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TITLE OF THE INVENTION
[SONICOTINAMIDE OREXIN RECEPTOR ANTAGONISTS

BACKGROUND OF THE INVENTION

The orexins (hypocretins) comprise two neuropeptides produced in the
hypothalamus: the orexin A (OX-A) (a 33 amino acid peptide) and the orexin B (OX-B) (a 28
amino acid peptide) (Sakurai 1. et al., Cell, 1998, 92, 573-5385). Orexins are found to stimulate
food consumption in rats suggesting a physiological role for these peptides as mediators in the
central feedback mechanism that regulates feeding behaviour (Sakurai T. et al., Cell, 1998, 92,
573-585). Orexins regulate states of sleep and wakefulness opening potentially novel therapeutic
approaches for narcoleptic or insomniac patients (Chemelll R.M. et al.. Cell, 1999, 98, 437-451).
Orexins have also been indicated as playing a role in arousal, reward, learning and memory
(Harris, et al., Trends Neurosci., 2006, 29 (10), 571-577). Two orexin receptors have been
cloned and characterized in mammals. They belong to the super family of G-protein coupled
receptors (Sakurai T. et al., Cell, 1998. 92, 573-585): the orexin-1 receptor (OX or OX1R) 1s
selective for OX-A and the orexin-2 receptor (OX2 or OX2R) is capable to bind OX-A as well as
OX-B. The physiological actions in which orexins are presumed to participate ar¢ thought to be

expressed via one or both of OX 1 receptor and OX 2 receptor as the two subtypes of orexin

receplors.

SUMMARY OF THE INVENTION

The present invention is directed to isonicotinamide compounds which are
antagonists of orexin receptors. The present invention is also directed to uses of the
isonicotinamide compounds described herein in the treatment or prevention of neurological and
psychiatric disorders and diseases in which orexin receptors are involved. The present invention
is also directed to pharmaceutical compositions comprising these compounds. The present
invention is also directed to the use of these pharmaceutical compositions in the prevention or

ireatment of such diseases in which orexin receptors are involved.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compounds of the formula [:
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wherein:

Al is selected from the group consisting of phenyl, naphthyl and heteroary];

A2 is selected from the group consisting of phenyl, naphthyl and heteroaryl;

A3 is selected from the group consisting of phenyl, naphthyl, C3_gcycloalkyl, -NR1OR11 and

heterocycle;

R1a R1b and R1¢ may be absent if the valency of Al does not permit such substitution

and are independently selected from the group consisting of:

(1)
(2)
(3)
(4)
(5)
(6)

(7)

hydrogen,

halogen,

hydroxyl,

-(C=0)m-On-C1-6alkyl, where m 1s independently O or 1, n 1s independently O or
1 (wheremn 1f m 1s 0 or n 1s 0, a bond 1s present) and where the alkyl 1s

unsubstituted or substituted with one or more substituents selected from R13,
-(C=0)m-On-C3-gcycloalkyl, where the cycloalkyl 1s unsubstituted or substituted

with one or more substituents selected from R13,
-(C=0)m-C2-4alkenyl, where the alkenyl 1s unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-Cr-galkynyl, where the alkynyl i1s unsubstituted or substituted with one

or more substituents selected from R13,
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() -(C=0)m-On-phenyl or -(C=0)m-Op-napthyl, where the phenyl or naphthyl 1s
unsubstituted or substituted with one or more substituents selected from R13,
(9) -(C=0)m-Onp-heterocycle, where the heterocycle 1s unsubstituted or substituted
with one or more substituents selected from R13,
(10) -(C=0)m-NRI1OR11 wherein R10 and R11 are independently selected from the
oroup consisting of:
(a) hydrogen,
(b)  C1p-salkyl, which is unsubstituted or substituted with R 13,
(¢) C3-galkenyl, which is unsubstituted or substituted with R13,
(d)  C3-galkynyl, which is unsubstituted or substituted with R13,
(¢) C3-6cycloalkyl which 1s unsubstituted or substituted with R13,
(1) phenyl, which is unsubstituted or substituted with R13, and
(¢)  heterocycle, which is unsubstituted or substituted with R13,
(11)  -S(0)2-NRIOR11,
(12)  -S(0)q-R12, where q is 0, 1 or 2 and where R12 is selected from the definitions of
R10and R11,
(13) -CO2H,
(14) -CN, and
(15) -NO2;

R2a R2b and R2¢ may be absent if the valency of A2 does not permit such substitution

and are independently selected from the group consisting of:

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)

hydrogen,

halogen,

hydroxyl,

-(C=0)m-On-C1-6alkyl, where the alkyl 1s unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-On-C3_6cycloalkyl, where the cycloalkyl 1s unsubstituted or substituted

with one or more substituents selected from R13,
-(C=0)m-C2-galkenyl, where the alkenyl 1s unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-Cr-galkynyl, where the alkynyl 1s unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-On-phenyl or -(C=0)m-On-napthyl, where the phenyl or naphthyl 1s

unsubstituted or substituted with one or more substituents selected from R13,
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(9) -(C=0)m-On-heterocycle, where the heterocycle 1s unsubstituted or substituted
with one or more substituents selected from R13,
(10) +(C=0)m-NRIORII,
(11) -S(O)»-NRIOR11,
(12) -S(0)qR12,
(13) -CO2H,
(14) -CN, and
(15) -NO2;

(1)
(2)
(3)
(4)

(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

(13)

(14)
(15)

R3a R3b and R3¢ may be absent if the valency of A3 does not permit such substitution
and are independently selected from the group consisting of:

hydrogen,

halogen,

hydroxyl,

-(C=0)m-On-C1-6alkyl, where the alkyl 1s unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-On-C3_6cycloalkyl, where the cycloalkyl 1s unsubstituted or substituted

with one or more substituents selected from R13,
-(C=0)m-C2-galkenyl, where the alkenyl 1s unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-Cr-galkynyl, where the alkynyl 1s unsubstituted or substituted with one

or more substituents selected from R13,
-(C=0)m-Onp-phenyl or -(C=0)m-Onp-napthyl, where the phenyl or naphthyl 1s
unsubstituted or substituted with one or more substituents selected from R13,

