyridin-2{ 1M one; and
pharmaceutically acceptable salts of sach of the foregoing.
Other fluoroquinolin-2{1H-ones of inferest to the inventors inciude:
7-fluoro-3-hydroxy-8-methylguinolin-2{1Hone;
&-fuoro-3-hydroxy-5-methyiguimolin-2{1H}-one;
&-fluaro~3-hydroxy-8-methylquinclin-2{1H}-one;
g-fluoro-3-hydroxy-5-methylquinolin-2(1H}-one;

7 -fluore-3-hydroxy-S-methylquinolin-2{1H}rone;
5fluaro-3-hydroxy-8-methylgumolin-2{ 1H-one;

6,7 -difluoro-3-hydroxyquinoiin-2{ 1H}-ong;

5. 8-diftuoro-3-hydroxyquinolin-2(1H}-ons;

7 8-diffuore-3-hydroxyquinolin-2{1H}-one;

5 B-diftuore-3-hydroxyquinolin-2(1H-one;

5 7-diftucro-3-hydroxyquinolin-2( 1H -one;

8 8-diftuore-3-hydroxyquinoln-2{1H}}-one;
B-ethyl-7-fluoro-3-hydroxyquinalin-2{1H}one;



WO 2010/058314

10

15

20

~18<

S-gthyl-8-fluore-3-hydroxyquinohn-2{TH-one;
5-gthyl-6-fluoro-3-hydroxyquinolin-2{1H)-onse,
S-athyl-7-fluore-3-hydroxyquinolin-2{1H)-one;
8-ethyl-8-fluoro-3-hydroxyquinolin-2(1Hj-one; and
pharmaceutically gcceptable saits of each of the foregoing,
Nitrile cuinolin-2{1Hones of interest to the inventors include:
3-hydroxy-2-ox0-1,2-dihydroquinoline-8-carbonitnie;
3-hydroxy-2-oxo-1,2-dihydroquinoline-6-carbonitrile;
3-hydroxy-2-oxo-1,2-dihydroquinoiine-5-carbonitrile;
3-hydroxy-2-0oxo-1,2-dihydrogquinoline-7-carboniirie;
7 -fluoro-3-hydroxy-2-axo-1,2-dihydroguinoline-8-carbonitrile;
7-fluoro-3-hydroxy-2-oxo-1, 2-dihydroguinoline-8-carbonitnle;
7-fluora-3-hydroxy-2-0x0-1,2-dihydroquinoline-5-carbonitrile;
B-fluoro-3-hydroxy~2-0x0-1,2-dihydroguinoline-7-carbonitrile,
5-fluoro-3-hydroxy-2-oxo-1,2-dihydroguinoline~7-carbonitrile;
8-fluorg-3-hydroxy-2-oxo-1,2-dihydroquincline-S-carbaonitrile;
8-Huoro-3-hydroxy-2-oxo-1 2-dihydroguinchine-6-carboninle;
g-fluioro-3-hydroxy-2-0x0-1, 2-dihydroquinoline-5-carbonitrile;
8-fluoro-3-hydroxy-2-oxo-~1,2-dihydroguinotine-8-carbonitrile;
S-fluaro-3-hydroxy-2-ox0-1, 2-dihydroguinoling-8-carbonitrile;
S-fluoro-3-hydroxy-2-oxo-1, 2~-dihydroquinoline-6-carbonitnle;
8-fluoro-3-hydroxy-2-ox0-1,2-dihydroquinotine-7-carbonitrile;
g~chiore~-3-hydroxy-2-ox0-1.2-dihydroguinoline-8-carbonitrile;
S-chioro-3-hydroxy-2-oxo-1,2-dgihydroguinaline-7-carbonitrile;
7-chioro-3-hydroxy-2-oxo-1,2-dihydroguinoline-S-carbonitrile;
5-chiore-3-hydroxy-2-oxo-1,2-dihydroquinoline-8-carbonitrile;
7-chlorg-3-hydroxy-2-oxo-1 2-dihydroguinoline-8-carbonitrile;
8-chioro-3-hydroxy-2-0xo-1 2-dihydroguinoline-7-carbonitrile;
5-chiore-3-hydroxy-Z2-oxo-1,2-cihydroquinoline-b-carbonitrile;

8-chioro-3-hydroxy-~2-oxo-1,2-dihydroguinoline-S-carbonitrile,

b-chioro-3-hydroxy-2-0x0-1, 2-dihydraguinoline-5-carbonitrile; and

PCT/IB2009/054925
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B-chioro-3-hydroxy-2-oxo-1 2-dihydroguinoline-6-carbomitnle; and
pharmaceutically acceptable ssits thereof.
A group of chioro-guinolin-2(1H-ones of interest t© the present
invantors includes:
g-chioro-3-hydroxy-8-methyiguinolin-2{ 1H-one;
5-chioro-3-hydroxy-8-methyiquinolin-2(1H)-one;
5-chioro-3-hydroxy-7-methyiguinolin-2(1H}-ong;
8-chioro-3-hydroxy-S-methylguinglin-2{1H)-one;
g-chioro-3-hydroxy-S-methyiouinolin-2{ 1Hi-one;
7-chiore-3-hydroxy-S-methylguinolin-2( 1Hj-one;
&-chioro-7-fluorg-3-hydroxyquinolin-2(1H}-one;
8-chioro-6-fluoro-3-hydroxyguinolin-2{ 1H}-one;
&-chioro-5-fluoro-3-hydroxyguinolin-2{1H)}-one;
8-chioro~-5-fluoroe-3-hydroxyquinolin-2{1H}-one;
5.chioro-8-fluoro-3-hydroxyquinolin-2{1H)}-one;
7-chioro-8-fluoro-3-hydroxyguinolin-2{ 1H-one;
f-chioro-5-fluore-3-hydroxyauinolin-2{1H}-one;
G-chioro-8-flucrn-3-hydroxyquinolin-2{1Hone;
5-chioro-7-fluoro-3-hydroxyguinalin-2{1H}-one;
7-chioro-S-athyk-3-hydroxyguinolin-2{1H}-one;
S-chioro-8-athyb-3-hydroxyquinohn-2{1H}-oneg;
g-chloro-8-ethyl-3-hydroxyquinolin-2{1H)-one;
8~chloro-S-athylk-3-hydroxyauinolin-2{1H)-one;
g-chioro-S-ethyl-3-hydroxyguinolin-2{ 1Hone;
5. 8-dichloro-3-hydroxyquinolin-2(1H)-one;
& 8-dichloro-3-hydroxyguinolin-2{tH)-one; and
pharmaceutically acceptable salis thereof.
A group of trifluoro-quinolin-Z2{1Hones of inferest to the present
nventors includes:
3-hydroxy-S-(triffuoromethyhguinolin-2( 1 Hone;

3-hydroxy-8-{trifluoromethyhiquinolin-2{1H}-one;
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8-Huoro-3-hydroxy-8-(triftucromethyhquimolin-2{ 1H-one;
8-fluore-3-hydroxy-5-(friflucromethyhguinolin-2{ 1H}-one;
5-fluoro-3-hydroxy-8-(triflucromethyhquinolin-2{ 1H)-one;
6-fiioro-3-hydroxy-S-(trifluoromethyliquinolin-2{ 1H}-one:;
7-fluoro-3-hydroxy-5-(iriffucromethyhquinolin-2( 1H)-one;
7-fluoro-3-hydroxy-8-{trifluoromethyhguinolin-2{ 1Hxone;
g-chioro-3-hydroxy-8-{trifiuoromethyliguinolin-2{(1H}-ong;
5-chioro-3-hydroxy-6-(tnflucromethyliguinolin-2{1H)-one;

S-chiorg-3-hydroxy-8-{triffluoromethyhouinolin-2{1H}-one;

8-chioro-3-hydroxy-S-(trifluoromethybiguinolin-2( 1Hj-one;

&-chioro-3-hydroxy-6-(triffuoromethyhiquinolin-2{1H)-one; and

7-chioro-3-hydroxy-5-(triffuoromethyhicuinolin-2{1H)-one; and

pharmaceutically acceptable salts thereof.

As used herein, the phrase “the compounds of the invention” includes
the general and specific compounds, including examples discussed herein
and pharmaceutically acceplable salis thereof. It will also be undersiood that
the phrase “compounds of the invention and pharmaceutically acceplable
sall{s) thereo!” also encompasses the pharmaceutically acceptable hydrates,
solvates, and tautomers of the compounds described herein and below and
pharmaceutically acceptable saits thereof.

The phrase "pharmaceutically acceptable salt{s)’, as used herein, unless
otherwise indicated, includes salls of acidic or basic groups which may be
present in the compounds of the present invention. The compounds of the
oresent invention that are basic in nature are capable of forming a wide vanety
of salls with various inorganic and organic acids. The acids that may be used
to prepare pharmaceutically acceptable acid addition salts of such basic
compounds are those that form nonloxic acid addition salts, ie., salls
containing pharmaceutically acceptable anions, such as the hydrochloride,
hydrobromide,  hydroiodide, nitrate,  sulfate, hisulfate, phosphate, acd
phosphate, isonicotinate, acelate, lactate, salicylate, citrate, acid citrate,

tartrate, pantothenate, bidartrate, ascorbate, succinate, maleate, gentlisingte,
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fumarate, gluconate, glucuronate, saccharate, formate, benzoate, glutamate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and
pamoate [le, 1.1-methylene-bis-(Z-hydroxy-3-naphthoate)] salts. The
compounds of the present invention that include g basic moiety, such as an
amine group, may form pharmaceutically acceptable salts with various amino
acids, in addition to the acids mentioned sbove.

The invention also relates to base addition salts of the compounds of the
invention.  The chemical bases thal may be used as reagents fo prepare
pharmaceutically acceptable base salls of those compounds of the compounds
of the invention that are acidic in nature are those that form non-toxic base salts
with such compounds. Such non-toxic base saits include, but are not fimited to
those derived from such pharmaceutically acceplable cations such as alkall
metal cations (e.g., potassium and sodium) and alkaline earth metal cations
{e.g.. calcium and magnesium), ammonium or water-soluble amine addition
salts  such as  Nemethyiglucamine-(megluming), and the  lower
atkanolammonium and other base salts of pharmaceutically acceptable organic
amings.

Suitable base salts are formed from bases which form non-toxic salts.
Non-fimiting examples of suitable base salts include the aluminum, arginine,
benzathine, calcium, choline, disthylaming, dinlamine, glycine, lysing,
magnesium, meglumine, olaming, potassium, sodium, tromethamineg and zing
salts.

Hemisalls of acids and bases may alse be formed, for example,
hemisuiphate and hemicalcium salts.

For a review on suitable salls, see Handbook of Pharmaceutical Salis:
Properties, Selection, and Use by Stahl and Wermuth (Wiley-VCH, 2002).

Methods for making pharmaceutically accepiable salts of compounds of the
invention are known to one of skill in the art.

The compounds of the invention may also exist in unsolvated and
solvated forms. Thus, # will be understood that the compounds of the

rwvention (and pharmaceutically acceptable salts thereof) also include
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pharmaceutically acceptable salts thereof) as discussed below,

The term “solvaie” is used herein to describe a noncovalent or easily
reversible combination between solvent and solute, or dispersion means and
disperse phase. it will be understood that the solvate can be in the form of a
solid, slurry {e.4., a suspension or dispersion), or solution.  Non-limiting
examples of solvents include ethanol, methanol, propanol, acetonitrile,
dimethyl ether, diethyl ether, tetrahydrofuran, methylene chloride, and water,
The term ‘hydrate’ is employed when said solvent is water.

A currently accepted classification system for organic hydrates s one
that defines isolated site, channel, or metai-ion coordinated hydrates ~ see
Polymorphism in Pharmaceutical Solids by K. R, Morris {(Ed. H. G. Brittain,
Marcel Dekker, 1995}, Isolated site hydrates are ones in which the water
molecules are solated from direct contact with gach other by intervening
organic molecules. In channel hydrates, the water molecules fie in lattice
channels where they are next io cother water molecules. In metalkion
coordinated hydrates, the water molecules are bonded o the metal ion,

When the solvent or water is tightly bound, the complex will have a
well-defined stoichiometry independent of humidity. When, however, the
solvent or water s weakly bound, as in channel solvates and hygroscopic
compounds, the water/solvent content will be dependent on hurmidity and
drying conditions. In such cases, non-stoichiometry will be the norm,

Also included within the scope of the invention are metabolites of
compounds of the invention, that is, compounds formed in vive upon
administration of the drug. Some sxamples of metabolites in accordance with
the invention include:

() whare the compound of the invention contains a methyl group,
an hydroxymethyl derivative thereof (e ., ~-CH» -» -CHOHY;

(ii} where the compound of the invention contains an alkoxy group,
an hydroxy derivative thereof (e g., ~-OR’ ~» -OH};

(ty  where the compound of the inventions is an N-oxide, e.q.;
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wherein R is as defined shove.

The compounds of the invention may exist in several tautomeric forms,
inchuding the enol and imine form, and the keto and enamine form and
geometne isomers and mixtures thereof. Al such tautomeric forms are
included within the scope of the present invention. Tautomers exist as
mixiures of a tautomeric sel in solulion.  In solid form, usually one tautomer
predominates,  Even though one taufomer may be descrnibed, the present
invention includes all tautomers of the present compounds. By way of
example, the compound 7-flucre-3-hydroxyquinoiin-2(1Hr-one (1), which is

exemplified in Example 1, may exist in the following tautomeric forms:

. QQ\ Q‘Q}\ O H 4},«-“3;}‘.‘:" PNy D H
_,\-“\%\e RO I\,\ TN ‘,/[I\ " .»:v':\ - A
FOov" "N "OH F©" ™" 'N° 0 F
H

The present invention also includes isotopically-labeled compounds,
which are identical {0 those recited in formuda {, but for the fact that one or
more atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the
nvention  include  isotopes  of hydrogen, carbon,  nitrogen,  oxygen,
phosphorous, fluorine and chilorine, such as, but not limited to, M, G,
BC, BN, M0, 0. BF. and CH respectively.  Compounds of the present
ivention, prodrugs thereot, and pharmaceutically acceptable salts of said
compounds or of said prodrugs which contain the aforementioned isotopes
ang/or other isotopes of other atoms are within the scope of this invention.
Certain isotopically-labeled compounds of the present invention, for example
those into which radiocactive isotopes such as *H oand "C are incorporated,

are useful in drug andior substrate tissue distribution assays. Tritiated, e,
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*H, and carbon-14, te.. "C, isotopes are particularly preferred for their ease
of preparation and detectability. Further, substitution with heavier isotopes
such as deuterium, ie. *H, can afford certain therapeutic advaniages
resulting from greater metabolic stability, for example increased in vivo half-
life or reduced dosage reguirements and, hence, may be preferred in some
circumstances. Isotopically-labeled compounds of this invention and prodrugs
thersof can generally be prepared by carrying out the procedures disciosed in
the Schemaes andfor in the Examples below, by substittding a readily available
isotopically-labeled reagent for a non-isofopically-labeled reagent.

In one embadiment, the invention relates 1o compositions comprising a
compound of the invention and at least one additional ingredient (hereinafter
‘the compositions of the invention™. It will be ungersiood that the
compositions of the invention will encompass any combination of the
compound of the invention and the at least one additional ingredient. Non-
imiting examples of the at legst one additionagl ingredient include impurities
(e.g., intermediaies present in the unrefined compounds of the invention),
active mgredients as discussed herein {e.g., an additional drug or active
agent), pharmaceutically acceptable excipients, or one or more solvents {(e.q.,
a pharmaceutically acceptable carrier as discussed herein).

The term “solvent” as it relates 1o the compositions of the invention
includes arganic solvents {e.q.. methanol, ethanol, sopropanod, ethyl acetate,
methylene chioride, and tetrahydrofuran) and water. The one or more
solvents may be present in a non-stoichiometric amount, €.9., as 8 race
impurity, or in sufficient excess o dissolve the compound of the invention.
Alternatively, the one or more solvents may be present in a stoichiometric
amount, e.g., 0.5:1, 1.1, or 2.1 molar ratio, based on the amount of compound
of the invention.

In one embodiment, at least one additional ingredient that is present in
the composition of the invention is an orgamc solvent.

In another embodiment, at least one additional ingredient that is

present in the composition of the wwvention is water.
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In one embadiment, at lsast one additional ingredient that 1s present n
the composition of the invention is a pharmaceutically acceptable carrier.

