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(b) at least one pharmaceutically acceptable excipient.

37. A pharmaceutical composition comprising a therapeutically effective amouny/of
at least one compound of claim 34 and at least one pharmaceutically accepfable

excipient.

0 R?

Formula (1}

wherein

R'is (a) phenyl, optionally substituted wityf zero to four groups independently

selected from the group consjéting of halo, C4-Caalkyl alkoxy, perhaloalkyl

and perhaloalkoxy; or

selected from the group consisting of:
ﬂﬁi " j,’ ® j/\N

\/\(Rk)n \/\(R")n

ﬁ\(‘]\(\ 3“/

NS(RY,
,f\[ N
AN
(Rk)n\/

(b) heteroaryl, independen

R RJ'

il \
s

wherein R* is independently selected from the group consisting of H,
halo, C4-Caalkyl, hydroxyl, perhaloalkyl and alkoxy;
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Rl is independently selected from H or C;-Csalkyl wherein C1-Caalkyl is
optionally substituted with from one to three halo substituents, one OH
substituent or one alkoxy substituent; and
n is an integer from 0-3;

Xis N or CR?

R? is H, perhaloalkyl or C1-Cs lower alkyl;

R%is H, perhaloalkyt, C+-C4 alkyl, alkalkoxy, CHJR', -C(O)R® or phenylAvherein
said phenyl is optionally substituted with zero to two grouph
independently selected from the group consisting of hals, C4-Caalky!l,
alkoxy, perhaloalkyl and perhalcalkoxy;

R'is OH, NC3Hs, N(C1-Caalkyl)z or halo;

R®is OH, OC4-Cs alkyl, N{C4-Caalkyl)z, or NC3sHe:

R* and R®are independently H or C-Cs alkyl;

R? is phenyl or pyridyl, optionally substituted with z£ro to four R™ substituents
wherein R™ is independently selected om the group consisting of halo,
C1-Caalkyl hydroxy, alkoxy, perhaloglkyl and perhaloalkoxy; or

R? is independently selected from the groy consisting of:

and pharmaceutically acceptgble salts of compounds of Formula (1).

39. A method of treatind a subject suffering from or diagnosed with a disease,
disorder, or medical gondition mediated by P2X7 receptor activity, comprising
administering to g/ubject in need of such treatment an effective amount of at least

one compound/Aelected from compounds of Formula (lla and lIb):

JOK R® ge o R®
R8N N, oA N,
[N U T R
R4 R4
R? RY
Formula (lla) Farmula (Itb)

R?, R*and R® are independently H or C4-C3 alkyl;
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R® is phenyl or pyridyl, optionally substituted with zero to three R™ substituents
wherein R™ is independently selected from the group consisting of: halo,
C1-Csalkyl and perhaloalkyl;

R”is (a) phenyl, optionally substituted with zero to two groups independently
selected from the group consisting of halo and C4-Caalkyl. or

(b) heteroaryl, independently selected from the group consisting of:

}"mf'ljlra\(\\ "‘I\]/\N

(R, R, N(RY), (R“)n
F"'ﬁ ﬁk'?{ ;J‘Y Ny
N >¢ N-N  and NI ]
(R, R ~ e,

wherein R* is halo or C;-Caalkyl;
Rlis H or C,-Caalkyl; wherein Cq-Caalk

one halo substituent or one alkoxy

is optionally substituted with
stituent; and

n is an integer from 0-3; and
pharmaceutically acceptable salts of comgbunds of Formula (lia and ilb).
40. A method according to claim 38 _#vherein the disease, disorder, or medical
condition is selected from the groyh consisting of:
rheumatoid arthritis, ostgParthritis, psoriasis, septic shock, allergic
dermatitis, asthma, allergic ghthma, mild to severe asthma, steroid resistant
asthma, idiopathic pulmopgfary fibrosis, allergic rhinitis, chronic obstructive
pulmonary disease; aigfay hyper-responsiveness, diseases of the nervous and
neuro-immune systgfm, acute and chronic pain states of neuropathic pain,

inflammatory paipf spontaneous pain, opioid induced pain, diabetic neuropathy,

fsease, schizophrenia, Alzheimer's disease, Huntington's disease, autism, spinal
cord injury and cerebral ischemia/traumatic brain injury, stress-related disorders,
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diseases of the cardiovascular, metabolic, gastrointestinal and urogenital systems
such as diabetes, diabetes mellitus, thrombosis, irritable bowel syndrome, irritable
bowel disease, Crohn’s disease, ischemic heart disease, ischaemia, hypertensio
cardiovascular disease, myocardial infarction, and lower urinary tract dysfunctign
such as incontinence, lower urinary tract syndrome, Polycystic Kidney Diseghe,
Glomeruionephritis, skeletal disorders, osteoporosis, osteopetrosis, and glaucoma,
interstitial cystitis, cough, ureteric cbstruction, sepsis, Amyotrophic Lajéral
Sclerosis, Chaga's Disease, chlamydia, neuroblastoma, Tuberculogs, and
migraine.