-(C=0)m-On-heterocycle, where the heterocycle 1s unsubstituted or substituted

with one or more substituents selected from R13,
(C=0)m-NR10R11,

-S(0)>-NRIORI1,

-S(0)g-R12,

-CO2H,

-CN, and

-NO2;

R4 and RS9 are independently selected from hydrogen and C1-galkyl, which is unsubstituted or

substituted with one or more substituents selected from R13, or R4 and RS may be joined
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together to form a C3_gcycloalkyl with the carbon atom to which they are attached, where the

cycloalkyl is unsubstituted or substituted with one or more substituents selected from R13;

RO is hydrogen, C1-galkyl or C3_gcycloalkyl, which is unsubstituted or substituted with one or

more substituents selected from R13;

R13 is selected from the group consisting of:

(1)
(2)
(3)

(4)
(5)

(6)
(7)
(8)
(9)
(10)
(11)
(12)

(13)

(14)
(15)

halogen,

hydroxyl,

-(C=0)m-On-C1-6alkyl, where the alkyl 1s unsubstituted or substituted with one
or more substituents selected from R14,

-Onp-(C1-3)pertluoroalkyl,

-(C=0)m-On-C3-6cycloalkyl, where the cycloalkyl 1s unsubstituted or substituted

with one or more substituents sclected from R14,
-(C=0)m-C2-4alkenyl, where the alkenyl 1s unsubstituted or substituted with one

or more substituents selected from R14,
-(C=0)m-Cr-galkynyl, where the alkynyl 1s unsubstituted or substituted with one

or more substituents selected from R14,
-(C=0)m-Onp-phenyl or -(C=0)m-Onp-napthyl, where the phenyl or naphthyl 1s
unsubstituted or substituted with one or more substituents selected from R14,

-(C=0)m-On-heterocycle, where the heterocycle 1s unsubstituted or substituted

with one or more substituents selected from R14,
(C=0)p-NR1OR11,

-S(0)2-NRI1OR 11,

-S(0)q-R12,

-CO2H,

-CN, and

-NO2;

R 14 is selected from the group consisting of:

(1)
(2)
(3)
(4)
(5)

hydroxyl,
halogen,
C1-6alkyl,
-C3-6cycloalkyl,
-0-C1-6alkyl,
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(6)  -O(C=0)-C1-6alkyl,
(7)  -NH-C]-galkyl,

(8)  phenyl,

(9) heterocycle,
5 (10) -CO2H, and

(11) -CN;

or a pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ia:

R2b
R28 ch

10 la
wherein Al, A2, A3, Rla RI1b, Rlc, R2a R2b R2c R3a R3b, R3¢ and R4 are defined herein;
or a pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ib:

R2b

RZC

RZa
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Ib
wherein AL, A2, A3, Rla R1b Rlc R2a R2b R2c, R3a R3b and R3¢ are defined herein; or a
pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ic:
R2b

R1C
rx//\ \N

R1b

d
Ic
wherein A2, A3, Rla R1b Rlc R2a R2b, R2¢ R3a R3b and R3¢ are defined herein; or a
pharmaceutically acceptable salt thereof.
An embodiment of the present invention includes compounds of the formula Ic':
R2b
R2a RZC
RSa
R3b
10 R3C

IC’
wherein A2, A3, Rla R1b, R2a R2b, R2¢ R3a  R3b and R3¢ are defined herein; or a

pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Id:
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wherein A2, A3, Rla R1b Rlc R2a R2b, R2¢ R3a R3b and R3¢ are defined herein; or a
pharmaceutically acceptable salt thereof.

5 An embodiment of the present invention includes compounds of the formula Id":
R2b

RZC
N H

N N

- 1 a/ \/\H/\/go
RBa

RZa

Id'
wherein A2, A3, Rla R1b Rlc R2a R2b, R2¢ R3a R3b and R3¢ are defined herein; or a
pharmaceutically acceptable salt thereof.

10 An embodiment of the present invention includes compounds of the formula Ie:
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N
R‘Ib ‘
R1a ‘ 3a
N _— R
\/
R3C

le
wherein A3, Rla R1b, Rlc R2a R2b, R2¢, R3a, R3b and R3¢ are defined herein; or a
pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula If:

RZC

It
wherein A3, Rla, R1b, Rlc R2a R2b, R2¢, R3a, R3b and R3¢ are defined herein; or a

pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ig:
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wherein A2, Rla RIb, Rlc, R2a R2b, R2¢, R3a, R3b and R3¢ are defined herein; or a

pharmaceutically acceptable salt thereof.

5 An embodiment of the present invention includes compounds of the formula Ih:
R2b
R2a ch
A2

Th
wherein Al, A2, Rla R1b Rlc R2a R2b, R2¢ R3a R3b and R3¢ are defined herein; or a

pharmaceutically acceptable salt thereof.

10 An embodiment of the present invention includes compounds of the formula Ii:

10
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R2b
Rza RZC
A2
R1C HN/
R /g
‘ NS O R3C
1
R . N\/\N/
N/
/N
RSa R3b
[1

wherein Al, A2, Rla R1b Rlc R2a R2b, R2¢ R3a R3b and R3¢ are defined herein; or a

pharmaceutically acceptable salt thereof.

5 An embodiment of the present invention includes compounds of the formula Ij:
R2b
R28 ch
A2
RS ~

HN
R /g
‘ AN O

R1a
N\/\(’\N%,R&a

S
R3b

I
wherein A1, A2 Rla RIb RIc, R2a R2b R2¢, R3a and R3b are defined herein: or a
pharmaceutically acceptable salt thereof.