In another embodiment, at least one additional ingredient that is
present in the composition of the invention is a pharmaceutically acceptable
excigient.

in one embodiment, the composition of the invention is & solution.

in another embodiment, the composition of the invention is a
suspension.

in another embodiment, the composition of the invention is a solid.

In yet another embodiment, the mvention relates to a composition
comprising an effective amount of the compound of the invention, and a
nharmaceutically acceptable carner.

in another embociment, the invention relates o a composition
comprising a therapeutically effective amount of the compound the invention
as defined above, a pharmaceutically accepiable carrer and, optionally, at
least one additional medicinal or pharmaceutical agent.

Detailed Description of the Invention

The compounds of the invention can be prepared by one or more of the
procedures generally described in Schemes 1 to 7 below and in the Examiples
section.

Compounds of formula 1, whersin ring "A” is an optionaily substituted
fused phenyl radical or an optionally substituted 5 or 6 membered heteroaryl
radical, R is hydrogen, (C+-Chalkyl, (C+-Cxalkoxy, triffuoromethyl or hale; and
nis an integer from zero to three; may be prepared from aromatic {1.e. ring “A7
is optionally substiiiied phenyl) or heteroaromatic (e, ring "A” is optionally
substituted heteroaryl) amincaldehydes NIl as shown in Scheme 1.
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The anion of ethyl methoxyacetste, prepared by treatment with 3 base,
for instance lithium bis{tnimethylsilyhamide or lithium disopropylamide, can be
reacted with a compound of Formula Il to generate a compound of formula L
in some cases i is advantageous o treat the crude reaction product with acid,
for example hydrochloric acid, at temperatures ranging from about 25°C to
refiux. Demethylation of the compound of Formula H provides the compound
of Formula I; this can be effected by a vanety of methods familiar to those
skilled in the art, and is frequently camied out through the action of boron
tribromide.

The reguisite aminoaldehydes Il are often commercially available, or
can be prepared in a straightforward manner from relatec malerals such as
the corresponding carboxylic acid, carboxylic ester or alcohol as shown in
Scheme 3 below,

Substituted isating can also be used 1o prepare certain compounds of
formula | {i.e. l{a) wherein ring "A" 18 the fused optionally substituted phenyl

radical}, as depicted in Schame 2.
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Treatment of 1satin V {&.qQ.. a substituted 1H-indole-2,3-dione wherein R
18 incependently selected from hydrogen, chioro, fluoro, alkyl, tnfiuoromethyl
or alkoxy and n s an integer from zero to three) with ethyl diazoacetate and
an aming base, generally disthylamine, followed by subjection to acd,
generally hydrochloric acid, provides a compeound of formula IV, as described
in S-Y. Sit et al, Bioorganic Medicinal Chemistry Letters 1998, € 498-504.
An alternative procedure employs ethyl diazoacetate and zinc chloride, as
detailed in M.J. Fray et al., Medicinal Chemistry Research 1898, &, 581-592.
Hydrolysis of the compound of formula IV, for instance with lithium hydroxids
or sodium hydroxide, can be caried out under thermal or microwave
conditions, resulting in decarboxylation and formation of a compound of
Formula Ha). See S-Y. Sit et al, op. of and M.J. Fray et al, op. ¢it. The
compound of formula V can aiso be converted to a compound of Formula H{a)
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through treatment with {Inmethylsivlidiazomethane, as descnbed in Example
2 below.

Many isating gre commercially available. Those that are not may be
prepared by litergture methods. See P Hewawasam and N.A. Meanwell,
Tetrahedron Letters 1994, 35, 7303-7306, and references contained therain.

Schame 3 refers to the preparation of certain intermediates useful in

the preparation of compounds of Formula | in Scheme 1 above.

& A\M“\\‘-& \{:} H _-\-“‘“‘“"'\ \“SR A §~%
LA NI Y | {
‘R»} ‘\\A‘w’\\-\\\.\~>“:<\i- ¥ Ay _.«»'.;\.‘;:\\“_--' N -
W Nt {Riy NH,
Vil Vi M

Referring to Scheme 3, reduction of a compound of Formula VI
wherein ring "A” is an optionally substituted phenyt radical or an optionally
substituted 5 or 8 membered heteroaryl radical;, R is hydrogen, (C.-Calkyl,
(C+~Cslelkoxy, triftuoromethyt or halo; and n is an integer from zero 1o three to
an alcohol of Formula VI, wherein ring "A” is an optionally substituted phenyl
radical or an optionally substifuted 5 or 8 membered heteroaryl radical; R is
hydrogen, {C-Cylalkyl, (Ci-Calalkoxy, triftuoromethyl or halo; and n is an
integer from zero to three can be carried out with numerous reagents known
to those skilled in the art; the choice of reagent depends on what other
functionality & present in the molecule.  One useful reagent for this
transformation s lithium aluminum hydride.  Oxidation of the alcchol of
Formula VI to the aldehyde of Formula I, whersin ring "A” is an optionally
substituted phenyl radical or an optionally substituted 5 or 6 membered
hetercaryl radical; R is hydrogen, {C:-Colalky, {Cy-Colalkoxy, trifiuoromethyl
or halo; and n i an integer from zero to three can also be carnsd out via a
number of methods, for instance freatment with manganese(lV) oxide.

Aromatic or hetercaromatic ortho-bromo aidehydes can also be used fo

prepare compounds of Formula |, as outlined in Scheme 4.



WO 2010/058314 PCT/IB2009/054925

10

-
5

,26,
Scheme 4
o 040 $ 0 OH ©

Referring to Scheme 4, replacement of the bromine atom in a
compound of Formula X1, whergin ning “A” is an optionally substituted phenyl
radical or an opticnally substituted 5 or 6 membered hetercaryl radical; R is
hydrogen, {Ce-Colatkyl, (C-Colaltkoxy, frifluoromethyl or halo; and n is an
integer from zero to three, by a protected amine eguivalent, such as fert-butyl
carbamate, can be carried out through a coupling reaction, for instance
employing & palladium catalyst, such as
tris{dibenzyhdeneacetoneipalladum{Oychloroform  adduct, and a ligand
such as Xantphos. See, for example, J. Yin and S.L. Buchwald, Qrganic
Letters 2000, 2, 1101-1104. Reaction of the product aldehyde of Formula X
with ethyl methoxyacelate, as described above for Scheme 2, affords a
compound of Formula IX, which can be dehydrated and deprotected to form a

compound of Formuls VIR, for instance by mild freatment with boron
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tnbromide, as described n Example 19 below. Ring closure to the compound
of Formulg Il occurs upon exposure W base, for example lithium
bis{trimethyisilyhamide.

Alternatively, a compound of Formula Xi, wherein ring “A" is an
optionafly substituted phenyl radical or an optionally substituted & or ©
membered heteroaryl radical; R is hydrogen, (C,-Coalkyl, (C-Colalkoxy,
trifluoromethyt or hale; and n is an integer from zero to three, can be reacted
with 2-methoxyacetamide under coupling conditions similar to those described
for synthesis of Formula X above, 1o afford a compound of Formula Xil; see
also P.J. Manley and M.T. Bilodeau, Organic Leiters 2004, 6, 2433-2435.
Ring closure to a compounda of Formula I is carried out through exposuwre to
hase, for instance use of potassium fert-butoxide at about 70°C. Conversion
of a compound of formuia B to a compound of formula | can be carried out as
described above.

Bromoaldehydes of formula XI can be prepared from the corresponding
carboxylic acid, ester or alcohol, in similar fashion to the chemistry depicied in
Scheme 3.

Construction of compounds of Formula 1a {(i.e. ring "A” is fused phenyl)
can also be achieved from an ortho-nitro toluene starting matenal, as depicted

in Scheme 5.
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Referring to Scheme 5, reaction of a mifrotoluene of Formula XVI with

diethyl oxalate and sodium ethoxide provides a compound of Formula XV,

5 which can be protected with ethylene glycal under acidic conditions, such as

with para-ioluenesulfonic acid, to give a compound of Formula XIV.

Reduction of the nitro group, for instance with Raney nickel, tinfil) chloride or

ironfhydrochionic acid, is followed by intramolecular cyclization to afford a

compound of Formula XIIE.  Subjection of a compound of Formula X to

10 acidic conditions, generally hydrochioric acid at temperatures of 60-80°C, then
provides a compound of formula la.

introduction of substituents at the 4-position of the hydroxypyridons

rng into a compound of Formula | {1.e. wherein one of said R is a substiiuent

on the pyridine nng} can be effected in several ways, depending on the

15 identity of the 4-substituend, as shown in Scheme 8.
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Referring to Scheme 6, where the desired 4-substituent 1 an alkyl
group, a compound of Formula Kb) can be prepared from the aminoketone of
Formula XVIH, in & manner analogous to preparation from aminoaldehyde of
Formula Il in Scheme 1. A compound of this type 15 exemplified in Example
18.

4-Fluoro compounds of the formula 1{c) can be generated from the
corresponding trifluoromethyl starting matenal of Formula XX, following the
general method of AS. Kiselyov et al., Organic Letfers 2004, 6, 4061-4063.
Once again, as in Scheme 1, the anion of ethyl methoxyacelate is emploved;
reaction with a compound of Formula XX provides fluoro-substituted
intermediate of Formula XIX, which is then transformed inte a3 compound of
Formula l{c). Where a chiorine or bromine atom s desired at the 4-position, a
different approach is employed, using the methodology of S-Y. Sit e al,
Bioorganic Medicinal Chem. Left. 1998, 6, 409-504. Treatment of a des-halo

congener of Formula | {L.e. the pyridone ring is unsubshiuted at the 4 position)
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with N-chlorosuccinimide or M-bromosuccinimide provides the corresponding
halogenated material {d), wherein R is chloro or bromo.

Introduction of substituents on the fused aryl or heteroaryl nng can be
effected after preparstion of compounds of formulg | {(and la, tb, Ic and id) as
described herein above and in the Examples described hergin below by using
a protecting group for the alpha-hydroxy carbonyl system, as shown in

Scheme 7.

\\5\\\\\\\\\\\\\\\\\\\\\\\\v

! XX |

Compounds of formula 1, wherein at isast one R is broming and the
remaining R radicals are H, {C-Coalkyl, trifluoromethyl, chioro or (Cy-
Coialkoxy, can be protected by reaction with  dibromomethane or
(dibromomethylibenzene, in the presence of g base, for instance potassium
carbonate or cesium fluoride, 10 provide a compound of formula XXI, wherein
R? is hydrogen or phenyl. The bromine substituent of XXI can then be
converted to a number of other funchional groups through methods known o
those skilled m the art. Replacement of broming by a cyano group can be
effected through palladium-catalyzed cyanation; see J. Ramnauth et al,
Svnleit 2003, 2237-2239 and references cited thersin.  The bromine
substituent can be replaced by methyl or ethyl through a Negishi-type
coupling with dimethylzine or diethyizine, according to the general procedure
of J.M. Herbert, Tefrahedron Letfers 2004, 45, 817-819. Introduction of an

aldehyde can be caried out by lithium-halogen exchange using an

organohithium reagent such as n-butyliithium or ferf-butyliithium, followed by
reaction with dimethylformamide. Compounds of the Formula XXI can then
be converted to the compound of Formula 1, wherein one R is ~CN, methyl,
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Ethyl and -CHO by deprotection using. for example, boron tribromide or an
acid such as hydrochioric acid,

Introduction of funclional groups onto the phenyl ring of compound of
Formula | can also be accomplished in the gbsence of a broming. Nitration of
the aryl or heteroary! nng in a compound of Formula XX11s camed out, for
instance through reaction with nitric gcid and suifuric acid. Conversion of the
nitro group to a halogen atom can be effected through reduction of the nitro
group to an amino group, followed by, for example, diazotization and
subseguent Sandmever reaction {0 provide a compound of Formuia XXI,
wherein one of said R is chlorine or bromine. Dazotization in the presence of
fluprohorate, followed by thermal decomposition (the Balz-Schiemann
reaction) yields a compound of Formula XXI wherein one of said R is fluorine.

As noted above, the compounds of the invention are useful for freating
disorders in & patient such as a mammal, preferably a human. Non-limiting
exampiles of disorders that may be treated with a compound of the invention
include cognitive-related disorders and disorders associated with neuropathic
pam.

in one embodiment, the invention relates to & method of treating a
cognitive-refated disorder comprising administering a therapeutically effective
amount of a compound of the invention o a patient in need thereof.

This mvention also relates o & methoed of Usating g disorder or
condition selectad from pgychasis, schizophwenia, condudt disardsr, disruptive
bahavior disorder, bpolar disordsr, ;:r:s};'cmtéc gpisndes of amxisly, anxiely

ssociatad with peychoss, pevehotic mood disorders such as sevars major
depressive disorder; mood disorders assooiated with psyohotio disorders sugh
as aoule mania of depression associated with bipolar disorder and mood
disordsrs associated with sohizophrania, behavioral manifesiations of mental
retardation, conduat disorder and autistic disordsr, movemsent disorgers such
a3 Towstte's syndrome, akinslicrigel syndrome,  movement  disorders
asscoited with Parkinson's disease, tardive dyskinesia and other drug

widucsnd and reumdegeneration  based  dyskinesias:  attention defiot
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hyparachvity disordsy; cogribive distrders such as dementias (including ags
related demeantia, snd ssnile damentig of the Alzheimers tyue) and memory
disorders in 8 mammal, nolding a human, somprising admnistering 1o &
mammal i nesd of such trestmient 8n amount of a compound of the
mvention, of a phammacautically socepiable sall thereof, ihal is effsctive in
fresting such condition or disorder,

in another embodiment, the invention relates to a method of treating 8
disorder or condition selected fram psychosis, schizophrenia, bipolar disorcer,
psychotic episodes of anxiety, anxiety associated with psychosis, psychotic
mood disorders such as severe major depressive disorder, mood disorders
associated with psychotic disorders such as acute mania or depression
associated with bipolar disorder and mood disorders associated with
schizophrenia, cognitive disorders such as dementias (including age related
dementia, and senile dementia of the Alzheimer's type), memory disorders
and any combination thereof,

in another embodiment, the compounds of the mvention are useful for
a treating childhood learming disorders such as Developmental articulation
disorder, Developmental expressive language disorder, Developmental
receptive langusge disorder, Developmental reading disorder {such as
dyslexia), Developmaental writing disorder, Developmental arithmetic disorder
and Attention disorders (such as ADHD).

in ancther embodiment, the compounds of the invention are useful for
treating benign forgetfuiness.

In another embodiment, the invention relates to a method of treating a
disorder associated with newropathic pain comprising administering a
therapeutically effective amount of a compound of the invention to a patient in
need thereof.

The term "treating”. as used hergin, uniess otherwise indicated, means
reversing, alleviating, inhibiting the progress of, or preventing the disorder or
condition o which such term applies, or one or more sympioms of such

disorder or condition. The term "frealment”, as used herein, unless otherwise
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ndicated, refers 10 the act of treating as "realing” 18 defined immediately
above. The term “treating” also includes adjuvant and neo-adjuvant treatment
of a subject.

As used herein, the phrase “neuropathic pain” refers to pain, typically
chronic in duration, wuhated or caused by a primary lesion or dysfunction in
the nervous system. Nerve damage can be caused by trauma and disease
and thus the term ‘neuropathic pain’ encompasses many disorders with
diverse ehologies. These include, but are not limied to, penpheral
neuropathy, diabetic neuwropathy, post herpetic neuralgia, trigeminal neuralgia.
back pain, cancer neuropathy, HIV neuropathy, phantomn limb pain, carpal
tunnel syndrome, central post-stroke pain and pain assaociated with chronic
alcoholism, hypothyroidism, uremia, mulliple sclerosis, spinal cord injury,
Parkinson's disegse, epilepsy and vitamin deficiency. Neuropathic pain is
pathological as it has no protective role. it is often present well after the
onginal cause has dissipated, commonly lasting for years, significantly
decreasing & patient's qually of life. The symptoms of neuropathic pain
nchude spontanecus pain, which can be continuous, and paroxysmal or
abnormal evoked pain, such as hyperalges@ (increased sensitivity to a
noxious stimulus), allodynia {sensitivity to a normally innocuous stimulus),
shooting burmning pain, and tngling and numbness. The diagnosis of
neuropathic pain generally requires a complete medical history that includes a
careful description of symptoms and a physical examination,

in Vitro Assays

The in wvilro activity of the compounds of the invention may be
determined by the following procedures.