41. A method according to claim 39, wherein the disease, gfsorder; or medical
condition is selected from the group consisting of:

rheumatoid arthritis, osteoarthritis, psoriasis, sgptic shock, allergic
dermatitis, asthma, allergic asthma, mild to severgfsthma, steroid resistant
asthma, idiopathic pulmonary fibrosis, allergic rifnitis, chronic obstructive
pulmonary disease; airway hyper-responsivepless, diseases of the nervous and
neuro-immune system, acute and chronic fain states of neuropathic pain,
inflammatory pain, sponfaneous pain, ghioid induced pain, diabetic neuropathy,
postherpetic neuralgia, low back paigf chemotherapy-induced neuropathic pain,
fibromyalgia, diseases involved wjh and without neuroinflammation of the central
nervous system, mood disordegg, major depression, major depressive disorder,
treatment resistant depressigh, bipolar disorder, anxious depression, anxiety,
cognition, sleep disorderg multiple sclerosis, epileptic seizures, Parkinson’s
disease, schizophrenigf Alzheimer's disease, Huntington's disease, autism, spinal
cord injury and cergiral ischemia/traumatic brain injury, stress-related disorders,
diseases of the ¢Ardiovascular, metabolic, gastrointestinal and urogenital systems
such as diabeiés, diabetes meliitus, thrombosis, irritable bowel syndrome, irritable
bowel disegbe, Crohn’s disease, ischemic heart disease, ischaemia, hypertension,
cardiovagcular disease, myocardial infarction, and lower urinary tract dysfunction
such g6 incontinence, lower urinary tract syndrome, Polycystic Kidney Disease,
Glgferulonephritis, skeletal disorders, osteoporosis, osteopetrosis, and glaucoma,
iNterstitial cystitis, cough, ureteric obstruction, sepsis, Amyotrophic Lateral
Sclerosis, Chaga's Disease, chlamydia, neuroblastoma, Tuberculosis, and

migraine.
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42. The method of claim38 wherein the disease, disorder or medical condition i

treatment resistant depression.

43. The method of claim 39, wherein the disease, disorder or medical cghdition is

treatment resistant depression.

44. A process for the preparation of a compound of Formula (1)

o R?
RBJ\N | N
R* N
RS R
Formula (1)

wherein
R'is (a) phenyl, optionally substituted with z€ro to four groups independently

selected from the group consistpfg of halo, C4-Csalkyl alkoxy, perhaloalkyl
and perhaloalkoxy; or

(b) heteroaryl, independently g€lected from the group consisting of:

3 P ~ w5 N .

N N. X

. N2
Rl R (R,

- N st - N
P I N :"L(/_/?

/ J
Rk)n O N\(Rk)n HN
¥ | N\
/\&N t
(R

wherein R* is independently selected from the group consisting of H,
halo, C4-Csalkyl, hydroxyl, perhaloalkyl and alkoxy;

Rlis independently selected from H or C;-Csalkyl wherein C1-Caalkyl is
optionally substituted with from one to three halo substituents, one OH
substituent or one alkoxy substituent; and

n is an integer from 0-3;
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Xis N or CR?

R?is H, perhaloalkyl or C1-Cs lower alkyl;

R®is H, perhaloalkyl, C+-C, alkyl, alkalkoxy, CHzR', -C(O)R® or phenyl, wherein
said phenyl is optionally substituted with zero to two groups
independently selected from the group consisting of halo, C1-Cgalkyf,
alkoxy, perhaloalkyl and perhaloalkoxy;

R'is OH, NC3Hg, N(C-Caalky!)z or halo;

R®is OH, OC4-Cs alkyl, N(C1-Caalkyl)z, or NC3Hs.