10 An embodiment of the present invention includes compounds of the formula Ij':

11
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R2b
RZa ch
A2
éN\I HN
R1a/\/ ‘ AN
NN i,
8\2’
R3b
Iy

wherein A2, Rla, R2a R2b  R2¢, R3a and R3D are defined herein; or a pharmaceutically

acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ik:

R2b

R2C

RZa

R N A AL
e
NP

N

R3b

Tk
wherein Al, A2, Rla R1b, RIc, R2a, R2b, R2¢, R3a and R3b are defined herein; or a
pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula I1:

12
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Il
wherein Al, A2, Rla R1b, Rlc, R2a, R2b, R2¢, R3a and R3b are defined herein; or a

pharmaceutically acceptable salt thereof.

5 An embodiment of the present invention includes compounds of the formula Im:

Im
wherein Al, A2, R1a R1b Rlc R2a R2b and R2¢ are defined herein; or a pharmaceutically
acceptable salt thereof.

10 An embodiment of the present invention includes compounds of the formula In:

13
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In
wherein Al, A2, Rla, R1b, RIc, R2a R2b and R2¢ are defined herein; or a pharmaceutically
acceptable salt thereof.

An embodiment of the present invention includes compounds wherein Al is
phenyl. An embodiment of the present invention includes compounds wherein Al is naphthyl.
An embodiment of the present invention includes compounds wherein Al is heteroaryl.

An embodiment of the present invention includes compounds wherein Al is pyridyl.

An embodiment of the present invention includes compounds wherein A2 is
phenyl or pyridyl. An embodiment of the present invention includes compounds wherein A2 is
phenyl. An embodiment of the present invention includes compounds wherein A2 is naphthyl.
An embodiment of the present invention includes compounds wherein A2 is heteroaryl. An
embodiment of the present invention includes compounds wherein A2 is quinoxalinyl. An
embodiment of the present invention includes compounds wherein A2 is pyridyl. An
embodiment of the present invention includes compounds wherein A2 is pyrazinly. An
embodiment of the present invention includes compounds wherein A2 is quinolinyl. An
embodiment of the present invention includes compounds wherein A2 is indolyl. An
embodiment of the present invention includes compounds wherein A2 is dihydroindolyl. An
embodiment of the present invention includes compounds wherein A2 is benzimidazoly].

An embodiment of the present invention includes compounds wherein A3 is
pyrazolyl. An embodiment of the present invention includes compounds wherein A3 is
pyrazolyl which 1s substituted with methyl. An embodiment of the present invention includes
compounds wherein A3 is pyridyl. An embodiment of the present invention includes
compounds wherein A3 is pyridyl, which is substituted with at least one substituent other than
hydrogen. An embodiment of the present invention includes compounds wherein A3 is pyridyl,
which 1s substituted with fluroro or chloro. An embodiment of the present invention includes

compounds wherein A3 is 2-pyridyl or 4-pyridyl. An embodiment of the present invention

14



10

15

20

25

30

35

CA 02741644 2011-04-26
WO 2010/051236 PCT/US2009/061987

includes compounds wherein A3 is other than unsubstituted 3-pyridyl. An embodiment of the
present invention includes compounds wherein A3 is thiazolyl. An embodiment of the present
invention includes compounds wherein A3 is 5-thiazolyl. An embodiment of the present
invention includes compounds wherein A3 is thiazolyl, which is substituted with C1-galkyl. An
embodiment of the present invention includes compounds wherein A3 is phenyl. An
embodiment of the present invention includes compounds wherein A3 is phenyl, which is
substituted with at least one substituent other than hydrogen. An embodiment of the present
invention includes compounds wherein A3 is phenyl, which is substituted with hydroxyl,
methylaminocarbonyl or dimethylaminomethyl. An embodiment of the present invention
includes compounds wherein A3 is cyclopentyl. An embodiment of the present invention
includes compounds wherein A3 is morpholinyl. An embodiment of the present invention
includes compounds wherein A3 is pyrrolidinyl. An embodiment of the present invention
includes compounds wherein A3 is azetidinyl.

An embodiment of the present invention includes compounds wherein R1a, R1D
and R1C are independently selected from the group consisting of:

(1)  hydrogen,

(2)  halogen,

(3)  hydroxyl,

(4) C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl, phenyl
or napthyl,

(5) -0-C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or
phenyl,

(6)  heteroaryl, wherein heteroaryl 1s selected from pyrrolyl, imidazolyl, indolyl,
pyridyl, and pyrimidinyl, which 1s unsubstituted or substituted with halogen,
hydroxyl, C1-6alkyl, -O-C1-galkyl or-NO?2,

(7)  phenyl, which 1s unsubstituted or substituted with halogen, hydroxyl, C1-galkyl,
-0-C1-6alkyl or-NO2,

(3) -O-phenyl, which 1s unsubstituted or substituted with halogen, hydroxyl,
C1-6alkyl, -O-C1-6alkyl or-NO?2, and

(9) -NH-C1 -galkyl, or -N(Cj-galkyl)(C1-galkyl), which 1s unsubstituted or
substituted with halogen, hydroxyl, Cj-galkyl, -O-Cj_-galkyl or-NO»>.

An embodiment of the present invention includes compounds wherein R1a, R1Db
and R1C are independently selected from the group consisting of:

(1)  hydrogen,

(2)  halogen,

15
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(3)  hydroxyl,
(4) C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or phenyl
or napthyl, and
(5) -0-C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or
phenyl.
An embodiment of the present invention includes compounds wherein R1a, R1Db
and R1¢ are independently selected from the group consisting of:
(1)  hydrogen,
(2)  halogen, and
(3) C1-6alkyl.
An embodiment of the present invention includes compounds wherein R12, R1Db
and R1C are independently selected from the group consisting of:

(1)  hydrogen,

(2) chloro,
(3) fluroro, and
(4) methyl.

An embodiment of the present invention includes compounds wherein Al is
phenyl and R12, R1b and R1¢ are independently selected from the group consisting of:
(1)  hydrogen,

(2) chloro,
(3) fluroro, and
(4) methyl.