DAAD:

DAAQ assays are known in the literature. One DAAD assay that can
be used to demonstrate the activity of the compounds of the invention is
based on the measurement of H:0,, one of the products of the action of
DAAQ on the amino acid substrate of interest, sering.  Amplex Red
{(Invitrogen Life Science # A-12222) is used in a8 coupled reaction along with
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horseradish peroxidase {(Sigma # P-8250) to produce a product, Resorufin,
which can be monitored via fluorescence.

Inhibitor compounds are diluted in 100% DMSO starting at 4 mM in half
log increments o create an 11-point dose response by the Pfizer Matenal
Management Group. Each dilution 1s spoited in duplicate, 0.5 microliters/well,
into black 384 well plates {Costar #3573). No inhibition control wells {(ZPE)
are spotted with 0.5 microliters of 100% DMSC and 100% inhibition control
wells (HPE) are spolied with 0.5 microliters of 4 mM 3-hydroxyouinolin-2{1H)-
one in 100% DMSO. Twenty mucroliters of assay buffer (100md Tris-HCL,
pH 8.5) containing 4 nM human DAAD enzyme expressed in sf9 insect celis
(produced and purified in-house}, 80 uM flavin adenine dinuclectide {Sigma
#FE6253, 0.8 units horseradish peroxidase {(Sigma #P8250), and 100 uM
Amplex Red (Molecular Probes #A12222) were added to gach well of the
plate using a Titertek MultiDrop-384 reagent addition device, Nexi, twenly
microliters of gssay buffer containing 200 ubt D-Berine {Sigma #84250) was
added using the MultiDrop. The plates are spun at 1,000 rpm to ensure aif
hquid 15 coalesced to the bottom of the well. Exposure of Amplex Red {o hight
must be kept © a minimum.  The reaction 8 then incubated n the dark at
ambient temperature for 30 ~ 60 munutes before reading the piates on a
Perkinkimer Enviston 2103 Muitiiabe! Reader using the foliowing settings: 10
flashes of the flash lamp, excitation filter 530 nm, emission filter 580 nm. The
mean of the plate MPE and ZPE control values are used o calculate %
inhibitionn values for each compound well in SIGHTS (an in-house data
analysis software package) and non-linear curve fitling s used to calculate an
HCE0 value for sach compound.

Applying the above assay o the compounds of the invention provides

the data reported in Table 1.

TABLE 1

Example |  DAAOIC50
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~3E.
Example DAAO IC50
2 §.50 nM
3 22800 nM
4 63.0 nM
5 160 nb
5 128 nb
7 784 i
8 31.8 nM
G 1380 nM
10 23.8 nM
11 581 nM
12 187 nM
13 3280 nM
14 3660 nM
15 4930 oM
16 1840 nM
17 10600 i
18 455 nM
19 10.9 nM
20 8.66 nM
21 5.06 nM
22 70.1 nM
23 11.5 nM
24 10.3 nM
""""""" 25 | slenm
26 892 6 nM
""""""""" 27| 5430nM
28 411 nM
29 105 n
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~38-
Example DAAOD IC50
30 4.58 nM
31 11.3 nM
32 1.8 nM
33 409 nM
34 222 nM
35 2 nhd
36 7 nM
37 36 nM

The compounds of this invention can be administerad via either the oral,
parenteral {(such as subcutaneous, infravenous, mtramuscular, infrasiernal and
nfuston techniques), rectal, intranasal or opical routes 1 mammals. in general,
these compounds are most desirably administered to humans in doses ranging
from about 1mg to sbout 2000 myg per day, although variations will necessarily
occur depending upon the weight and condition of the subject being treateg and
the particular route of administration chosen. However, a dosage level thatis in
the range of from about 0.1 mg to about 20 mg per kg of body weight per day is
most desirably employed. Nevertheless, vanations may still occur depending
upon the species of animal being treated and s individual response o said
medicament, as well as on the type of pharmaceutical formulation chosen and
the time period and interval at which such administration is carried out. In some
instances, dosage levels below the lower limit of the aforesaid range may be
mare than adequate, while in other cases still larger doses may be employed
without causing any harmful side effects provided that such higher dose levels
are first divided into several small doses for administration throughout the day.

The pharmaceutical composition may, for exampie, be in a form suitabie
for oral administration such as a tablet, capsule, pill, powder, sustained reiease
formulations, solution, or suspension; for parenteral injection such as a sterile

solution, suspension or emulsion; for topical administration such as an cintment
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or cream; or for rectal administration such as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single
adrinistration of precise dosages. The pharmaceutical composition will include
a conventional pharmagceutical carner or excipient and & compound aceording
{0 the invention as an aclive ingredient.  In addifion, # may include other
medicinal or pharmaceutical agents, cariers, adjuvants, elc.

in one embodiment, the pharmaceutical composition of the invention is
in a form suitable for oral administration.

Exemplary parenieral adminisiration forms  include  solutions  or
suspensions of active compounds i sterile agqueous solutions, for example,
acuenus propylene glycol or dextrose solutions. Such dosage forms can be
suitably buffered, if desired.

Suitable pharmaceutical carriers include inert diluents or fillers, waler
and vanous organic solvents.  The pharmaceutical compositions may, i
desired, contain additional ingredients such as flavorings, binders, excipignts
and the like. Thus for oral administration, {ablets containing various excipients,
such as citne acid may be employed together with vanous disintegrants such as
starch, alginic acid and cettain complex silicates and with binding agents such
as sucrose, gelatin and acacia. Additionally, lubricating agents such as
magnesium siearate, sodium lauryl sulfate and talc are often useful for tablsting
purposes.  Solid compositions of a similar type may also be employed in soft
and hard filled gelatin capsules. Preferred materials, therefore, include lactose
or milk sugar and high molecular weight polvethylene glycols. When agueaous
suspensions or elixirs are desired for oral admimnstration the active compound
therein may be combined with various sweetening or flavoring agents, coloring
matters or dyes and, if desired, emuisifying agents or suspending agents,
together with diluents such as water, ethanal, propylene glycol, glycerin, or
combinations thereof.

Methods of preparing various pharmaceutical compositions with a

specific amount of active compound are known, or will be apparent, o those
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skifled i this art. For examples, see Remmglon's Phanmaceubical Sciences,
Mack Publishing Company, Easter, Pa., 15th Edition (1975).
The compounds of the invention may be administered in combination

with ong or more additional medicinal or pharmaceutical agents (“the
agditional active agent”).  Such use of compounds of the invention in
combination with an additiongl active agent may be for simultaneous,
separate or sequential use.

In one embodiment, the compounds of this invention are administered
as adjunctive therapy with antipsychofics such as Ziprasidone (Geodon),
molindone, loxaping, rnspendons, clanzaping, quetiapne,  anpiprazole,
paliperidone,  zyrrexa, bifeprunox, vabicaserin, ispronicling, sertindole,
amisulpnide, prochlorperazine, fluphenazine, tifluoroperazine, thiondazine,
haloperidol, chloropromazine, flupentixol, pipotiazine, clozapine, and pimozide.

In another embodiment, the compounds of the present invention may
also be used in combination with CNS agents such as antidepressants {such as
sertraling), ant-Parkinsonian drugs (such as deprenyl, L-dopa, Requip,
Mirapex, MAOEB mnhibitors such as selegine and rasagiine, comP inhibitors
such as Tasmar, A2 inhibitors, dopamine reuplake inhibitors, NMDA
antagonisis, Nicotine agonists, Dopamine agonists and inhibitors of neuronal
nitric oxide synthase)}, anti-Alzheimers drugs such as donepezil, tacrine, a2d
inhibitors, COX-2 inhibitors, gaba pentenoics, propentofylline or metryionaie,
and antipyschotics such as PDE10 inhibitors, SHT2C agonists, alpha 7 nicotinic
receptor  agonists, CB1  antagonists and  compounds  having  achivity
antagonizing dopamine D2 receptors.

In ancother embogdiment, the compounds of the invention are
administered as adjunctive therapy with Alzheimer's therapeutics including
donepexzil, rivastigmine, galantamineg, memantine; dimebon,
immunoetherapautics {such as bapineuzumab, LY 2062430, gammagard,
ACC-001, R 1450, GSK 2337765 and CAD 106); secretass inhibitors (such as
LY 450139, tarenflurbil, M-O752 (Merck), 5-1853 (Wyeth)) and Rage inhibitors
{(such as PF-04499742 and PF-04434700).
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In one embodiment, the one or more addiional active agents, when
used, are administered prior to administration of the compounds of the
invention. In ancther embodiment, the one or more additional active agents,
when used, are administered sfter administration of the compounds of the
invention. In another embodiment, the ene or more additional active agents,
when used, gre administerad st about the same time as administration of the
compounds of the invention.

The additional gctive agent may be administered by anv route useful to
administer said additional aclive agent.

In ong embodiment, the one or more additional active agents are
present in the pharmaceutical composition of the invention.  Accordingly, in
another embodiment, the mvention relates to a method of treating a patient
with a pharmaceutical composition of the invention further comprising one or
more additional active agents.

The examples and preparations provided below further iliustrate and
exemplify the compounds of the present invention and methods of preparing
such compounds. It 18 to be understood that the scope of the present
rwvention 1s not limited in any way by the scope of the following examples and
preparations.

All patents, applications, publications, test methods, literature, and
other materials ciied hersin are hereby incorporated by reference in therr
entireties.

Examples

Experiments were generally carried out under inert atmosphere
(nitrogen or argon), paricuiarly in cases where oxygen- or moisture-sensitive
reagents or intermediates were employed.  Commercial solvents  and
reagents were generally used without further purification. Chemical shifts for
nuclear magnetic resonance (NMR} data are expressed in parts per million

{(ppm, &) referenced to residugl peaks from the deuterated solvents employed.
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Example 1
7-fluoro-3-hydroxyvauinolin-2{ 1 H-one

§ ﬁ\\°\;§*“"“ﬂ§“ﬁ~“‘“OH
.
‘3\\ - «~"3\ g Q\ ~
FTOTONT NG
1

The iitle compound was prepared by the procedure depicted in
Scheme 1 and described in detail below, using the general method of 5-Y. Sit
et al., Bioorganic Medicinal Chem. Lett. 1896, & 489

Step 1. &-Fluoro-tH-indole-2 3-dione  (6-fluoroisatin, 200 mg, 1.2
mboly, disthylamine {0.24 mi. 2.3 miol), and sthyl diazoacetaie (0.24 mL,

2.3 mbdol) were dissolved in ethanol {15 mbL) and stirred at room temperature
for 84 hours. Removal of solvent in vacug then provided the diazo
intermediate as an ot (LCMS m@e 278.0 [M-1]); this was treated with
hydrochioric acid (1IN, 75 mlL), and allowed {0 react for 40 hours at room
temperature.  Filtration of the reaction mixture yielded ethyl 7-fluoro-3-
hydroxy-2-oxo-1, 2-dihydroguinoline-4-carboxyvlate as an orange solid (144
mg, 0.57 mMol). LCMS mvz 252.1 (M+1). 'H NMR (400 MHz, CD:0D) & 1.42
(t, J=7.0 Hz, 3H), 4.48 (g, J =7.0 Hz, 2H}, 7.02 {m, 2H), 7.67 {dd, J =086, 8.9
Hz, 1H}.

Step 2. Methano!l (7.5 mb), water (7.5 mb) and the compound from
step 1 {100 mg, 0.4 mMol} were combined in a 30 mbL microwave tube and
treated with lithium hydroxice (86 mg, 3.6 mMol). The reaction was subjected
to microwave conditions (Bictage Advancer, 150°C, high power) for 2 hours,
with 30 seconds of prestirring. A white solid was removed via filtration, and
the filtrate was acidified to pH 0 with TN hydrochloric acid. Filtration of the
resuiting precipitate provided the tile compound as a beige solid (70 mg, 0.3
mMal). MS (APCI nv/z 180.0 (M+1). 'H NMR (400 #Hz, CD:0D) & 6.98 (m,
2H), 713 {(br s, 1H), 7.51 {dd, J=6.0, 8.5 Hz 1H).
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Example 2
S-chioro-8-fiuore-3-hydroxvauinolin-2{ 1H»-one

OH Fo A o OH

¥ &
- i 5
SN S

e e e

. N e N
) N "3 i ~t 3
St N ] N e - N H
Ny { i
¢

Step 1. Ethyl 5-chioro-6-flucro-3-hydroxy-2-gxo-1,2-dihydroguinoline-

5 4-carboxylate was prepared according to the general procedure for the

synthesis of infermediate in Step 1 of Example 1, except that 4-chioro-5-

fluoro-1H-indole-2 3-dione was used in place of 6-fluorg-1H-indole-2,3-dione,

and that the agueous hitrate after the hydrochione acid treatment was

gxtracted with dichloromethane (2 x 15 ml) and the combined organic layers

10 concentrated in vacus to provide additional aliguots of intermediate (lotal: 220
mg, 0.77 mMol, 77%). LCMS myz 2841 (-1}

Step 2. The title compound was prepared gecording to the general
procedure for the synthesis of Example 1, except the microwave reaction was
carried out for 5 hours, to provide the title compound as a beige solid {9 mg,

15 Q.042 mMol, 9%). LCMS mvz 2121 (M-1}. ‘H NMR (400 MHz, DMSO-de)
8718 (s, 1H), 7.24 {cd, J=4 8, 9.1 Hz, 1H), 7.35 {dd, J=9.1, 9.1 Hz, 1H),

E

10.27 (brs, 1H), 12.27 {br s, 1H).

Example 3
J-ethyl-3-hydroxyauinoline2{1Hi-one

20

Step 1. Preparation  of  ethyl  7-ethyl-3-hydroxy-2-ox0-1,2-
dihydroguinoline-d-carboxylate.

G-Ethyl-1H-indole-2,3-dione {200 mg, 1.1 mMol), diethylamine (0.24

25  mi, 2.3 mMol}, and ethyl diazoacstate (0.24 mi, 2.3 mMol) were dissoived in

etharol {15 mbl) and stirred at room temperature for €4 hows. Removal of
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solvent in vacuo provided the diazo intermediate as an of (LCMS myéz 288.2
[M-11) this was treated with hydrochionic acid (1IN, 75 mL), and allowed to
react for 16 hours &t room temperature. The reaction mixture was extracted
twice with dichloromethane, and solvent was removed i vacuo to provide
0.27 g corude product.  Purification was carried out via silica gel
chromatography {(Gradient: 50% sathyl scetate/heptane o 100% ethyl acetate)
to provide ethyl 7-sthyl-3-hydroxy-2-oxo-1,2-dihydroguinoline-4-carboxyiate
(130 myg, <0.5 mboh), still confaminated with some of the indole-2, 3-dione
starting material, LOMS mvz 2602 (M-1).

Step 2. Methanol (7.5 mL), water (7.5 ml) and the product from step 1
(130 mg, <0.5 mMol} were combined, treated with lithium hydroxide (100 mq,
4.7 miMob) and heated to reflux for 18 hours. The reaction was filtered, and
the filtrate was acidified with 1N hydrochioric acid, then extracted twice with
ethyl  acetate, and twice with dichioromethane. The combingd
dichloromethane leyers wers concentrated in vacuo. The residue was purified
by silica gel chromatography (Gradient, 8% ethyl acelate/hepiane o 0% (o
100% ethyl acetate), followed by two seguential preparative siica gel thin
tayer chromatographic separations (kluant:  50% ethyl acetate/hexanes),
providing the title compound as & brown solid (1.9 mg, 0.01 mMoi). LCMS
méz 1882 (M-11. 'H NMR (400 MHz, CDCl) $1.28 {t, 3H. presumed -

obscured by solvent), 2.74 (g, J=7.5 Hz, 2H}, 6.87 {s, 1H}, 7.11 {m, 2H)}, 7.20
{s. TH), 7.43 (d, J=8.1 Hz, tH), 11.15 {br s, 1H).

Example 4
4-fluore-3-hydroxyguinalin-2(1H-one
B F
S “NH, SN N \b{f} Nov 5 N“‘A%ﬁ}
H H

otep 1. Preparation of 4-fluore-3-methoxyquinclin-2(1 Hrone.
The general method of AS. Kiselyov et al., Organic Letters, 2004, 8,

4061 was employed to prepare the title compound. Ethyl methoxyacetate
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(0.5% ml., 50 mMol) was added to a freshly prepared solution of lithium
dilsopropylamide {13 mMol} in tetrshydrofuran (5 mbL) at -78°C. Afler 30
minutes, 2-{triffluoromethyllanitine (C.15 mi, 1.2 mdlol) was added and the
reaction mixture was allowed to warm to room temperature and stir for 16
hours.  Voiaiiles were removed 7 vacuo, and the remaining matenal was
treated with saturated agueous ammonium chioride solution. The resulting
mixiure was extracted twice with ethyl acetate, and the combined organic
layers were washed with salurated agueous sodium chioride solution, and
dried over sodium sulfate. Concentration i vacuo provided a residue that
was purified by silica gel chromatography (Gradient: 100% heptane to 100%
ethyl acetate). The resulting orange oil was triturated with diethyl ether to
nrovide the title intermediate as a white solid (20 mg, .10 mMol). LCMS mvz
1941 (M+1). TH NMR (400 MHz, CDClz) 8 4.14 (d, J=1.7 Hz, 3H}, 7.30 (m,
1H), 7.35 (br o, J=83 Hz, 1H}), 7.51 {m, 1H}, 7.77 {dd, J=1.2, 7.9 Hz, 1H),
10.88 {(br s, 1H).

Step 2. The product from Step 1 (18 myg, £.093 mMol} was mixed with
dichloromethane {0.5 mbL) and the mixiure was cooled to -78°C. Boron
tribromide (1M in dichioromethane, 028 mb, £.28 mMol} was added, and the
reaction was allowed to stir far 1 hour at the same temperature. Methanol (3
mi.} was then added to the cold reaction mixture, volatiles were removed in
vacyo, and the residue was re-evaporated with dichloromethane. Addition of
ether was followed by filtration o give the title compound as a vellow-white
solid (5 mg, 0.028 mMol} LOMS m/z 1801 {M+1). 'H NMR (400 MHz,
CD;0D) 5 7.30 {(m, 1H), 7.34 (br d, J=8.3 Hz, tH), 745 {m, 1H), 7.71 {m, 1H}.

Example 5

4 8-difluora-3-hydroxyauinolin-2(1H-one
F
o . 3 >
‘r\\,,},{.«“\"F 4\\\‘\\\\"?‘,«%:,\\:% {:} ~ - '}\}\ e ‘%{* ,-*i.llw*
E ”‘E\, T § §\. §'\ * i'§\ ~ ‘L\
s ‘.J::.A‘ 2N ., o ~ RN % .. N
O NH; N 'y ~Y ti 0
3 i 3
5 Fon F

Step 1. Preparation of 4 8-diflucro-3-methoxyquinolin-2(1H-one.
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4 8-Difluore-3-methoxyquinolin-2{1H-one was prepared according to
the general procedure for the synthesis of the intermediate in Step 1 of
Example 4, except that 2-fluoro-6-{trifluoromethyljaniline was used in place of
2-{trifluoromethyhaniline. 4 8-Diffuora-3-methoxygquinoiin-2(1Hone  was
obtained as an offwhite, fluffy solid (3 mg, 0.043 mMol, 8% LCME m/z
2121 (M+1). 'H NMR (400 MHz, CD:OD) 3 4.04 (d, J=1.7 Hz, 3H), 7.30
(ddd, J=8.1, 8.1, 5.G, 1H), 7.37 (ddd, /=109, 83, 1.2 Hz, 1H}, 7.59 (bd, J=7.9
Hz, 1H}.

Step 2. The title compound was prepared according to the general
procedure for the synthesis of product in Example 4, except that 4, 8-difluoro-
3-methaxyquinolin-2{1H)-one was used as the reactant to provide the title
compound as & white/pinkish solid (3.5 mg, 0.018 mdlol, 38%). LCMS m/iz
198.0 (M+1). "H NMR (400 MHz, CD;QD) & 7.25 {m, 2H), 7.51 (m, 1H).

Example 8
S-hydroxy-1. 5-naphthyridin-2{15one hydrobromide

.
N N 0. N . OH
~ H T TN TN o e N
U\ /l [E\ N \Ja\\ - H j\ L +HBr
T TNH, NN ~F ﬁf"*‘@

Step 1. Preparation of 3-methoxy-1,5-naphthyridin-2(1H}-one.

Ethyl methoxyacetate (0.71 mbL, 8.0 mMol) was added to a -78°C
solution of lithium his{trimethyisiyDamide (1.0 M solution in teirahydrofuran,
6.0 mb, 6.0 mMal) in tetrahydrofuran (6 mL). After 20 minutes, a solution of 3-
aminopyridine-Z2-carbaldehyde (244 myg, 2.00 mblob) in tetrahydrofuran (3 mb)
was added drop-wise from a syringe. The resulting light orange solution was
allowed to come slowly 1o room temperature as the dry ice/acetone bath
warmed up. Afler 18 hours, the reachion was quenched with 6N hydrochioric
acid (1.1 mL, 6.6 mMol}, providing a precipitate; this mixture was heated to
refiux for 2 hours. The reaction was then concentrated i vacuo, and the

residug was dissolved in methanol. Product was precipitaied out over time as
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a light gray schd (18 mg). The mother hguor from this filtration was loaded
onto ary silica gel and solvent was removed under reduced pressure.
Additional product was then obtained through dry column  vacuum
chromatography [DCVC: See D.S. Pedersen and C. Rosenbohm, Synthesis
2001, 76, 2431] of this matenal {(Eluant: 100% dichioromethane to 102
dichioromethane:methanoly. The product obtained from the DCVC was
triturated with methanol to vield product as an off-white solid (78 mg). A final
DCVC of mixed fractions and the second mother liquor provided more product
as a white solid (97 mg; {olal recovery: 193 mg, 1.1 mMol). LOME m/z 1751
(M-1). TH NMR {400 MHz, CD50D) §3.88 (s, 3H), 7.26 (s, 1H), 7.41 (dd,
=46, 8.3 Hz, 1H), 7.7C {brd, J=83 Hz, 1H)}, 845 {dd, J=1.2 4.6 Hz, 1H).

Step 2. In a microwsve vial eguipped with a stir bar, finely ground
praduct from Step 1 (10 mg, 0.08 mMol) was mixed with anhydrous
dichloromethane {1 mi} and cooled iy a dry ice/acetone bath. After addition
of boron fribromide (1.0 M solution in dichloromethane, 0.38 mi, 0.38 mMaol),
the reaclion was ieft in the cold bath for S minutes, then stirred at room
temperature for 20 minutes, and finally heated in a2 microwave reactor for 10
minutes at 100°C.  The tightly capped reaction was then subjected to
conventional heating at 80°C for 65 hours. After being quenched with
methanot (3 mL), approximately half of the reaction mixture was concentrated
in vacuo, and the resicue was inturated with dichloromethane {o provide the
title compound as a gray solid (5.4 mg, 0.022 mMol). LOMS m/2z 161.0 (M-1).
"H NMR (400 8Hz, CD;0D) 8 7.23 (s, 1H), 7.79 (dd, J=5.7, 8.4 Hz, 1H). 8.20
(¢, J=8.0 Hz, 1H), 8.53 (dd, J=1.2, 5.7 Hz, 1H).

Example 7

0
§ ’\\\_:\ P Q\ H :,I"""‘TQ} y JTQ\\?/“'O“\. ,‘f"t\ X "ﬁ,"’};}:‘\‘. (OH
Nt N, ONL e A sHBr
A N H2 =T N G ~
H H

Step 1. Preparation of 3-methoxy-1,7-naphthyridin-2(1H}-one.
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3-Methoxy-1,7-naphthyrdin-2(1Hr-one was prepared according to the
general procedure for the synthasis of the intermediate from Step 1 of
Example 6, except that 3-aminoisonicotinaldehyde was used in place of 3~
aminopyridine-2-carbaldehyde.  Product was obtained as white and light
5 yellow solids (88 mg, U.50 mMol, 25%). LOMS mvz 1751 (M-1). '8 NMR
(400 MHz, CD;OD} 43.97 {s, 3H), 7.25 (s, 1H), 7.60 (d, J=54 Hz 1H), 8.27

(d, J=54 Hz, 1H}, 8.54 {5, 1H).
Step 2. The product from Step 1 {(10.9 mg, 0.062 mMoal) was mixed
with anhydrous dichloromethane {2 mbL} and cooled in a dry ice/acetone bath.
10 After addition of boron tribromide (1.0 M solution in dichloromethane, 0.32 mL,
(.32 mMaol), the reaction was left in the cold bath for 30 minutes, then allowed
to warm o room tempersture and stir for 18 hours. The reaction was cooled
to -78°C again, and additional boron tribromide (1 mbL. 1 mbMol) was added.
The mixture was allowed to reach ambiert temperature, and stirred for 7

-
o

days, after which i was cooled in an ice bath and guenched with methanol (4
mi). The mixiure was warmed o room temperature, solvents were removed
under reduced pressure, and the rasidue was triturated with dichloremethane,
and then with 20:1 dichloromethane:methanol, to provide the title compound
as a light gray solid (8 mg, 0.033 mMal). LOMS vz 181.1 (M-1). 'H NMR
20 (400 MHz, CD;0D) & 7.28 (s, 1H), 8.02 {d, J=6.2 Hz, 1H), 8.36 (d, J=6.2 Hz,
1H), 8.61 (s, 1H).

Example 8
3-hydroxy-1.6-naphthyridin-2{1H-one hydrobromuide
Q
R ad ) NJ“'QQ’**?""')\Q\‘ JReNy NN OH
P R — i D S P N G
TN, i g 0 “ \g 20y
25 Step 1. Preparation of 3-methoxy-1,6-naphthyridin-2{1H}-one.

Ethyl methoxyacetate (0.71 mb, 6.0 mMol} was added to a -78°C
solution of lithium his{tnmethyisilybamide (1.0 M solution in tetrahydrofuran,
8.0 mi, 6.0 mMol} in tetrahydrofuran (8 mL). After 20 minutes, a soiution of 4-

aminonicotinaldehyde (244 mg, 2.00 mMol) in ietrshydrofuran {4 mbL) was
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added drop-wise from a synnge. The resulting light orange solution was
allowed to come siowly to room temperature as the dry icg/acetone bath
warmed up. After 18 hours, the reaction was quenched with 6N hydrochloric
acid (1.1 mL, €.6 mhMol), providing a precipitate; this mixture was heated to
reflux for 2 hours. The reaction was then concentraied in vacuo, and the
residue was triflurated with dichloromethane, then methanol. A soiid was
removed via filtration, and the filtrate was concentrated in vacuo. The residue
was triturated with ether to provide & {an solid; approximately one-third of this
solid was subjected to DCVC over silica gel {(Eluant,  100% dichioromethane
to 100:10:1 dichicromethanemethanolinethylaming), yielding 3-methoxy-1,6-
naphthyridin-2{1H-one as a white solid contaminated with triethylamine. A
second DCVC was camied out on this material (Eluant:  100%
dichloromethane to 10:1 dichioromethane:methanol} 1o provide additional
infermediate as a white solid (85 mg, 0.37 mMoll. APCI mvz 175.1 (M-1). 'H
NMR {400 MHz, CD,0D) 8 3.98 {s, 3H), 7.37 (s, 1H), 7.39 {m, apparent br d,
J=6.0 Hz, 1H), 8.40 (d, S=6.0 Mz, 1H}, 8.86 (s, 1H).

Step 2. 3-Methoxy-1,6-naphthyridin-2{1H)-one from Step 1 (25 mg,
0.14 mMoly was mixed with anhydrous dichloromethane {2 mb) and cooled in
a dry icefacetone bath. After addition of boron tribromide {1.0 M solution in
dichloromethane, 0.57 mbL, 0.57 mMol), the reaction was left in the cold bath
for 30 minutes, then allowed to warm o room temperature and stir for 18
hours.  Additional dichloromethane (2 ml) was added, the reaction was
cooled in & dry icefacetone bath, and then treated with additional boron
tribromide (0.57 mb, 0.57 mMob). The reaction mixiure was allowed to come
to ambient temperature and was stirrec for 4 days, after which it was cooled
to -78°C and quenched with methano! (5 mL). The mixiure was warmed to
room temperature, solvents were removed under reduced pressure, and the
residue was friturated with dichloromethane, then with ethyl acetate, and
finally with hot methanol to provide the tile compound as an off-white soiid
{13.2 mg, 0.054 mMob). APCH m/z 1611 (M-1). 'H NMR {400 MHz, CD»0D)
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& 7.27 (s, 1H), 7.62 (d, J=6.6 Hz, 1H), 8.46 (m. apparent br d, J=8.6Hz, 1H),
8.98 (5, 1H).
Example 9
S-hydroxy-1-methyi-1.7-dihydro-6H-pyrazolol3 4-blpyridin-6-one

0
N . ,«f”ﬁ:.\\ _,_-O\,\_‘ {;\\?‘”ﬁkl\(’j@ﬁ
N0 N™ N0
H ] B
Step 1. Preparation  of  S-methoxy-1-methyl-1,7-dihydro-6H-

pyrazolof3 4-blpyridin-6-one.

Ethyl methoxyacetate {(0.35 mi, 2.0 mMol) was added to a -78°C
solution of lithium bis{tnmethylsilyliamide (1.0 M solutiory in tetrahydrofuran,
3.0 mk, 3.0 mMal} in tetrahycrofuran {3 mL). Affer 20 minutes, a solution of 5-
amino-1-methyl-1H-pyrazole-4-carbaldehyde (125 mg, 1.00 mMol} in
tetrahydrofuran (3 ml, necessary to warm this to achieve a solution) was
added drop-wise from a syringe. The resuiting yellow solution was allowed to
come slowly to room temperature as the dry ice/acetone bath warmed up.
After 18 hours, the reaction was quenched with 6N hydrochioric acid (1 mL, 6
miviol), and the mixture was allowed to stir for 18 hours. The solids were
collected by filtration and washed with ethyl acetate to provide S-methoxy-1-
methyl1,7-dihydro-6H4-pyrazolo[3 4-blpyridin-6-one as an off-white soiid (110
mg. 0.681 mMol. APCEm/z 178.1 (M-1). 'H NMR {400 MHz, CD:;0D) §3.85
(s, 3H), 3.93 (s, 3H), 7.26 (s, 1H), 7.84 (s, 1H).

Step 2. 5-Methoxy-1-methyl-1,7-dihydro-6H-pyrazolo]3.4-blpyridin-6-
ong from Step 1 {32 mg. 018 mMol) was mixed with anhydrous
dichloromethane (2 mi} and cooled in a dry ice/acetone bath. After addition
of boron tribromide {1.0 M solution in dichloromethane, 0.72 mi, D.72 miMaol),
the reaction was left in the cold bath for 15 minutes, then allowed o warm to
room temperature and stir for 18 hours. It was then cooled to -78°C and
quenched with methanol (5 mL)  The mixture was warmed to room

temperature, solvents were remaved under reduced pressuwre, and the residue
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was frifurated with dichloromethane, then with ethyl acetate {0 provide the title
sompound as a tan solid (20 mg, 0.12 mMol). LCMS mvz 1841 (M-1). 'H
NMR (400 MHz, CD,CD) & 3.94 (s, 3H), 7.11 (5, 1H), 7.80 (s, 1H).

Example 10
5 B-hyvdroxythieno[3 2-blpvridin-SdHr-oneg

SIS b

N S
S oy o N

{f"‘{ 1
N g \\{\‘\\“@

H

&
-~

Step 1. Preparation of 3-aminothiophenea-2-carbaldehyde.
A, Preparation of (3~amino-Z-thienylimethanol.
A solution of methyl 3-aminothiophene-2-carboxylate (4.0 g, 25 mblol)
10 in tetrahydrofuran (10 mlb) was added drop-wise to a 0°C solution of lithium
alurmtinum hydride in tetrahydrofuran (10, 51 mbL, 51 mMol). After completion
of the sddilion, the reaction was aliowed 1o warm o room temperature, and
then stirred for 1 hour. The reachion was carefully quenched with saturated
agqueous sodium sulfate solution {40 ml), the resulting solid was removed by
15 filtration and the fillrate was concentrated under reduced pressure o provide
roughly &0 mL of an agueous mixture. This was exiractea with ethyl acetate
{3 x 150 mL), and the combined organic layers were concentrated in vacuo o
provide {3-amino-2-thienyhmethanol s a yellow solid {237 g, 18.3 mMob
which was carried on to the next step without purification. LOMS m/z 1300
20 (M+1)
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B. A solution of (3-amino-Z-thienybimethanol {2.37 ¢, 183 mMol}
dichloromethane (20 mi) was tregted with activated manganese dioxide (8.0
g. 92 mMol) and stirred vigorously at room temperature for 18 hows. The
mixture was then filtered through celite to provide an orange solution, which
was concentrated i vacuo 1o yield J-aminothiophene-2-carbaldehyde as a
brown ol {1.58 g, 12.4 mial) that was taken on o the next step without
purification. LCMS m/z 128.0 (M+1).