An embodiment of the present invention includes compounds wherein R2a, R2b
and R2C are independently selected from the group consisting of:

(1)  hydrogen,

(2)  halogen,

(3)  hydroxyl,

(4) C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or phenyl
or napthyl,

(5) -0-C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or
phenyl,

(6) heteroaryl, wherein heteroaryl 1s selected from pyrrolyl, imidazolyl, indolyl,

pyridyl, and pyrimidinyl, which 1s unsubstituted or substituted with halogen,
hydroxyl, C1-6alkyl, -O-C1-6alkyl or-NO2,

(7) phenyl, which 1s unsubstituted or substituted with halogen, hydroxyl, Cj-galkyl,
-0-C1-6alkyl or-NO»?,
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-O-phenyl, which 1s unsubstituted or substituted with halogen, hydroxyl,
C1-6alkyl, -O-C1-6alkyl or-NO?2, and

-NH-C]-galkyl, or -N(C1-galkyl)(C]-galkyl), which 1s unsubstituted or
substituted with halogen, hydroxyl, C1-6alkyl, -O-C1-6alkyl or-NO2.

An embodiment of the present invention includes compounds wherein R2a, R2b

and R2C are independently selected from the group consisting of:

hydrogen,

halogen,

hydroxyl,

C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or
phenyl,

-0-C1 -galkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or
phenyl, and

-NH-C]-galkyl, or -N(C1-galkyl)(C] -galkyl), which 1s unsubstituted or
substituted with halogen.

An embodiment of the present invention includes compounds wherein R2a, R2b

and R2C are independently selected from the group consisting of:

hydrogen,

halogen,

C1-6alkyl, which 1s unsubstituted or substituted with halogen,
-0-C1-6alkyl, which 1s unsubstituted or substituted with halogen, and
-NH-C1-6alkyl, or -N(C1-galkyl)(C]-galkyl), which 1s unsubstituted or
substituted with halogen.

An embodiment of the present invention includes compounds wherein R2a, R2b

and R2ZC are independently selected from the group consisting of:

hydrogen,

chloro,

fluoro,

bromo,

methoxy,

t-butoxy,
difluoromethyl, and
trifluoromethyl,
-N(CH3).

An embodiment of the present invention includes compounds wherein A2 is

phenyl and R2a, R2b and R2¢ are independently selected from the group consisting of:
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(1)  hydrogen,
(2) chloro,
(3) fluoro,
(4) bromo,
(5) methoxy,
(6) t-butoxy,
(7) difluoromethyl, and
(8)  trifluoromethyl,
(9) -N(CH3).

(1)
(2)
(3)
(4)
(5)

(6)

(7)

(8)

(9)

(1)
(2)
(3)
(4)

(5)

An embodiment of the present invention includes compounds wherein R3a, R3b

and R3C are independently selected from the group consisting of:

hydrogen,

halogen,

hydroxyl,

C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl, phenyl
or napthyl,

-0-C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or
phenyl,

heteroaryl, wherein heteroaryl 1s selected from pyrrolyl, imidazolyl, indolyl,
pyridyl, and pyrimidinyl, which 1s unsubstituted or substituted with halogen,
hydroxyl, C1-6alkyl, -O-C1-6alkyl or-NO2,

phenyl, which 1s unsubstituted or substituted with halogen, hydroxyl, Cj-galkyl,
-0-C1-6alkyl or-NO2,

-O-phenyl, which 1s unsubstituted or substituted with halogen, hydroxyl,
C1-6alkyl, -O-C1-6alkyl or-NO?2, and

-NH-C1-6alkyl, or -N(C1-galkyl)(C]-galkyl), which 1s unsubstituted or
substituted with halogen, hydroxyl, C1-6alkyl, -O-C1-6alkyl or-NO?2.

An embodiment of the present invention includes compounds wherein R3a, R3b

and R3C are independently selected from the group consisting of:

hydrogen,

halogen,

hydroxyl,

C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or phenyl

or napthyl, and
-0-C1-6alkyl, which 1s unsubstituted or substituted with halogen, hydroxyl or

phenyl.
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An embodiment of the present invention includes compounds wherein R3a, R3b
and R3¢ are independently selected from the group consisting of:
(1)  hydrogen,
(2)  halogen, and
(3) C1-6alkyl.
An embodiment of the present invention includes compounds wherein R3a, R3b
and R3¢ are independently selected from the group consisting of:

(1)  hydrogen,

(2) chloro,
(3) fluroro, and
(4) methyl.

An embodiment of the present invention includes compounds wherein A3 is
pyridyl and wherein R32 is halogen, R3D is hydrogen and R3€ is hydrogen. An embodiment of
the present invention includes compounds wherein A3 is pyridyl and wherein R32 is chloro or
fluoro, R3b is hydrogen and R3¢ is hydrogen.

An embodiment of the present invention includes compounds wherein A3 is
pyrazolyl and wherein R32 is C1_galkyl, R3b is hydrogen and R3¢ is hydrogen. An embodiment
of the present invention includes compounds wherein A3 is pyrazolyl and wherein R32 is
methyl, R3b is hydrogen and R3¢ is hydrogen.

An embodiment of the present invention includes compounds wherein R4 is
hydrogen or C1_galkyl. An embodiment of the present invention includes compounds wherein
R4 is hydrogen or methyl. An embodiment of the present invention includes compounds
wherein R4 is hydrogen. An embodiment of the present invention includes compounds wherein
R9 is hydrogen or C1-galkyl. An embodiment of the present invention includes compounds
wherein RJ is hydrogen or methyl. An embodiment of the present invention includes
compounds wherein R is hydrogen.

An embodiment of the present invention includes compounds wherein RO is
hydrogen, C1-galkyl or C3_gcycloalkyl. An embodiment of the present invention includes

compounds wherein R0 is C]_galkyl. An embodiment of the present invention includes

compounds wherein R0 is C3_gcycloalkyl. An embodiment of the present invention includes

compounds wherein RO is hydrogen, methyl or ethyl. An embodiment of the present invention
includes compounds wherein RO is hydrogen.