Step 2. Preparation of 6-methoxythienol3,2-bipyridin-5(4H)-one.

Ethyl methoxyacetate (2.7 mb, 23 mMol} was added to a -78°C solution
of ithium bis{trimethylsilyllamide (1.0 M solubion in tetrahydrofuran, 23.0 mi,
23.0 mMob. After 3Q minutes, a solution of 3-aminothiophene-2-carbaldehyde
(480 myg, 3.8 miol) in tetrahydrofuran {10 mb) was added, and the resulting
dark brown mixture was allowed to come siowly to room temperature. A
portion of the reaction mixiure was purified by silica gel chromatography
{Eluant: ethyl acetste, then 10% methanol v ethyl acetate, then 15%
methanol in ethyl acetgie). The material obtained from this column was
tturated with 10% methanol in DCM and then filtered {0 provide 6-
methoxythienn{3, 2-blpyridin-S{4H-one as a brown solid (12 mg, 0.066 mMot).
LCMS mvz 1801 (M-13. "H NMR {400 MHz, CDCly with 2 drops CD;0D) §
3.88 {5, 3H), 7.03 (d, J=5.4 Hz, 1H), 7.14 {s, 1H), 7.33 {d, J=5.4 Hz, 1H).

Step 3. Preparation of 6-hydroxythieno[3,2-b]pyridin-S5{4H)-one.

The product from the previous step (10.52 myg, 0.058 miol) was mixed
with anhydrous dichloromethane (1.5 mbL) and cooled in a dry ice/acetone
bath. After addition of boron tribromide (1.0 M solution in dichloromethane,
0174 mb, G174 mblol), the reaction was allowed to warm to room
temperature and stirred for 3 howrs. It was then carefully quenched with
metharol (1 mlL), and the reaction volume was brought to 10 mbL with
dichloromethane. This organic layer was washed with water (10 ml), dried
over sodium sulfate, filered and concentrated in vacuo to provide a light
brown solid, which was resuspended in dichloromethane. Filtration of this

mixture provided the title compound as a beige solid (2.3 mg, 0.614 miol),
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LCMS iz 166.0 (M-1). "H NMR (400 MHz, CDs0D) & 7.00 {dd. J=0.6, 5.4
Hz, 1H3, 7.33 (4, J=0.6 Hz, 1H), 7.47 (¢, J=5.4 Hz, 1H).

Example 11
8-fluore-3-hydroxyauinalin-2(1H-one

Oi‘; e e
SN ‘)i%ih:}s-“o H "Q}iwﬁr ’i\_v\\:_ - O H
“““““““““““ - “\\ I (;i\\ < w“i\.“\\ » % «‘:,-"\\ e
\g-" N {:} \;T',.«' N N {:}
FoH g M
Sep b Freparation  of  ethyl  8-fluoro-3-hydroxy-2-ox0-1,2-

dihydroquinoline-4-carboxylate.

Ethyl 8-fluoro-3-hydroxy-2-ox0-1,2-dihydroguinoline~4-carboxyiate was
prepared according to the general procedure for the synthesis of the
intermediate of Step 1 of Example 1, except that 7-fluoro-1H-ndole-2,3-dione
was used in place of B-fluoro-1H-indole-2 3-dione. Ethyi S-fluore-3-hydroxy-2-
oxo-1,2-dihydroguinoline-4-carboxylate was obtained as an orange solid {1.03
g, 4.1 mMol, B8%). LCMS mrz 250.1 (M-1). 'H NMR (400 MHz, CD;0D) §
142 {4 J=T 1 Hz, 3H), 448 (y, J=7.1 Hz, 2H), 7.19 {m, 2H}, 7.41 (m, 1H)

Step 2. Methanol {1 mbL), water {1 mbL) and compound ethyl 8-fluoro-3-
hydroxy-2-oxo-1, 2-dilydroguinohne-4-carboxylate (100 mg, 040 mMol} were
combined in a microwave vial and reated with lithium hydroxide (20 mg, 0.84
midol). The reaction was subjected to microwave conditions {150°C) for 15
minutes, then cautiously acidified with TN hydrochionc acid (G.84 mL, 0.84
mbddol), and fitered. The collected solid was rinsed with pH 7 buffer, then
methano!, to provide the title compound as a tan sohd (40 myg, 0.22 midol).
LOMS myz 178.0 (3-1). TH NMR (400 MHz, DMSQ-dg) 8 7.10 (ddd, J=8, 8, 5.2
Hz, 1H), 713 {d. J/=1.6 Hz, 1H), 7.18 {ddd, J=10.3, 8.1, 1.4 Hz, 1H), 7.32 (br
d, J=7.8 Hz, 1H), €.74 (br s, 1H), 12.06 {br s, 1H).
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Example 12
3-hydroxy-7-methylquinolin-2{1H)-one

3-Mydroxy-7-methylquinolin-2{1H-one was prepared according to the
general procedure for the synthesis of the intermediate of Step 1 of Example
11, except that ethyl 3-hydroxy-7-methyl-2-oxo-1.2-dihydroguinoline-4-
carboxylate [see M.J. Fray et al, Medicinal Chem. Research 1886, 6, 581]
was used i place of ethyl 8-fluoro-3-hydroxy-2-oxo-1,2-dihydroquinaline-4-
carboxylate. The title compound wes obtained as a tan solid 49 mg, 0.28
mMal, 88%). LCMS m/z 174.1 (M-1). 'H NMR {400 MHz, DMSQO-ds) & 2.32
(8, 3H), 6.94 (d. J=8.0 Hz, 1H), 6.98 (s, 1H}, 7.04 (s, 1H), 7.34 (d. /=8.0 Hz,
TH}.
Example 13
Br

o

4-hromo-7-chlore-3-hydroxyauinolin-2{(1Hrone

The title compound can be prepared according to the procedure of S-Y.
Sit et al., Bicorganic Medicinal Chem. Lett. 1898, 6, 489, Specifically, 4-
bromo-7-chloro-3-hydroxyauinohn-2(1H}-one was obtained as a white solid,
LCMS miz 274.2 (M-1, largest fon of halogen pattern). 'H NMR (400 MHz.
DMSC-de) & 7.31 {dd. J=8.7, 2.1 Hz, 1H), 7.34 {d, J=2.2 Hz, tH), 7.72 {d,
J=8 8 Hz, 1H), 10.84 (brs, TH), 12.4 (brs, 1H).
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Example 14
6.7-dichioro-3-hvdroxyquinolin-2{1)-one
Og O
. L\\\\‘__.\DH .

CI ™ NTTO
H
kS

8,7-Dichloro-
the general procedure for the synthesis of Example 12, except that ethyl 6,7-

dichloro-3-hydroxy-2-0xo-1,2-dihydroquincline-4-carboxylate isee M.J. Fray et

hydroxyguinolin-2{1H}-one was prepared according {o

al., Medicinal Chem. Research 1998, 6, 581] was used as the starting
materal. The title compound was obtained as a {an solid, Yield: 36 mg, 0.186
mmol, 94%. LOMS my/z 230.0 (M+1). "H NMR {400 MHz, CDs0D) 8 7.07 (s,
1H), 7.42 (s, TH), 7.67 (s, 1H).
Example 15
7.8-dichloro-3-hydroxyouinglin-2{1H)-one

OQ\, W.-O\ 7
\.;‘? e
{ SN e QOH
N OH - §[ \\\l \\j’
3 1 N
i § . ‘\, § e N
e o M N
N O ~ ] £ O
H Ci

7.8-dichloro-3-hydroxyquinolin-2(1H)-one was prepared according to
the general procedure for the synthesis of Example 12, except that ethyl 7 8-
dichloro-3-hydroxy-2-0x0-1, 2-dihydroguinoline-d-carboxylate [see M.J. Fray et
al., Medicinal Chem. Research 1996, 6, 581] was used as the starting
material. The title compound was obigined as an off-white solid. Yield: 34
mg. 0.15 mmaol, 87%. LCMS mv/z 230.0 (M+1). "H NMR (400 MHz, CD:0D} 8
7.02 (s, 1H), 7.29 (d, J=8.4 Hz, 1H}, 7.39 {d, J=8.8 Hz, 1H).
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Example 18
7-chioro-3-hydroxy-8-methviguinolin-2{ 14 -one
OQ»/O\\_«""
N L\\ oH - \\Q‘«\\\*\«\ OH
T \:\ SN2 -
¢l YN O
H

Step 1. Ethyl 7-chioro-3-hydroxy-8-methyl-2-oxo-1,2-dihydroguinaline-
5  4-carboxylate.

Ethyi 7-chioro-3-hydroxy-8-methyl-Z-oxo-1,2-dihydroguinoline-4-
carboxylate can be prepared according to the procedure of M J. Fray et al.,
Medicinal Chem. Ressarch 1996, 6, 581 and was obtained as a beige solid.
LCMS mvz * (M-11. 'H NMR (400 MHz, CD:0D) § 1.42 {t, J=7.1 Mz, 3H), 2.54

10 (s, 3H), 448 (g, S=7.1 Mz, 2H), 7.26 (d, =8.8 Hz, 1H}, 7.39 {(br d, J=8.7 Hz,
1H}.

Step 2. The title compound was prepared according to the general
procedure for the synthesis of Example 12, except that ethyl 7-chloro-3-
hydroxy-8-methyh-2-oxo-1 2-dihyvdroguinoline-4-carboxylate was used as the

15 starting material. The title compound was obfained as an off-white solid.
Yield: 36 mg, 0.17 mmol, 84%. LCMS mdz 2101 (M+1), 'H NMR (400 MHz,
CDODY§ 249 {s, 3H), 6.76 {s, 1H), 7.09 (d, J=8.4 Hz, 1H), 7.16 {d, J=8.6 Hz,

1H).
20 3-hydroxy-4-methyl-1,8-naphthyridin-2(1H)-one
g ; | |
oy PN R R O e AIH S S, OH
NN NEUNTEO NN NN
Hap 1. Preparation of 3I-methoxy-4-methyl-1.8-naphthyridin-2{1H}-
one.

J-methoxy-4-methyi-1 8-naphthyridin-2{1H)}-one was prepared
25 according to the general procedure for the synthesis of the intermediate of
Step 1 of Example 7, except that 1-(Z-ammopyridin-3-ylethanone [see T.J
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Murray et al, Tefrahedron 1895, 51, 635] was used n place of 3-
aminopyridine-2-carbaldehyde.  After the addition of hydrochloric acid, the
beige precipitate was filtered, then resuspended in TN hydrochioric acid and
hested at reflux for about 66 hours. The cooled reaction mixture was
extracted with ethyi acetgte (3 x 50 mL), and the combined organic iayers
weare washed with saturated aqueous sodium chioride solution and dried over
sodium sulfate. Filtration and removal of solvent in vacuo provided a roughly
1:1 mixture of compound 3-methoxy-4-methyl-1,8-naphthyridin-2{1H)-one and
desired final product, 3-hydroxy-d-methyi-1,8-naphthyndin-2{1H)-one, as 3
beige solid. Yield: 50 mg. about 0.136 mmol sach compound, 28%. LCMS
mdz 1911 (M+1 for 3-methoxy-4-methyl-1 8-naphthyridin-2(1H)-one} and
175.2 (M-1 for 3-hydroxy-4-methyl-1,8-naphthyridin-2(1H)-one). 'H NMR (400
MHz, CD=0D) & 2.39 (s, 3H), 246 (s, 3H), 3.90 (s, 3H), 7.28 (dd, J=8.0. 4.9
Hz, 1H}, 7.31 (dd, J=7.9, 4.8 Hz, 1H), 8.08 (dd, /=80, 1.5 Hz, 1H), 8.17 {dd,
J=8.1, 1.7 Hz, 1H), 8.37 (dd, J=4.7, 1.5 Mz, 1H), 847 (dd, J=4.6, 1.7 Hz, 1H).

Step 2. Preparation of compound 3-hydroxy-4-methyl-1,8-
naphthyridin-2(1H)-one.

The title compound was prepared according to the general procedure
for the synthesis of Example 5, except that the mixture of products obtained in
the previous step was used as the starting material.  Additionally, the crude
product was triturated with a 20:1 mixture of dichloromethane and methanol,
to provide the title compound as & beige solid. Yield: 8 myg, 0.045 mmal,
35%. LCMS m/z 175.1 (M-1). 'H NMR (400 MHz, CDOD) § 248 (s, 3H),
704 (dd, J=8.1 56 Hz 1H), 847 (dd, J=58, 14 Hz, 1H), 863 {dd, J=8.0 15
Hz. 1 H).
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Example 18
G-hydroxyfurol3 2-blpyridin-5{(4Hi-one

Q\\_\-? f{:) ~. \:f‘" E)

By ‘\Jlr“ - ‘\%H AN o N (:L\
g \ Hio 0O ant -
N 3 i

¢ O NH- N

Step 1. Preparation of fert-butyl (2-formyl-3-furylicarbamate.

fert-Butyl carbamate (1.51 g, 12.9 mmeol), cesium carbonaie (4.89 g,
15.0 mmaol), tris{dibenzylideneacetonejdipatiadium{C}-chloroform adduct {984
mg, 0.088 mmot}, 4,5-bis{diphenyiphosphino}-8,9-dimethyixanthene
(Xantphos, 180 mg. 0.311 mimol} and 3-bromo-2-furaldehyde (1.87 g 10.7
mmol} were combined in toluene {50 mL), and degassed by carrying out three
cycles of a vacuumy nitrogen introduction procedure. The reaction mixture
was then heated to 100°C for about 18 hours, after which it was cooled,
diluted with dichloromethane and filtered through Celite. The vellow filtrate
was washed with saturated aqusous ammanium chionde soluhon, dried over
sodium sulfate, filtered and concentrated i vacuwo. The resulting dark oil was
purified via silica gel chromatography (Gradient. 100% heptane to 100% ethyl
acetate) to provide terf-butyl (2-formyl-3-furyllcarbamate as a light yellow
solig. Yield: 1.88 g, 8 90 mmol, 83%. LCMS m/z 210.1 {M-1). 'H NMR (400
MHz, CD:0D)Y & 1.54 (s, 9H), 7.17 {brs, 1H), 7.72 (¢, /=1.9 Hz, 1H}, 9.68 (s,
T

otep £. Preparation of ethyl 3-{3-{{tert-butoxycarbonyliamino}-2-furyly-

J-hydroxy-2-methoxypropanoate.
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Ethyl methoxyacetate (87%. 2.80 mi, 23.1 mmol) n tetrabydrofuran
(25 ml) was added to a -78°C solution of lithium bis(irimethyisilyhamide (1.0M
solution in tetrahydrofuran, 23.1 mb, 231 mmoll. After 30 minutes, a solution
of the product from Step 1 {1.88 g, 8.0 mmol) in tetrahydrofuran {15 mL) was
added drop-wise, After 1 hour at -78°C, the reaction was quenched with
water, and extracted with dichloromethane. The organic layer was dried aver
magnesium suifate, filtered and concentrated in vacuo. The resulling yellow
oif was subjected to silicg gel chromatography (Gradient. 100% heptane to
100% ethyl acelaie) to provide ethyl 3-{3-{{ferf-butoxycarbonylamino}-2-furyi}-
3-hydroxy-2-methoxypropanoate as a colorless ofl, which by 'H NMR was a
roughly 3:1 mixture of diastereomers. Yield: 2.77 g, 841 mmol, 84%. LCMS
miz 3281 (M-1). TH NMR {400 MMz, CDs0D3Y 8 1.19 and 1.25 (two triplets,
J=7.1 Hz, 3H), 1.50 (s, 9H), 3.37 and 3.41 (2 singlets, 3H), 4.08 and 4.14 (£
doublets, J=5.8, 6.6 Hz, 1H), 412 and 4.20 {2 multiplets, apparent broad
quartets, J=7 Hz, 2H), 4.96 and 5.01 {2 br doublels, J=6.6, 5.8 Hz, 1H)}, 6.72
{brs, 1H), 7.33 and 7.34 {2 doublets, /=1.9, 2.1 Hz, 1H}.

Step 3. Preparation of ethyl  {(22)-3-(3-amino-2-furyl)-2-
methoxyacrylate.

The product from Step 2 (2.3 g 7.0 mmol) was mixed with
dichloromethane (15 mi) and cooled to -10°C. After addition of boron
tribromide {1.0M solution in dichloromethane, 628 mb, 8.28 mmol), the
reaction was stirred at ~10°C for 1 hour, then carefully guenched with
methanol (5 mbL), and partitionec between water and dichioromethane (5G
mi.). The aqueocus layer was exiracted five times with dichloromethane, and
the combined organic layers were driec over magnesium sulfate, filtered and
cancentrated in vacuo. Furification via silica gel chromatography (Gradient:
100% heptane to 100% ethyl scetate, followed by flushing with & gradient of
100% ethyl acetate to 10% methanol in ethy! acetate) provided ethyl (22)-3-
(3-amino-2-furyl)-2-methoxyacrylate as an orange ol Yield: 310 mg, 1.4
mmol, 20%. 'H NMR (400 MHz, CD:OD) 8 1.33 (1, J=7.1 Hz, 3H}, 3.68 (s,
3H), 4.24 {q, J=7 Hz, 2H), 6.17 (s, TH}, 710 {8, 1H), 7.37 (br s, 1H).
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Step 4. Freparation of 6-methoxyluro[3 2-blpyridin-5{4H-one.

The product from Step 3 (0.31 ¢, 1.4 mmol) was dissolved in 5 mbL of
THF  and added drop-wise to a -78°C  solution of lithium
bis{trimethyisilyhamide (1.0M solution in tetrahydrofuran, 4.4 mi, 4.4 mmoll.
The reaction was allowed 1o warm to about 25°C. After 3 howrs, it was again
conled ta -78°C and treated with additional lithium bis(trimethylsilyDamide
{1.0M solution in tetrahydrofuran, 1.5 mi, 1.5 mmol). After 1 h the reaction
was quenched with sasturated agusous ammonium chioride solution {2 mL),
and solvents were removed in vacuo. The resulting material was mixed with
dichloromethane and filtered; the solid was washed with 10% methanol in
dichloromethane and filtered to obtain 6-methoxyfuro[3,2-blpyridin-5{4H)-one
as a beige solid. Yield: 74 mg, 0.45 mmol, 32%. LCMS m#z 166.0 (M+1). *H
NMR (400 MHz CD:0D) & 3.87 (s, 3H). 6.60 (brs, 1H), 7.43 (s, 1H), 7.70 (d,
J=2.1 Hz, 1H).

Step 5. Freparation of compound 8-hydroxyfura[3,2-blpyrndin-S{4H)-
one.

The product from Step 4 (29 mg, $.18 mmol} was combined with
dichloromethane (2 mL), and the heterogeneous mixture was cooled to -10°C
and tirealed cdrop-wise with boron tribromide {1.0M  solution in
dichleromethane, .54 ml., 0.54 mmol}. After 10 minutes, the reaction was
warmed to about 25°C, at which point the reaction had proceeded to less than
50% completion, by LCMS analysis. Additional dichloromethane (12 mb) was
added, and the flask was recooled to -10°C and again treated with boron
tribromide (1.0M solution in dichioromethane, 14 mi, 1.4 mmol). After
warming o about 25°C and stirmng for an hour, the reaction was quenched
with methanol (1 mbL) and fillered. The filtrate was allowed to stand for
several hours while a precipitate formed; the supernatant was then removed
ang concentrated in vacuo. The resulting residue was triturated with 10%
methanol in dichloromethane, to provide the title compound as a beige solid.
Yield: 4 mg, 0.026 mmol, 14%. MS (APCH m/z 152.0 (M+1). "H NMR (40C
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MHz, CD:0D) 6 6.73 (dd, J=2.2. 0.9 Hz, 1H). 7.50 {d, J=1.0 Hz, 1H), 7.83 (¢,
J=2.3 Hz, 1H).

Example 19
S-fluoro-3-hydroxyauinolin-2(1H-one

Step 1. Preparation of {2-amino-6-flucrophenylimethanol.

A solution of lithium alumihum  hydnde (1.0M solution  in
tetrahydrofuran, 18 mb, 18 mmol) was cooled in an ice bath, and treated drop-
wise with a solution of Z-amino-8-flugrcbenzoic acid {(2.00 g, 12.9 mmal) in
tetrahydrofuran (30 ml). The e bath was allowed to melf over the following
18 hours and the reaction mixture warmed to about 25°C. The reaction was
then quenched by the addiion of sodium sulfate decahydrate (2 ¢) and
saturated aqueous sodium chionde solution (& mbi). The resulting mixture
was stirred for 1.5 hours, and then filtered through Celite. The filter pad was
rinsed with diethyl ether (2 x 10 mbL), and the filtrates were concentrated in
vacuo. The resuliing material was loaded onto silica gel by dissolution in
tetrahydrofuran, treatment with silica gel and removal of solvent under
reduced pressure.  Purification by dry column vacuum chromatography
(Eluant: 100% heptane to 2.1 ethyl acetateheptane) provided (Z2-amino-6-
fluprophenylimethanol as a light vellow solid. Yield: 549 mg, 3.88 mmol,
30%. MS (APCH mz 139.8 (M-1). "H NMR (400 MHz, CDCl) & 1.59 (br s,
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1H), 4.33 (br s, 2H), 4.79 (5. 28}, 6.46 {m, 2H), 7.05 (ddd, J=8.2, 8.2, 6.4 Hz,
1H).

Step 2. Preparation of 2-amino-6-fluorobenzaidehyde,

The product from the previous step (250 myg, 1.77 mmioly was mixed
with dichioromethane (1 mb; and treated with manganese{lV) oxide (7780 mqg.
8.9 mmol). Additional dichioromeathane {1 mL) was used 1o ringe the sides of
the reaction vessel. The hetsrogeneous reaction mixture was vigorously
stirred for about 18 hours, then filtered through a 1.5 om plug of silica gel,
which was rinsed with additional dichloromethane (3 x 8 ml). The filirates
were concentrated in vacuo to afford 2-amino-6-flucrobenzaidehyde as a
waxy yellow solid. Yield: 187 mq, 1.34 mmol, 76%. "M NMR (400 MMz,
CDCI) 8 6.33 (ddd, S~11.0, 8.0, 0.9 Mz, 1H), 8.40 (dd, J=8.5, 0.7 Mz, 1H),
7.24 (ddd, J=8.3, 8.3, 8.2 Hz, 1H), 10.31 (s, 1H).

Step 3. Frepargtion of  S-fluoro-4-hydroxy-3-methoxy-3,4-
dihydroquinolin-2{1H}-one.

Ethyt methoxyacetate (253 ub, 2.15 mmol) was added to a -78°C
solution of lithium bis{irimethyisidyllamde {1.0M solution in tetrahydrofuran,
2.2 mi, 2.2 mmol} in tetrahydrofuran (2 mbL). After 20 minutes, a solution of
the product from the previous step {100 mg, 0.719 mmal} in tetrahydrofuran {2
mi) was added drop~wise from a syringe. The resulting ysllow solution was
kept at -78°C for 15 minutes, then the cooling bath was removed and the
reaction mixture allowed to warm to about 25°C. The reaction was guenched
with 6N hydrochionc acid {360 ul., 2.2 mmaol), providing a precipitate, which
was collected by filtration.  Purification via silica gel chromalography
{Gradient: dichloromethane to 10:2 dichloromethanemethanol} provided
campound 5-fluoro-4-hydroxy-2-methoxy-3,4-dihydroquinoiin-2{1H}-one as a
white solid, characterized by "H NMR as one major product containing & smail
amount of its digstereomer. Yield: 100 mg, 047 mmol, 65%. ME (APCH maz
209.8 (M-1). "M NMR {400 MHz, CD:0D) 33.64 (5, 3H), 4.11 (¢, J=3.7 Hz,
1H), §.24 {d, J=3.7 Hz, 1H), 6.73 {d, J=8.0 Hz, 1H}, 6.80 (br dd, apparent t,
J=8, 9 Hz, 1H), 7.29 (ddd, apparent t¢, J=8.2, 8.2, 6.0 Hz, 1H). Partial 'H
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NMR of minor diastereomer: § 3.45 (s, 3H), 3.77 {d, J=3.1 Hz, 1H), 5.02 {d,
J=2.8 Hz, 1H).

Step 4. Preparation of compound 5-fluoro-3-hydroxyauinolin-2{1H}-
one.

The title compound was prepared according to the general procedure
for the synthesis of Example 10, except that 5-fiucro-4-hydroxy-3-methoxy-
3 4-dihydrogquinolin-2(1H-one was used as the starting matenal. The title
compound was obtained as a tan solid.  Yield: 23 mg, C.13 mmol, 81%.
LOCMS myz 180.1 (M+1). 'H NMR (400 MMz, CD;OD) § 6.95 (dd, J=10.1, 8.0
Hz, 1H), 712 (d, J=8.4 Hz, 1H), 7.27 (s, 1H), 7.32 {ddd, apparent td, S=8.2,
8.2, 5.8 Hz, 1H).

Example 20

Step 1. Preparation of (2-aming-6-methylphenylimethanol.

A solution of hithium aluminum hydride (84%, 1.07 g, 26.5 mmol} was
cooled 1 an ice bath, and treated drop-wise with a solution of Z2-aming-g-
methylbenzoic acid (2.00 g, 13.2 mmol} in tetrshydrofuran (30 mb). The ice
bath was allowed to melt and the reaction mixture warmed to about 25°C. it
was slowed to stir for 1 hour, then heated at refiux for 2.5 hours. The
reaction was then cooled v an ice hath and carefully guenched by the

addition of sodium sulfate decahydraie (3 g) and saturated agueous sodium
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chionde solution (10 mL). The resulting mixture was stirred for 30 minutes at
G°C, 15 minutes at 25°C, and was then filtered through Ceilite. The filter pad
was nnsed with tetrshydrofuran {2 x 10 mb), and the filtrales were
concentrated /n vacuo; the resulting material was loaded onto silica gel and
purified via dry column vacuum chromatography {Eluant. 100% heptane to
100% ethyl acetate), to afford (2-amino-6-methyiphenylimethanol as a tan
solid. Yield: 1.33 g, 9.689 mmol, 73%. MS (APCI} mvz 135.8 (M-1). H NMR
(400 MHz, CDCl) 8234 (s, 3H), 475 (s, 2H), 6588 (m, 2ZH}, 7.02 {(dd,
apparent {, J=7.7, 7.7 Hz, 1H).

Step 2. Preparation of 2-amino-6-methylbenzaldehyde.

2-Amino-B-methylbenzaldehyde was prepared according to the general
procedure for the synthesis of Example 19 except that Z-amino-&-
methylbenzaldehyde was used as the slarting material. The solid ¢biained in
this way was recrystalbzed from  heptane, o afford 2-aminoe-6-
methylbenzaldehyde as bright yellow arystals. VYield: 258 mg, 1.8% mmol,
52%. 'H NMR (400 MHz, CDCls) 8 2.58 (s, 3H), .39 (br s, 2H), 548 (m, 2H),
7.17 {dd, /=8, 8 Hz, 1H), 10.38 (s, 1H}.

Step 3. Preparation of 3~-methoxy-5-methyiquinolin-2{1H}-one.

Ethyl methoxyacetate (0.35 mb, 3.0 mmaol) was added to a -78°%C
solution of lithium bis{tnmethyisidyhamide {(1.0M sclution m tetrahydrofuran,
3.0 mb, 3.0 mmol} in tetrshydrofuran (3 mbL). After 20 minutes, a solution of
the product from the previous step {135 mg. 1.00 mmeal) in tetrahydrofuran (3
mi) was added drop-wise from a syrings. The resulling yeliow solution was
allowed to come slowly ta about 25°C as the dry ice/acetone bath warmed up.
After 18 hours, the reaction was quenched with 6N hydrochioric acid {(0.36
mi, 2.2 mmol), and the resulling precipitate was removed by filtration. The
filtrate was concentrated in vacun and punfied by silica gel chromatography
{Gradient: dichloromethane to 10:2 dichloromethane:methanol}. The product
crystallized out of one of the fractions, and was collected by fillration, to afford
3-methoxy-S-methylguinclin-Z{ 1H)-one as a white crystalline solid. Yield: 33
mg. 0.17 mmol, 17%. MS (APCI) m/z 187.8 (M-1). 'H NMR (400 MHz,
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CD:0D} ¢ 2.56 (5, 3H), 3.85 (s, 3H), 7.09 {d, J=7 2 Hz, 1H), 7.16 {d, J=8.2 Hz,
TH), 7.27 {m, 1M}, 7.29 (s, 1H).

Step 4. Preparation of compound 3-hydroxy-b-methyiguinolin-2{1H}-
one.

The title compound was prepared according to the general procedure
for the synthesis of Example 10, except that 3-methoxy-S-methylguinolin-
2(1Hone was used as the starting material,  The title compound was
obtained as a tan solid. Yield: 34 mg, 0.12 mmol, guantitative. LCMS m/z
176.1 (M+1). 'H NMR {400 MHz, CD:0D) §2.585 (s, 3H), 7.20 {d, J=7.0 Hz,
1H), 7.30 {d, J=7.8 Hz, 1H), 7.36 (dd, J=7.2, 7.2 Hz, 1H}, 7.57 (s, 1H).

Example 21

...............................................................................................

Step 1. Preparation of 5-chloro-3-methoxyquinolin-2(1H-one.

4-Chioro-1H-indole-2, 3-dione (182 myg, 1.00 mmol), diethylamine
(0.207 mi. 2.0 mmol}, and {rimethyisiiyhdiazomethane (2M soiution in
hexanes, 1.0 mi, 2.0 mmol} were dissalved in ethanol (& mb) and stirred at
about 25°C for about 18 hours. Filtration of the heterogenecus reaction
provided a solid, which was rinsed with ethanol {2 x 1 mL) to provide S-chioro-
3-methoxyguinolin-Z{1H)-one a5 a gray solid. Yield: 125 mg, 0.60 mmaol,
680%. LCMS m/iz 2101 (M+1).

Step 2. Preparation of 5-chioro-3-hydroxyquinolin-2{1H-one.

The title compound was prepared according to the general procedure
for the synthesis of Example 11, except that S-chioro-3-hydroxygiinolin-
2{1H)~one was used as the starting matenal, and that the crude product was
sturried with hot methano! rather than triturated with dichioromethane. The
slurry was cooled fo about 25°C and filtered to provide the title compound as
a gray solid. Yield: 67 mg. 0.34 mmol, 70%. LCMS mvz 194.0 (M-1). 'H
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NMR (400 MHz, DMSO-ds) 6 7.22 (s, TH), 7.27 {(m, 3H}, 1003 {(br s, 1H),
12.24 (br s, TH).

Example 22
&-bromo-3-hydroxy-1.8-naphthyndin-2(1 H)-one hydrobromide

5 The title compound was prepared  from  2-amine-5-bromao-3-
pyridinecarboxaldehyde using the procedure described in Example 8. APCH
myz 239 (M-1). TH NMR {400 MHz, DMSO) 8 12.57 (s, 1H), 10.11 (s, 1H).
§.37 {5, TH), 8.20 (s, 1H), 7.01 {s. 1H}.

Example 23

10 7.8-diftuoro-3-hvdroxyauinglin-2{ 1H}-one
«, F
H :
{ “':::.\v\.'ﬁ".y M\\ o ‘\“Qb-:::?\: }\
. \\“E\Q:‘\ ‘ﬁ's\:\.
MO N

The title compound was prepared from 6,7 -diffucro-1H-indole-2 3-dione
using the procedure described in Example 21. APCI m/z 186.1 (M-1). 'H
NMR (400 MHz, CD30D} § 7.30-7.26 {m, tH), 7.11-7.04 {m, 2H}.
15 Example 24

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Tha fitle compound was prepared from 4,6-difucro-1H-indole-2 3-dione
21. APCl myiz 196.1 (M-1). H

using the procedure descnibed in Exampie
Q.93 (s, TH), 7.08-7.02 {m, 1H), 6.99

20 NMR {400 MHz, DMSQO) 8 12.28 (s, 1H),
(5, TH), 6.84 (m, TH)
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Example 25
S-hveroxy-2-oxo- 1. 2-dibvdroguinoiine-8-carbonitnie

Ho S

Step 1. Preparation of 8-iodo-3-methoxyguinalin-2{1H)-one.