Specific embodiments of the present invention include a compound which 1s
selected from the group consisting of the subject compounds of the Examples herein or a

pharmaceutically acceptable salt thereof.
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The compounds of the present invention may contain one or more asymmetric
centers and can thus occur as racemates and racemic mixtures, single enantiomers,
diastercomeric mixtures and individual diasterecomers. Additional asymmetric centers may be
present depending upon the nature of the various substituents on the molecule. Each such
asymmetric center will independently produce two optical 1somers and it 1s intended that all of
the possible optical 1somers and diastercomers 1n mixtures and as pure or partially purified
compounds are included within the ambit of this invention. The present invention 18 meant to
comprechend all such 1someric forms of these compounds. Formula I shows the structure of the
class of compounds without specific stereochemistry.

The independent syntheses of these diasterecomers or their chromatographic
separations may be achieved as known 1n the art by appropriate modification of the methodology
disclosed herein. Their absolute stereochemistry may be determined by the x-ray
crystallography of crystalline products or crystalline intermediates which are derivatized, 1f
necessary, with a reagent containing an asymmetric center of known absolute configuration. If
desired, racemic mixtures of the compounds may be separated so that the individual enantiomers
are 1solated. The separation can be carried out by methods well known 1n the art, such as the
coupling of a racemic mixture of compounds to an enantiomerically pure compound to form a
diastereomeric mixture, followed by separation of the individual diastereomers by standard
methods, such as fractional crystallization or chromatography. The coupling reaction 1s often the
formation of salts using an enantiomerically pure acid or base. The diasteromeric derivatives
may then be converted to the pure enantiomers by cleavage of the added chiral residue. The
racemic mixture of the compounds can also be separated directly by chromatographic methods
utilizing chiral stationary phases, which methods are well known 1n the art. Alternatively, any
enantiomer of a compound may be obtained by stercoselective synthesis using optically pure
starting materials or reagents of known configuration by methods well known 1n the art.

As appreciated by those of skill in the art, halogen or halo as used herein are
intended to include fluoro, chloro, bromo and 10do. Similarly, C1-6, as in C1-galkyl 1s defined
to 1dentity the group as having 1, 2, 3, 4, 5 or 6 carbons 1n a linear or branched arrangement,
such that Cj_galkyl specifically includes methyl, ethyl, n-propyl, 1so-propyl, n-butyl, 1so-butyl,
tert-butyl, pentyl, and hexyl. A group which 1s designated as being independently substituted
with substituents may be independently substituted with multiple numbers of such substituents.
The term "heterocycle" as used herein includes both unsaturated and saturated heterocyclic
moieties, wherein the unsaturated heterocyclic moieties (1.e. "heteroaryl”) include
benzoimidazolyl, benzimidazolonyl, benzofuranyl, benzofurazanyl, benzopyrazolyl,
benzothiazolyl, benzotriazolyl, benzothiophenyl, benzoxazepin, benzoxazolyl, carbazolyl,

carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, indolyl, dihydroindolyl, indolazinyl,
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indazolyl, 1sobenzofuranyl, 1soindolyl, 1soquinolyl, 1sothiazolyl, 1soxazolyl, naphthpyridinyl,
oxadiazolyl, oxazolyl, oxazoline, 1soxazoline, oxetanyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, quinoxalinyl,
tetrahydroquinoxalinyl, tetrazolyl, tetrazolopyridyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, and
N-oxides thereof, and wherein the saturated heterocyclic moieties include azetidinyl, 1,4-
dioxanyl, hexahydroazepinyl, piperazinyl, piperidinyl, pyridin-2-onyl, pyrrolidinyl, morpholinyl,
tetrahydrofuranyl, thiomorpholinyl, and tetrahydrothienyl, and N-oxides thercof.

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

When the compound of the present invention 1s basic, salts may be prepared from
pharmaceutically acceptable non-toxic acids, including morganic and organic acids. Such acids
include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,
ogluconic, glutamic, hydrobromic, hydrochloric, 1sethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-
toluenesulfonic acid, and the like. Particular embodiments include the citric, hydrobromic,
hydrochloric, maleic, phosphoric, sulfuric, fumaric, and tartaric acids. It will be understood that,
as used herein, references to the compounds of Formula I are meant to also include the
pharmaceutically acceptable salts.

Exemplifying the invention 1s the use of the compounds disclosed 1n the
Examples and herein. Specific compounds within the present invention include a compound
which selected from the group consisting of the compounds disclosed 1n the following Examples
and pharmaceutically acceptable salts therecof and individual enantiomers or diastercomers
thereof.
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The subject compounds are usetful in a method of antagonizing orexin receptor
activity in a patient such as a mammal in need of such inhibition comprising the administration
of an effective amount of the compound. The present invention is directed to the use of the
compounds disclosed herein as antagonists of orexin receptor activity. In addition to primates,
especially humans, a variety of other mammals may be treated according to the method of the
present invention. The present ‘avention is directed to a compound of the present invention or a
pharmaceutically acceptable salt thereof that could be useful in medicine. The present invention
may further be directed to a use of a compound of the present invention or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for antagonizing orexin receptor
activity or treating the disorders and diseases noted herein in humans and animals.

The subject treated in the present methods is generally a mammal, such as a
human being, male or female. The term "therapeutically effective amount™ means the amount of
the subject compound that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought by the researcher, veterinarian, medical doctor or other
clinician. It is recognized that one skilled in the art may affect the neurological and psychiatric
disorders by treating a patient presently afflicted with the disorders or by prophylactically treating
a patient afflicted with the disorders with an effective amount of the compound of the present
vention. As used herein, the terms "treatment” and "treating" refer to all processes wherein
there may be a slowing, interrupting, arresting, controlling, or stopping of the progression of the
neurological and psychiatric disorders described herein, but does not necessarily indicate a total
olimination of all disorder symptoms, as well as the prophylactic therapy of the mentioned
conditions, particularly in a patient who 1s predisposed to such disease or disorder. The terms
administration of" and or "administering a" compound should be understood to mean providing
a compound of the invention or a prodrug of a compound of the invention to the individual in
need thereof.