8-lodo-3-methaxyquinolin-2(1H}-one was prepared from 7-iodo-1H-
indole-2,3-dione using the same procedure as described in step 1 of Example
21. APCI miz 301.8 (M+1). "H NMR (400 MHz, CD30D) & 7.87 (m, 1H), 7.62
(m, 1H), 7.21 {m, 1H}, 8.98 (m, TH), 3.92 (s, 3H}.

Step 2. Preparation of 3-methoxyquinolin-2{1H}-one-8-carbonitrile.

8-iodo-3~methoxyquinolin-2{1H}-one {90myg, 0.30 mmuol), zinc cyanide
{(41.8 mg, 8.356 mmol), xanthphos {3.50 mg, 0.0080 mmol), Pd2(cha)3 (2.80
mg, 0.0180 mmol) and TMEDA (14.5 mg, 0.125 mmol) were loaded into a 10
mbi microwave tube {under nitrogen} with a stiring bar. DMF {2 mbL) was
added to the reaction mixture fo produce a pale purple/pink homogeneous
reacton mixture, and the tube was heated o 180°C for 20 minutes using
microwave irradigtion. The reaction mixiure was partitioned between water
and ethyl acetate, and the brown-yellow ethyl acetate layer was collected. The
agueous layer was washed 3 times with ethyl acetate, and the combined
organics were dried over sodium sulfate, fitered and concentrated to afford 20
myg of a brown solid. APCH myz 201 (M+1). "H NMR {400 MHz, CD20D}
S 7.87 (m, THY, 7.73 (m, 1H), 7.32-7.28 (m, 2H), 3.93 (s, 3H).

Step 3 Preparation of 3-hydroxy-2-oxo-1,2~dihydroguinoline-8-
carbonitrile.

The titte compound was prepared from 3-methoxyauinolin-2(1H}-one-8-
carbonitrile using the procedure described in Example 10, step 3. ARCH mvz
1851 (M-1). "H NMR (400 MHz, CD30D) 8 7.81 (d, 1H), 7.72 (&, 1H), 7.31
{dd, 1H), 7.19 {s, TH).
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Example 26
S-hveroxy-2-oxo- 1. 2-dibvdroguinoiine-2-carbonitnie

The title compound was prepared from 4-bromo-1H-indole-2 3-dione
5 using the procedure described in Example 25. APCI m/z 185.1 (M-1). 'H
NMR (400 MHz, CD30D) 8 7.60 {d, 1H), 7.54 (d, TH), 7.46-7 42 (dd, 1H), 7.32

(s, 1H).

Exampie 27
J-hwydroxy-2-oxo~1 2-dinydroguinoline-7-carbonitrile

TN
N
BN,
-:\\\\:\\.

10 oN
The title compound was prepared from &-bromo-1H-indole-2 3-dione
using the procedure described in Example 25. APCl mvz 185.0 (M-1). H
NMR (400 MHz, CD30D) 8 7.64 {m, TH}, 7.58 {m, 1H), 7.44 (m, 1H), 7.18 (s,
TH).
15 Example 28

5-chloro~3-hydraxy-8-methviguinolin-2(1 H-one

The title compound was prepared from 4-chloro-7-methyl-1H-indole-

2. 3-dione using the procedure described in Example 21. APCH mvz 208.1 (M-

20 1) 'H NMR {400 MHz, DMSO) 8 11.32 (s, 1H), 9.99 (s, 1H)., 7.21 (s, 1H),
7.15-7.09 {m, 2H}, 2.36 (8, 3H}.
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Example 29
S-chioro-3-hydroxy-8-methviguinolin-2{1H)-one

The title compound was prepared from 4-chloro-5-methyl-1H-indole-~
2. 3-dione using the procedure described in Example 21. ARPCH m/z 208.1 {M-
5 1L H NMR {400 MHz, DMSO) 341211 (s, 1H). 9.90 (s, 1H), 7.24-7.22 (m,
2H), 7.12 {m, 1H}, 2.33 (s, 3H)
Example 30
S-chioro-7-fluoro-3-hydroxyquinalin-2{1H}-one

{:J!
by
b
1
1
1

10 The title compound was prepared from 4-chioro-6-fluore-1H-indole-2,3-
dione using the procedure described in Example 21, step 1, except that only
0.8 equivalents of the TMSE diazomethane reagent was added to the reaction
mixture, The product was taken up into alcohol and ireated with 1N HCl in
dioxane and then concentrated o give the title compound as a hydrachioride

15 salt. APCH mvz 2121 (M-1). 'H NMR (400 MHz, DMSO) 1227 (s, 1H),
10.03 (8, TH}, 7.27 (m, 1H), 7.16 (s, 1H), 6.99 {m, 1H).

Example 31
3-hydroxy-5-{triflucromethybauinalin-2{1H)-one

20 The title compound was prepsred from 4-(triffuoromethyl-1H-indole-
2,.3-dione using the procedure described in Example 21. APCH m/z 2281 (M-
11 'H NMR (400 MHz, DMSO) & 12.34 (s, 1H}, 10.20 (s, 1H). 7.49 (m, 2H),
7.40 (m, 1H), 7.10 (5, 1H).
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Example 32
S-bromo-3-hyaroxyauinalin-2{(1H-one

The title compound was prepared from 4-bromo-1H-indole-2,3~dione
using the procedure described in Example 21. APCH m/z 240, 242 (M+1). *H
5  NMR (400 MHz, DMSO) S 1218 (s, TH), 7.38 (m, 1H), 7.24 {m, 1H), 7.19-7.15
(m, 2H).
Example 33
o B-cichlora-3-hydroxyquinohn-2{1H)-one

£
10 The fitle compound was prepared from 4,7-dichioro-1H-indole-2.3-
dione using the procedure described in Example 21. APCI myz 228, 230, 232
(M-1). "M NMR {400 MHz, DMSO) § 11.52 (s, 1H), 10.39 (s, 1H), 741 (d,
1H), 7.28 (d, tH}, 7.21 {s, 1H).

Example 34
15 2.6-dichloro-3-hydroxyquinolin-2(1H)-ane

The title compound was prepared from 4 5-dichloro-1H-indole-2,3-
dione using the procedure described in Example 21. APCI myz 228, 230, 232
(M-1). "H NMR (400 MHz, DMSO) & 12.30 (s, TH), 10.25 (broad s, 1H), 7.47
{m, TH), 7.21 {m, 2H).

20 Example 35
5 7 8-trifluoro-3-hydroxvouinolin-2{ 1Hl-one

F
Mo
Qr\ ) _.eN\ a*‘l{'\e ,3"‘

N g N

\:‘\i“.“ e '
§
i y {
H { s
H { s
H { s
H { ¥
§ § v
R S,
AN .

HC}\ \‘k«-‘ o~ \Q\; “‘,

N
3
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The ttle compound was prepared from 4.6 7-trifluoro-TH-indole-2,3-
dione using the procedure describad in Example 21, APCH miz 216.2 {(M+1).
'H NMR (400 MHz, DMSO) 8 6.99 (s, 1 H) 7.29 (td, J=10.55, 6.06 Hz, 1 H)
1013 (s, 1 H) 12,49 {br. 5., 1 H}.

5 Example 36
5.6.7-trifluoro-3-hydroxyguinelin-2{ 1H)-one
M

O N

~
e
v %

T} e

The title compound was prepared from 4.56-rfluoro-1H-indole-2.3-
dione using the procedure described in Example 21. APCH m/z 216.2 (M+1)
10 "H NMR (400 MHz, DMSO-ds) 5 6.98 (s, 1 H) 7.01 (dd, J=6.55, 166 Hz, 1 H)
1013 (s, 1 H}12.24 (s, 1 H).
Example 37

HO TN g
F
15 The fitle compound was prepared from 4,586 7-tetrafiloro-1H-indole-

2.3-dione using the procedure described in Example 21. APCl miz 234.1
(M+1). "H NMR (400 MHz, METHANQL-d) 8 7.12 {d, J=1.37 Hz, 1 H).
The compounds of Table 1 may be prepared according to methods

anglogous to those described above for Examples 1-37.
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Structure MW IUPACNAME
150 3-hydroxypyrrolo{1,2~
HO . el blpyridazin-2{1H}-one
‘ \\
o N
6T
H
151 S-hydroxyiurof2 3-bipyridin-
M B{7H}-one
Quo-No 0
o
. \’:‘,\\ N \'::',-'
HG™
""""""""""""" 152 S-hydroxyisoxazolofs 4-
OH bipyndin-6{7H}-one
A o
N
£ \,N.x“\-\‘} O
M
152 B-hydroxyisoxazolo{4 5-
bipyridin-5(4H)-one
Oa N
I S N
N
e e
162 S-hydroxyisaxazolofd 4-
e LOH bipyridin-8{7H)}-one
{:};‘ N"‘.E- \..‘§
N"’" \‘\N.ﬁ"r\:\f‘ {-)
H
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Structure MW IUPACNAME

(24 6-hydroxyisoxazolold, 3-
HO o bjpyridin-5(dH)-one

152 B-hydroxyl1,3loxazolol4,5-
4 bipyndin-5{4H}-one

152 B-hydroxyl1,3loxazolo[5,4-
bipyridin-5{4H)one

165 S-hydroxy-2-methylfuro]2 3-
HO . o hipyridin-&{7H)-one

165 g-hydroxy-2-methyifurof3 2-
- bipyridin-G{4H}-one

\,\{ S \\
i Nyrannann
o

166 B-hydroxy-2-
H methyi{‘! JSloxazolofd, 5-blpyridin-
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Structure MW IUPACNAME

166 b-hydroxy-3-
methylisoxazolo]3,4-blpyridin-
HO (o~ o 6{7H}-one

166 G-hydroxy-2-
HO L ol N methyl[1,3loxazolo|s,4-bipyridin-
e YT 5{4H)-one

166 B-hydroxy-3-
4 ; methylisoxazolol4, 5-blpyridin-
ST N S(4H-one

166 S-hydroxy-3-
] ; methyhsoxazalo[S 4-blpyridin-
M3 N B(7H}-one

167 S-hydroxythienoi2 3-bjpyridin-
¥ B{7H»one

168 G-hvdroxyi 1, 3ithiazole]s 4-
HO N bBipyridin-&{4Hone
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181

B-hydroxy-2-methylthieno{3 2-
bipyridin-5{(4H)-one

181

S-hydroxy-2-methylthienof2 3-
bipyridin-6{7H}-one

185

2-fiuoro-g-hydroxythieno3.2-
bipyricin-&{dH}-one
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Structure

"""""""" 5 | 2-fluoro-5-hydroxythierof2,3-
blpyridin-8{7H)-one

186 2-chloro-6-hydroxyfuro3,2-
bipyndin-5{4H}}one
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bipyridin-&{7H)one
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2-chloro-B-hydroxythienol3,2-
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180 7-fluoro-3-hydroxy-1.5-
naphthyridin-2(1H}one
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OF NN N g
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IUPACNAME

B-fhioro-3-hydroxy-1,8-
naphthyndin-2{1H}-one

180

8-fluoro-3-hydroxy-1,5-
naphthyridin-2{ 1H}-one

180

S-fluoro-3-hydroxy-1,8-
naphthyndin-2(1H}-one

197

6-chlore-3-hydroxy-1,8-
naphthyridin-2{1H}one

197

8-chloro-3-hydroxy-1.5-
naphthyridin-2(1H}one

197

7-chioro-3-hydroxy-1,5-
naphthyridin-2{1H)-one
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Structure MW IUPACNAME

O N N naphthyndin-2(1H}one

7 197 8-chloro-3-hydroxy-1,6-
P OH naphthyridin-2{1H}-one
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N RN Ny
v H ;
i i !
H H H
1 N N
- -
e ~,
. TN, PN

215 S-chioro-8-flucro-3-hydroxy-1.8-

naphthyndin-2{1H}-one
HC}\ PSRN _f,’.l-‘ F

193 4-flucro-3-hydroxy-5-

Ol . o methylguinotin-2(1Hyone
I

= 193 4-flucro-3-hydroxy-8-
methyiguingtin-2{1Hkone

197 4, 7-difluoro-3-hydroxyguinglin-
2{1H)-one
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.
- M
N s N
S e Ry
s i
| i
N N +
PN NN -
HO 3 Y
S i
i
F ~

207

5-ethyi-4-fluoro-3-
hydroxyquinolin-2(1H>one

4, 8-diflucro-3-hydroxyguinolin-
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214 “Bechloro-4-fluoro-3-
Ol N hydroxyquinolin-2{1H}-one

215 4,5 6-tnfluoro-3-hydroxyguinolin-
2{1H}-one

£ 215 4,5 8-trifiucro-3-hydroxyguinolin-
& 2{1H}one
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215 4.7 8-triflucro-3-hydroxyguinglin-
2(1Hone

215 4.6 7-trifluoro-3-hydroxyguinolin-
2{1H»one

» 229 w-gthyl-4, /-diffuore-3-
Qo N o oF hydroxyquinolin-2(1H-one
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221 | 6-chloro-3-hycroxy-2-oxo-1,2-
dihydroquinoline-8-carbonitrile

i 221 5-chioro-3-hydroxy-2-oxo-~1,2~
Y dihydroguinoline-7-carbonitrile
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a-chioro-3-hydroxy-5-
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B-chioro-7-flucro-3-
hydroxyquinolin-2(1H»one

214

a-chlorp-6-flucro-3-
hydroxyguinolin-2(1Hone

214

B-chiaro-5-fiucro-3-
hydroxyquinolin-2{1Hone

214

8-chioro-5-fluoro-3-
hydroxyquinolin-2{1H}-one
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H-chioro-8-ethyl-3-
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7-fluoro-3-hydroxy-5-
{triffuoromethyhguinolin-2(1H}
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7-fluoro-3-hydroxy-8-
{trifiuoromethyiquinolin-2{1H)-
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Claims
What is claimed is:
1. A method of treating a disorder or condition that can be treated

by inhibiting D-amino acid oxidase {DAAQ) acitivity in & mammal, preferably &
human, in need of such reatment compnsing administenng 10 sad mammal

an effective amount of a compound of formuia:

®) "

e

whergin ring "A" is a 6 membered aryl or 5 or 6 membered heleroaryl
ring; wherein said 6 membered heteroaryl ring has one nitrogen heteroatom
ang wherein said 5 membered heteroaryl ring has one or two hetercatoms
selected from N, Q or §;

gach R is independently selected from the group consisting of
hydrogen, chioro, fluoro, bromo, methvl,  ethyl,  methoxy, ethoxy,
triflucromethyl, and cyano;

nis an integer selected from the group consinting of zero, one, two or
thrae; or a pharmaceutically acceptable salt thereof

2. A method according to claim 1 of enhancing cognition in a
mammal, preferably a human, comprising administering to said mammal an
gffective amount of a compound of formula |,

3. A compound selectad from the group consisting of.

7-flucre-3-hydroxygquinolin-2(1H)-one;

5-chioro-6-fluoro-3-hydroxygquinolin-2{1 H}-one;

7-ethyl-S-hydroxyquinolin-2{1H)-ong;

4-fluora-3-hydroxyquinolin-2{1H)-one;

4 8-diftuoro-3-hydroxyquinolin-2(1Hy-one;

3-hydroxy-1,.5-naphthyridin-2(1H-one;

S-hydroxy-1,7-naphthyndin-2(1H-one;

3-hydroxy-1.8-naphthyndin-2(1H}-one;
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S-hycroxy-1-methyl-1, 7-dibydro-8H-pyrazolo[3 4-blpyndin-6-one;
g-hydroxythieno[3, 2-blpyridin-5{4H}-one:
8-fluoro-3-hydroxyguinolin-2{1H»one,
3-hydroxy-7-methylquinolin-2{1H}-one;
4~promo-7-chiorg-3-hydroxyguinalin-2(1 /-one;

8. 7-dichloro-3-hydroxyquinolin-2{1H)}-one:

7 B-dichloro-3-hydroxyguinolin-2(1Hj-ong;
7-chioro-3-hydroxy-8-methyiguinelin-2{1H)-one;
3-hydroxy-4-methyl-1,8-naphthyridin-2{1H)-one;
B-hydroxyfuroe[3, 2-blpyridin-5(4H-one;
5-fluoro-3-hydroxyguinalin-2{ 1H-one;
3-hydroxy-S-meathylquinolin-2{ 1H)-one;
S-chioro-3-hydroxyquinolin-2( 1 H-one;
3-hydroxypyrrolo] 1 2-blpyridazin-2(1H}one;
S-hydroxyfuro[2, 3-blpyridin-6(7H -one;
5-hydroxyisoxazolol5 4-blpyridin-8(7H-one;
B-hydroxyisoxazolold 5-blpyrdin-S{4H-one;
S-hydroxyisoxazolo[3,4-blpynding{(7H)-one;
8-hydroxyisoxazoiof4,3-blpyridin-b{4H }-one;
B-hydroxyl1,3loxazolof4, 5-bipynidin-5{4H)-oneg;
E-hydroxy[1,3JoxazololS, 4-bipyridin-5{4H}-one;
5-hydroxy-2-methyifuro[2, 3-bijpyridin-6{7H}-one;
E~-hydroxy-2-methylfuro[3, 2-blpyridin-5{4H-one;
E-hydroxy-2-methyil 1, Sloxazolofd, 5-blpyridin-5{4dH-one;
S-hydroxy-3-methylisoxazolo|3.4-bipyndin-6(7H)-one;
G-hydroxy-2-methyii1, 3loxazolo[S 4-blpyridin-5{4H}-one;
G-hydroxy-3-methylisoxazolofd, 5-hipyridin-5{(4H)-one;
5-hydroxy-3-methylisoxazolof5 4-blpyridin-6(7H}-one;
S-hydroxythieno[2, 3-blpyridin-b{7H}-one;
B-hydroxy[1,3lthiazololS . 4-blpyridin-5{4H}-one;
b-hydroxyl1,3lthiazolofd 5-bipyridin-5{4H}-one;
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2-Huoro-b-hydroxyfure[2, 3-blpyndin-6(7H}-one;
Z2-fluorg-g-hydroxyfuro[3, 2-blpyridin-5(4Hj-one;
B-hydroxy-2-methyithienc{3,2-blpyridin-5{4H}-one;
S-hydroxy-2-meathyhthienc{2 3-blpyridin-&{7H)-one;
2-fluoro-8-hydroxythieno{ 3. Z-bipyndin-5(4H }-ong;
2-fluaro-S-hydroxythienof2, 3-blpyridin-6{7H}-one;
2-chioro-8-hydroxyfuro{3 2-blpyridin-5{4H}-one,;
Z-chioro-5-hydroxyfuro]2, 3-blpyridin-6{7H)-one;
2-chiloro-B-hydroxythieno[3,2-blpyridin-5{dH)-one;
7-fluore-3-hydroxy-1, S-naphthyridin-2{ tH j}-one,
8-fluoro-3-hydroxy-1,8-naphthyridin-2{1H}-ane;
B-fluoro-3-hydroxy-1,8-naphthyridin-2{ 1H)-one;
8-fluora-3-hydroxy-1 S-naphthyridin-2{ 1H}-one;
S-fluoro-3-hydroxy~-1,8-naphthyndin-2{1H}-one;
g~chioro-3-hydroxy-1 8-naphthyrigin-2{ {H}-ons;
8-chioro-3-hydroxy-1,5-naphthyridin-2{ 1H}-one;
f-chioro-3-hydroxy-1,5-naphthyndin-2{1H}-one;
S-chiore-3-hydroxy-1,8-naphthyridin-2(1Hone;
8-chioro-3-hydroxy-1,6-naphthyndin-2{1H}-one;
5-chiora-6-fluoro-3-hydroxy-1, 8-naphthyridin-2{1H}-one;
4-fluoro-3-hydroxy-1, 8naphthyridin-2( T H }one;
4-fluoro-3-hydroxy-1,5-naphthyridin-2{1H)-one;
4-fluore-3-hydroxy-1,6-naphthyridin-2(1H}-one;
4-fluoro-3-hydroxy-5-methylgumolin-2{ 1Hone;
4-fluoro~3-hydroxy-8-methylquinolin-2{ TH}-one;

4 7-diffuore-3-hydroxyquinolin-2( 1H}-ons;

4 S-diftuore-3-hydroxyquinolin-2{1H)-one;

4 B-difluore-3-hydroxyquinoiin-2{ 1H-one;

4 7-diffucro-3-hydrosy-1,5-naphthyndin-2{ tH)-one;
4 8-diftuore-3-hydroxy-1,5-naphthyridin-2{tH)-one;
4 5-diftuore-3-hydroxy-1,.8-naphthyridin-Z2{ tH}-one;
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4 B-diftuoro-3-hydroxy-1,6-naphthyridin-2(1H}-one;

4-fluoro-3-hydroxy-2-oxo-1, 2-dihydroguinoling-S-carbonitrile;
4-fluoro-3-hydroxy-2-oxo-1, 2-dihydroquinoline-8-carbonitrile;

S-ethyl-d-fluoro-3-hydroxyquinalin-2(1H}-one;
g-gthyi-<d-fluoro-3~hydroxyquinchn-2(1H}one;

4 5-diftuoro-3-hydroxy-8-methylguinolin-2{ 1H»one;

4 B-difluore-3-hydroxy-5-methylguinotin-2{1H-one;

4 6-difluore-3-hydroxy-5-methylquinalin-2{1H)-one;

4 7-diftuoro-3-hydroxy-8-methyliquinolin-2{ 1H}-one;
8-chioro-4-fluora-3-hydroxyquinolin-2{1H}one;
5-chioro-4-fluoro-3-hydroxyquinolin-2(1H}-one;
8-chioro-4-fluoro-3-hydroxy-1,5-naphthyridin-2{1H}-one,
g-chioro-4-fluoro-3-hydroxy-1,.6-naphthyridin-2{1H}cne;
4.5 b-trifluoro-3-hydroxyquinolin-2( 1H}onsg;

4 5 8-tnfluoro-3-hydroxvquinolin-2{ 1H)}-ons;

4,7 8-triftuoro-3-hydroxyquinolin-2{ 1Hone;

4.6, 7-trifluoro-3-hydroxyquinolin-2{ 1H}-one;

S-gthybd 7-diffucro-3-hydroxyquinolin-2(1H)}-oneg;
8-ethyl-4 8-difluoro-3-hydroxyguinoiin-2{1H}-one;
5-ethyl-4 8-diffuoro-3-hydroxyguinolin-Z(1H-oneg;
S-chioro-4-fluore-3-hydroxy~8~-methylquinolin-2{1H)-one;
8-chioro-4-fluoro-3-hydroxy-5-methylguinolin-2{ 1H}-one;
S~chloro-4,7-difluore-3-hydroxyquinoliin-2( 1H»ong;
5-chioro~4,8-difluoro-3-hydroxyquinolin-2{ tH}»one;
8-chioro-4 B-difluoro-3-hydroxyquingiin-2{1H}»one;
g-chioro~4 S5-diffluoro-3-hydroxyguinolin-2( 1H)}one;
8-chloro-5-ethyl-4-fluorn-3-hydroxyguinalin-2{1H)-one;
g-chiorg-8-ethyl-4-fluorg-3-hydroxyauinolin-2{1H}-one;
4-tfluaro-3-hydroxy-5-(triftucromethyhquinotin-2{ 1H-one;
4-fluoro-3-hydroxy-8-(triffucromethyhiquinolin-2(1H}-one;

5, 8-dichloro-4-fluoro-3-hydroxygquinoiin-2{1H }one;

PCT/IB2009/054925
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7-fuoro-3-hydroxy-8-methylgumolin-2(1H}one;
8-fluoro-3-hydroxy-S-methylguinolin-2{ 1H}-one;
g-fluoro-3-hydroxy-8-methylquinolin-2{ 1H}-one;
e-fluoro-3-hydroxy-S5-methylquinolin-2{1H}one;
7-fuore-3-hydroxy-S-methyiguinclin-2{1Hrone;
S-fluoro-3-hydroxy-8-methylguinolin-2{ 1H-one;

6. 7-difluoro-3-hydroxyguinolin-2( 1H-one;

5, 8-diffuoro-3-hydroxyquinolin-2{1H}-cne;

7 8-diftuoro-3-hydroxyquinoiin-2{1H)-one;

5 B-difluore-3-hydroxyquinolin-2( 1H)-one;
5,7-difluoro-3-hydroxyguinolin-2( 1H}-one;

6, 8-diffuore-3-hydroxyquinolin-2( 1H}-one;
3-hydroxy-2-oxa-1,2-dihydroquinoline-8-carbonitrile;
3~hydroxy-2-oxo-1,2-dihydrogquinoline-g-carbonitrile;
3-hydroxy-2-oxo-1 2-dihydroguinoline-5-carbonitrile;
3-hydroxy-2-oxo-1,2-dihydroquinoline-7-carbonitrile;
7-Huoro-3-hydroxy-2-oxo-1,2-dihydroguinchine-6-carboniinle;
7-fiuoro-3-hydroxy-2-0x0-1, 2-dihydroquinoline-8-carbonitrile;
7-flugro-3-hydroxy-2-oxo-~1,2-dihydroquincline-5-carbonitrile;
B-Huaro-3-hydroxy-2-oxo-1, 2-dihydroguinoline-7-carbonitrile;
S-fluoro-3-hydroxy-2-oxo-1, 2~-dihydroquinoline-7~carbonitnle;
8-fluoro-3-hydroxy-2-0ox0-1, 2-dihydroquinotine-5-carbonitrile;
8~fluoro-3-hydroxy~2-oxo-1,2-dihydroguinsiine-&-carbonitrile;
E-fluaro-3-hydroxy-2-oxo-1, 2-dihydroguinaline~-S-carbonitrile:
B-fluoro-3-hydroxy-2-oxo-1, 2-dihydroquinoline-8-carbonitnle;
S-fluoro-3-hydroxy-2-ox0-1, 2~-dihydroquinoline-8-carbonitrile;
S-fluoro-3-hydroxy-2-0ox0-1, 2-dihydroquinoline-8-carbonitrile;
8-fluoro-3-hydroxy-2-oxo-1,2-dihydroguineline-7 -carbonitrile;
B-chiore-3-hydroxy-2-oxo-1,2-cihydroquinoline-s-carbonitrile;
S-chioro-3-hydroxy-~2-oxo-1,2-dihydroguinoline-7-carbonitrile;

7-chiore-3-hydroxy-2-ox0-1,2-dihydroguinaline-&-carbonitrile;
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5-chloro-3-hydroxy-2-oxo-1 2-dihydroguinoline-8-carbonitnle;
7-chioro-3-hydroxy-2-oxo-1 2-dihydroguinoline-8-carbonitrile,
§-chiore-3-hydroxy-2-oxo-1,2-dihydroguinoline-7-carbonitrile;
S-chiore-3-hydroxy-2-oxo-1 2-dihydroguinoline-8-carbonitrile;
&-chioro~-3-hydroxy-2~-oxo-1,2~dihydroguinoling-3-carbonitrile;
g-chioro-3-hydroxy-2-oxo-1,2-dihydroguinaline-5-carbonitrile;
8-chioro-3-hydroxy-2-0xo-1,2-dihydrogquinaline-b-carbonitrile;
8-ethyl-7-fluore-3-hydroxyquinolin-2(1H)-one;
S-ethyl-8-fluoro-3-hydroxyquinolin-2{1H)-one;
S-gthyl-6-flucre-3-hydroxyquinolin-2(1H-one;
5-ethyl-7-fluoro-3-hydroxyquinalin-2{1H}-one;
8-ethyl-6-fluore-3-hydroxyquinolin-2{1Hj-one;
&-chiorg-3-hydroxy-8-methyicuinolin-2{ tH)}-one;
S~chloro-3-hydroxy-8-methylauinolin-2{1H-one;
5-chioro-3-hydroxy-7-methyiquinolin-2{1H)-one;
8-chioro-3-hydroxy-5-methylguinolin-2( 1H)-one;
&-chioro-3-hydroxy-S-methylgumolin-2{tH}-one;
7-chiore-3-hydroxy-S-methylgunolin-Z{tH}one;
8-chioro-7-fluoro-3-hydroxyquinalin-2{1H}-one;
&-chiorg-6-fluorg-3-hydroxyquinoiin-2(1H)-one;
g-chloro-S~-fluore-3-hydroxyquinchin-2{1H}-one;
8-chloro-5-fluoro-3-hydroxyguinolin-2{1Hi-one;
S~chloro-B-fluore-3-hydroxyguinolin-2{1H}-one;
7-chioro-8-fluoro-3-hydroxyguinolin-2{1H}-one;
7-chioro-5-fluoro-3-hydroxyquinolin-2{ 1H-one;
g-chioro-8-fluore-3-hydroxyguinolin-2{1H-one;
S-chloro-7-fluoro-3-hydroxyguinolin-2{ 1H}-one;
7-chlorg-5-athyl-3-hydroxyquinohn-2(1H)-one;
5-chioro-8-athyi-3-hydroxyoguinohn-2(1H-one;
G-chioro-8-ethyl-3-hydroxyquinalin-2{1H}-one;

g-chioro-S-ethyl-3-hydroxyquinolin-2{ 1H}-one;
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g-chioro-5-ethyl-3-hydroxyquinolin-2{1H}-one;

3-hydroxy-S-(frifluoromethyliquinolin-2(1H)ong;

3-hydroxy-8-{triflucromethyhguinolin-2{1H}-one,

5, 8-dichloro-3-hydroxyguinclin-2(1H}-one;

8. 8-dichloro-3-hydroxyqunolin-2{tH}-one;

g-fluoro-3-hydroxy-8-{irifluoromethyhguinclin-2{ 1Hkone;

8-fluoro-3-hydroxy-5-{triflucromethyhquinclin-2( 1H-one;
5-fluoro-3-hydroxy-8-(triflucromsthyhquinolin-2{ 1 H}-one;
g-fluoro-3-hydroxy-5-{friftucromethyhquinolin-2(1H}-one;
7-fluora-3-hydroxy-S-{iriflucromsthyliquinclin-2{ 1 H}one;

7 -fluoro-3-hydroxy-8-(triffluoromethyhguinotin-2{ 1H)-one;

G-chioro-3-hydroxy-8-(triffuoromethyhiouinolin-2{1H)-one;

S-chioro-3-hydroxy-8-{trifiuoromethybiguinelin-2{ 1H}-one;

5-chioro-3-hydroxy-8-{trifluoromethybiquinolin-2(1H}-one;

8-chioroa-3-hydroxy-5-{trifluoromethyhguinolin-2{(1H}-one;
8-chloro-3-hydroxy-6-{triflucromethyliquinolin-2(1H)-ong;
7-chioro-3-hydroxy-b-{trfluoromethyhounolin-2{1H)-one;

5,6, 7-triflucro-3-hydroxyquinolin-2{ 1H}one;

5,7 8-trifluoro-3-hydroxyquinolin-2{1H}-one; and

58,7 8tetrafluoro-3-hydroxyquinolin-2(1H}-oneg; or

pharmaceutically acceptable salts thergof.

4. A composition comprising a pharmaceutically effective amount
of any one of the compounds of the preceding claims or & pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.

5. A method of fregting a cognitive-related disorder compnsing
administering a pharmacsutically effective amount of the compound of claim
3, or a pharmaceutically acceptable salt therecf, io a palient in need thereof.

6. The method of claim 5, wherein said cognitive-reiated disorder is
selected from the group consisting of psychosis, schizophrenia and related
disorders, bipolar disorder, psychotic episodes of anxiety, anxiety associated

with peychaosis, psychotic mood disorders such as severe mejor depressive
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disorder, mood disorders associated with psychotic disorders such as acute
mania or deprassion associated with bipolar disorder and mood disorders
associated with schizophrenia, cognitive disorders such as dementias
(including age related dementia, and senile dementia of the Alzheimer’s type),
memory disorders and any combination thereof.

7. The method of claims 5 or 8, further comprising administering a
second agent to said patient.

8. The method of claims § or 8, wherain said second agent is
ziprasidone, risperidone, arnipiprazole, quetiapine, palipendone, olanzapine,

Zyprexa, sertindole, amisulpride, bifeprunox, vabicaserin or ispronicline.
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