The term "composition" as used herein 1s intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product which
results, directly or indirectly, from combination of the specified ingredients in the specified
amounts. Such term in relation to pharmaceutical composition, is intended to encompass a
product comprising the active ingredient(s), and the nert ingredient(s) that make up the Carrier,
as well as any product which results, directly or indirectly, from combination, complexation or
aggregation of any two or more of the ingredients, or from dissociation of one or more of the
ingredients, or from other types of reactions or interactions of one or more of the ingredients.
Accordingly, the pharmaceutical compositions of the present invention encompass any
composition made by admixing a compound of the present invention and a pharmaceutically

acceptable carrier. By "pharmaceutically acceptable’ it is meant the carrier, diluent or excipient
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must be compatible with the other ingredients of the formulation and not deleterious to the
recipient thereof.

The utility of the compounds 1n accordance with the present invention as orexin
receptor OX1R and/or OX2R antagonists may be readily determined without undue
experimentation by methodology well known in the art, including the “FLIPR Ca”" Flux Assay”
(Okumura et al., Biochem. Biophys. Res. Comm. 280:976-981, 2001). In a typical experiment
the OX1 and OX2 receptor antagonistic activity of the compounds of the present invention was
determined 1n accordance with the following experimental method. For intracellular calcium
measurements, Chinese hamster ovary (CHO) cells expressing the rat orexin-1 receptor or the
human orexin-2 receptor, are grown 1n Iscove’s modified DMEM containing 2 mM L-glutamine,
0.5 g¢/ml G418, 1% hypoxanthine-thymidine supplement, 100 U/ml penicillin, 100 ug/ml
streptomycin and 10 % heat-inactivated fetal calf serum (FCS). The cells are seeded at 20,000
cells / well into Becton-Dickinson black 384-well clear bottom sterile plates coated with poly-D-
lysine. All reagents were from GIBCO-Invitrogen Corp. The seeded plates are incubated
overnight at 37°C and 5% CO2. Ala-6,12 human orexin-A as the agonist 18 prepared as a 1 mM
stock solution 1n 1% bovine serum albumin (BSA) and diluted 1n assay butfer (HBSS containing
20 mM HEPES, 0.1% BSA and 2.5mM probenecid, pH7.4) for use 1n the assay at a final
concentration of 70pM. Test compounds are prepared as 10 mM stock solution in DMSO, then
diluted 1n 384-well plates, first in DMSO, then assay buffer. On the day of the assay, cells are
washed 3 times with 100 ul assay buffer and then incubated for 60 min (37° C, 5% CO2) 1n 60 ul
assay buffer containing 1 uM Fluo-4AM ester, 0.02 % pluronic acid, and 1 % BSA. The dye
loading solution 1s then aspirated and cells are washed 3 times with 100 ul assay buffer. 30 ul of
that same buffer is left in each well. Within the Fluorescent Imaging Plate Reader (FLIPR,
Molecular Devices), test compounds are added to the plate in a volume of 25 ul, incubated for 5
min and finally 25 ul of agonist 1s added. Fluorescence 1s measured for each well at 1 second
intervals for 5 minutes and the height of each fluorescence peak 1s compared to the height of the
fluorescence peak induced by 70 pM Ala-6,12 orexin-A with buffer in place of antagonist. For
cach antagonist, IC50 value (the concentration of compound needed to mhibit S0 % of the
agonist response) 1s determined. Alternatively, compound potency can be assessed by a
radioligand binding assay (described in Bergman et. al. Bioorg. Med. Chem. Lett. 2008, 18, 1425
- 1430) 1n which the inhibition constant (Kj) 1s determined in membranes prepared from CHO
cells expressing either the OX1 or OX2 receptor. The 1ntrinsic orexin receptor antagonist
activity of a compound which may be used 1n the present invention may be determined by these
assays.

In particular, the compounds of the following examples had activity 1n

antagonizing the rat orexin-1 receptor and/or the human orexin-2 receptor 1n the aforementioned
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assays, generally with an IC5( of less than about 50 uM. Many of compounds within the present

invention had activity in antagonizing the rat orexin-1 receptor and/or the human orexin-2
receptor in the aforementioned assays with an IC50 of less than about 100 nM. Compounds of
the present invention also have activity in the radioligand binding assay, generally with a K1 <
100 nM against the orexin-1 and/or the orexin-2 receptor. Additional data 1s provided in the
following Examples. Such a result is indicative of the intrinsic activity of the compounds 1n use
as antagonists of orexin-1 receptor and/or the orexin-2 receptor. In general, one ot ordinary skill
in the art would appreciate that a substance 1s considered to effectively antagonize the orexin
receptor if it has an IC5( of less than about 50 uM, preferably less than about 100 nM. The
present invention also includes compounds within the generic scope of the invention which
possess activity as agonists of the orexin-1 receptor and/or the orexin-2 receplor. With respect to
other pyridyl compounds, 1t would be desirable that the present compounds exhibit unexpected
properties, including one or more of increased oral bioavailability, metabolic stability, decreased
‘nhibition of metabolic enzymes (such as decreased cytochrome P450 3A4 (CYP3A4)
inhibition), decreased inhibition of transporters (such as decreased p-glycoprotein/PGP

inhibition) and/or selectivity with respect to other receptors, including the human orexin-2

receptor.
The orexin receptors have been implicated in a wide range of biological functions.

This has suggested a potential role for these receptors in a variety of disease processes in humans
or other species. The compounds of the present invention could therefore potentially have utility
in treating, preventing, ameliorating, controlling or reducing the risk of a variety of neurological
and psychiatric disorders associated with orexin receptors, including one or more of the
following conditions or diseases: sleep disorders, sleep disturbances, including enhancing sleep
quality, improving sleep quality, increasing sleep efticiency, augmenting sleep maintenance,
increasing the value which 1s calculated from the time that a subject sleeps divided by the time
that a subject is attempting to sleep; improving sleep initiation; decreasing sleep latency or onset

(the time it takes to fall asleep); decreasing difficulties in falling asleep; increasing sleep

continuity; decreasing the number of awakenings during sleep; decreasing intermittent walkings
during sleep; decreasing nocturnal arousals; decreasing the time spent awake following the initial
onset of sleep; increasing the total amount of sleep; reducing the fragmentation of sleep; altering
the timing, frequency or duration of REM sleep bouts; altering the timing, frequency or duration
of slow wave (i.e. stages 3 or 4) sleep bouts; increasing the amount and percentage of stage 2
sleep; promoting slow wave sleep; enhancing EEG-delta activity during sleep; decreasing
nocturnal arousals, especially early morning awakenings; increasing daytime alertness; reducing

daytime drowsiness; treating or reducing excessive daytime sleepiness; increasing satisfaction

with the intensity of sleep; increasing sleep maintenance; idiopathic
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insomnia; sleep problems; insomnia, hypersomnia, 1diopathic hypersomnia, repeatability
hypersomnia, intrinsic hypersomnia, narcolepsy, interrupted sleep, sleep apnea, wakefulness,
nocturnal myoclonus, REM sleep interruptions, jet-lag, shift workers' sleep disturbances,
dyssomnias, night terror, insomnias associated with depression, emotional/mood disorders,
Alzheimer's disease or cognitive impairment, as well as sleep walking and enuresis, and sleep
disorders which accompany aging; Alzheimer's sundowning; conditions associated with
circadian rhythmicity as well as mental and physical disorders associated with travel across time
zones and with rotating shift-work schedules, conditions due to drugs which cause reductions 1n
REM sleep as a side effect; fibromyalgia; syndromes which are manifested by non-restorative
sleep and muscle pain or sleep apnea which 1s associated with respiratory disturbances during
sleep; conditions which result from a diminished quality of sleep; increasing learning;
augmenting memory; increasing retention of memory; eating disorders associated with excessive
food intake and complications associated therewith, compulsive eating disorders, obesity (due to
any cause, whether genetic or environmental), obesity-related disorders, overeating, anorexia,
bulimia, cachexia, dysregulated appetite control, hypertension, diabetes, elevated plasma insulin
concentrations and insulin resistance, dyslipidemias, hyperlipidemia, endometrial, breast,
prostate and colon cancer, osteoarthritis, obstructive sleep apnea, cholelithiasis, gallstones, heart
disease, lung disease, abnormal heart rhythms and arrythmias, myocardial infarction, congestive
heart failure, coronary heart disease, acute and congestive heart failure; hypotension;
hypertension; urinary retention; osteoporosis; angina pectoris; myocardinal infarction; 1schemic
or haecmorrhagic stroke; subarachnoid haecmorrhage; ulcers; allergies; benign prostatic
hypertrophy; chronic renal failure; renal disease; impaired glucose tolerance; sudden death,
polycystic ovary disease, craniopharyngioma, the Prader-Willi Syndrome, Frohlich’s syndrome,
GH-deficient subjects, normal variant short stature, Turner’s syndrome, and other pathological
conditions showing reduced metabolic activity or a decrease in resting energy expenditure as a
percentage of total fat-free mass, e¢.g, children with acute lymphoblastic leukemia, metabolic
syndrome, also known as syndrome X, imnsulin resistance syndrome, reproductive hormone
abnormalities, sexual and reproductive dysfunction, such as impaired fertility, infertility,
hypogonadism in males and hirsutism in females, fetal defects associated with maternal obesity,
ogastrointestinal motility disorders, intestinal motility dyskinesias, obesity-related gastro-
esophageal reflux, hypothalmic diseases, hypophysis diseases, respiratory disorders, such as
obesity-hypoventilation syndrome (Pickwickian syndrome), breathlessness, cardiovascular
disorders, inflammation, such as systemic inflammation of the vasculature, arteriosclerosis,
hypercholesterolemia, hyperuricacmia, lower back pain, gallbladder disease, gout, kidney
cancer, increased anesthetic risk, reducing the risk of secondary outcomes of obesity, such as

reducing the risk of left ventricular hypertrophy; diseases or disorders where abnormal
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oscillatory activity occurs in the brain, including depression, migraine, neuropathic pain,
Parkinson's disease, psychosis and schizophrenia, as well as diseases or disorders where there 1s
abnormal coupling of activity, particularly through the thalamus; enhancing cognitive function,
including cognitive dysfunctions that comprise deficits 1n all types of attention, learning and
memory functions occuring transiently or chronically in the normal, healthy, young, adult or
aging population, and also occurring transiently or chronically 1n psychiatric, neurologic,
cardiovascular and immune disorders; enhancing memory; increasing memory retention;
Increasing immune response; increasing immune function; hot flashes; night sweats; extending
life span; schizophrenia; muscle-related disorders that are controlled by the excitation/relaxation
rhythms imposed by the neural system such as cardiac rhythm and other disorders of the
cardiovascular system; conditions related to proliferation of cells such as vasodilation or
vasorestriction and blood pressure; cancer; cardiac arrhythmia; hypertension; congestive heart
failure; conditions of the genital/urinary system; disorders of sexual function and fertility; sexual
dysfunction; psychosexual dysfunction; sex disorder; adequacy of renal function; responsivity to
anesthetics; mood disorders, such as depression or more particularly depressive disorders, for
example, single episodic or recurrent major depressive disorders and dysthymic disorders, or
bipolar disorders, for example, bipolar I disorder, bipolar II disorder and cyclothymic disorder,
mood disorders due to a general medical condition, and substance-induced mood disorders;
affective neurosis; depressive neurosis; anxiety neurosis; anxiety disorders including acute stress
disorder, agoraphobia, generalized anxiety disorder, obsessive-compulsive disorder, panic attack,
panic disorder, post-traumatic stress disorder, separation anxiety disorder, social phobia, specific
phobia, substance-induced anxiety disorder and anxiety due to a general medical condition; acute
neurological and psychiatric disorders such as cercbral deficits subsequent to cardiac bypass
surgery and grafting, stroke, 1schemic stroke, cerebral 1schemia, spinal cord trauma, head trauma,
perinatal hypoxia, cardiac arrest, hypoglycemic neuronal damage; Huntington's Chorea;
Huntington's disease and Tourette syndrome; Cushing's syndrome/disease; basophile adenoma;
prolactinoma; hyperprolactinemia; hypophysis tumour/adenoma; hypothalamic discases;
inflammatory bowel disease; gastric diskinesia; gastric ulcers; Froehlich's syndrome;
adrenohypophysis disease; hypophysis disease; adrenohypophysis hypofunction;
adrenohypophysis hyperfunction; hypothalamic hypogonadism; Kallman's syndrome (anosmia,
hyposmia); functional or psychogenic amenorrhea; hypopituitarism; hypothalamic
hypothyroidism; hypothalamic- adrenal dysfunction; 1diopathic hyperprolactinemia;
hypothalamic disorders of growth hormone deficiency; idiopathic growth deficiency; dwartism;
gigantism; acromegaly; amyotrophic lateral sclerosis; multiple sclerosis; ocular damage;
retinopathy; cognitive disorders; 1diopathic and drug-induced Parkinson's disease; muscular

spasms and disorders associated with muscular spasticity including tremors, epilepsy,
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convulsions, seizure disorders, absence seisures, complex partial and generalized seizures;
Lennox-Gastaut syndrome; cognitive disorders including dementia (associated with Alzheimer’s
disease, 1schemia, trauma, vascular problems or stroke, HIV disease, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzteldt-Jacob disease, perinatal hypoxia, other general
medical conditions or substance abuse); delirrum, amnestic disorders or age related cognitive
decline; schizophrenia or psychosis including schizophrenia (paranoid, disorganized, catatonic
or undifferentiated), schizophreniform disorder, schizoaftective disorder, delusional disorder,
brietf psychotic disorder, shared psychotic disorder, psychotic disorder due to a general medical
condition and substance-induced psychotic disorder; dissociateive disorders including multiple
personality syndromes and psychogenic amnesias; substance-related disorders, substance use,
substance abuse, substance secking, substance reinstatement, all types of psychological and
physical addictions and addictive behaviors, reward-related behaviors (including substance-
induced delirtum, persisting dementia, persisting amnestic disorder, psychotic disorder or
anxicty disorder; tolerance, addictive feeding, addictive feeding behaviors, binge/purge feeding
behaviors, dependence, withdrawal or relapse from substances including alcohol, amphetamines,
cannabis, cocaine, hallucinogens, inhalants, morphine, nicotine, opi1oids, phencyclidine,
sedatives, hypnotics or anxiolytics); appetite, taste, eating or drinking disorders; movement
disorders, including akinesias and akinetic-rigid syndromes (including Parkinson’s disease, drug-
induced parkinsonism, postencephalitic parkinsonism, progressive supranuclear palsy, multiple
system atrophy, corticobasal degeneration, parkinsonism-ALS dementia complex and basal
ganglia calcification), chronic fatigue syndrome, fatigue, including Parkinson's fatigue, multiple
sclerosis fatigue, fatigue caused by a sleep disorder or a circadian rhythm disorder, medication-
induced parkinsonism (such as neuroleptic-induced parkinsonism, neuroleptic malignant
syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute akathisia, neuroleptic-
induced tardive dyskinesia and medication-induced postural tremor), Gilles de la Tourette’s
syndrome, epilepsy, and dyskinesias [including tremor (such as rest tremor, essential tremor,
postural tremor and tention tremor), chorea (such as Sydenham’s chorea, Huntington’s disease,
benign hereditary chorea, neuroacanthocytosis, symptomatic chorea, drug-induced chorea and
hemiballism), myoclonus (including generalised myoclonus and focal myoclonus), tics
(including simple tics, complex tics and symptomatic tics), restless leg syndrome and dystonia
(including generalised dystonia such as 10diopathic dystonia, drug-induced dystonia,
symptomatic dystonia and paroxymal dystonia, and focal dystonia such as blepharospasm,
oromandibular dystonia, spasmodic dysphonia, spasmodic torticollis, axial dystonia, dystonic
writer’s cramp and hemiplegic dystonia); neurodegenerative disorders including nosological
entities such as disinhibition-dementia-parkinsonism-amyotrophy complex; pallido-ponto-nigral

degeneration; epilepsy; seizure disorders; attention deficit/hyperactivity disorder (ADHD);
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conduct disorder; migraine (including migraine headache); headache; hyperalgesia; pain;
enhanced or exaggerated sensitivity to pain such as hyperalgesia, causalgia, and allodynia; acute
pain; burn pain; atypical facial pain; neuropathic pain; back pain; complex regional pain
syndrome I and 11; arthritic pain; sports injury pain; pain related to infection €.g. HIV, post-
chemotherapy pain; post-stroke pain; post-operative pain; neuralgia; emesis, nausea, vomiting;
gastric dyskinesia; gastric ulcers; Kallman's syndrome (anosmia); asthma; cancer; conditions
associated with visceral pain such as irritable bowel syndrome, and angina; eating disorders;
urinary incontinence; substance tolerance, substance withdrawal (including, substances such as
opiates, nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.);
psychosis; schizophrenia; anxiety (including generalized anxiety disorder, panic disorder, and
obsessive compulsive disorder); mood disorders (including depression, mania, bipolar disorders);
trigeminal neuralgia; hearing loss; tinnitus; neuronal damage including ocular damage;
retinopathy; macular degeneration of the eye; emesis; brain edema; pain, including acute and
chronic pain states, severe pain, intractable pain, inflammatory pain, neuropathic pain, post-
traumatic pain, bone and joint pain (osteoarthritis), repetitive motion pain, dental pain, cancer
pain, myofascial pain (muscular 1njury, fibromyalgia), perioperative pain (general surgery,
gynecological), chronic pain, neuropathic pain, post-traumatic pain, trigeminal neuralgia,
migraine and migraine headache and other diseases related to general orexin system dysfunction.
Thus, in specific embodiments the present invention may provide methods for:
enhancing the quality of sleep; augmenting sleep maintenance; increasing REM sleep; increasing
stage 2 sleep; decreasing fragmentation of sleep patterns; tre<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>