R* and R® are independently H or C;-Cj alkyl;

R® is phenyl or pyridyl, optionally substituted with zero to four B substituents

wherein R™ is independently selected from the grglp consisting of halo,

C+Cszalkyl hydroxy, alkoxy, perhaloalkyl and pgghaloalkoxy; or

R® is independently selected from the group consisting/of:

and phamaceutically acceptable salts of fompounds of Formula (l) comprising the
steps:

(a) reacting compound XXIVA wjh an azide source, an alkylating agent, a first
base and a copper (1) salt j a first organic scivent at a temperature of about

-78 °C, to form compoupd XXVA;

om the group consisting of. methanol, dichloromethane and
tetrahydrofuran, at a temperature of about -78 °C, and subsequently treating
the reaction mixture with NaBH,4 to form compound XXVIA,;
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3
0 R® JO\H R
JJ\[T{ =5 l{l N
R® N . | °N
LN L AN
Ry T N
P R’ R
4
;’& Ré HO” "R
XXVA XXVIA

{¢) reacting compound XXVIA with a sulfonyl chloride in a third organic

XXVIA; and

0 RS

JH

R8N - RS N
R5 \ ’ —_—

R? R!

HO” R4 R4
XXVIA XXVIIA

(d) reacting compound XXVIIA in a fgfrth solvent, with a third base at a

temperature of about 60 °C for agg#roximnately 3 hours to form a compound

of Formuta {I).

2 X
RE™ N N,
- [ X
R* N
R5 R1
Formula (1)

XXVIIA
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(b) at least one pharmaceutically acceptable excipient.

37. A pharmaceutical composition comprising a therapeutically effective amount of
at least one compound of claim 34 and at least one pharmaceutically acceptable

excipient.

38. The use of an effective amount of at least one compound selected from

compounds of Formula (1):

0 R®
RBJ\N N,
| X
R* N
R5 R1
Formula (I)

in the manufacture of a medicament for the treatment of a disease, disorder, or
medical condition mediated by P2X7 receptor activity,
wherein
R'is (a) phenyl, optionally substituted with zero to four groups independently
selected from the group consisting of halo, C4-Caalkyl alkoxy, perhaloalkyl
and perhaloalkoxy; or
(b) heteroaryl, independently selected from the group consisting of:

* \(}(}Ef’:\ﬁ\jf” N
(

N~N -
\’\ W R e, Ny
A N
AT, T T
LN d T )
(R%p
3w N
EZN ]’ 3
and :
W &

wherein R* is independently selected from the group consisting of H,
halo, C4-Caalkyl, hydroxyl, perhaloalkyl and alkoxy;
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Rl is independently selected from H or C4-Caalkyl wherein C4-Caalkyl is
optionally substituted with from one to three halo substituents, one OH
substituent or one alkoxy substituent; and

nis an integer from 0-3;

Xis N or CR;
R? is H, perhaloalkyl or C4-Cs lower alkyl;
R®is H, perhaloalkyl, C1-C4 alkyl, alkalkoxy, CHzR!, -C(O)R® or phenyl, wherein

said phenyl is optionally substituted with zero to two groups
independently selected from the group consisting of halo, C4-Csalkyl,

alkoxy, perhaloalkyl and perhaloalkoxy;

R'is OH, NC3Hs, N(C1-Caalkyl); or halo;
R®is OH, OC4-Cj3 alkyl, N(C4-Czalkyl),, or NC3Hg:
R* and R® are independently H or C4-Cj alkyl;

R® is phenyl or pyridyl, optionally substituted with zero to four R™ substituents

wherein R" is independently selected from the group consisting of halo,

C4-Csalkyl hydroxy, alkoxy, perhaloalkyl and perhaloalkoxy; or

R® is independently selected from the group consisting of:

F
0 0 F~o
& a and > I I :

and pharmaceutically acceptable salts of compounds of Formula (I).

39. The use of an effective amount of at least one compound selected from

compounds of Formula (lla and 11b):

O R® g6 0 R®
RB’U\N N RBJI\N N
| N N-R®
R* R4
R? RY
Formula (lla) Formula (IIb)

in the manufacture of a medicament for the treatment of a disease, disorder, or

medical condition mediated by P2X7 receptor activity,

wherein
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R®? R*and R®are independently H or C4-C; alkyl;

R® is pheny! or pyridyl, optionally substituted with zero to three R™ substituents
wherein R™ is independently selected from the group consisting of: halo
C1-Csalkyl and perhaloalkyl;

R” is (a) phenyl, optionally substituted with zero to two groups independently
selected from the group consisting of halo and C4-Czalkyl. or

(b) heteroaryl, independently selected from the group consisting of:

RSN,

(RY, ~(Re, ' R“) R")n
rr"\(j @‘s; o YN\
N. ¢ NN and j
(R0 R \"/\(Rk)n :

wherein R¥ is halo or C4-Caalkyl;

Rl is H or Cs-Caalkyl; wherein C;-Csalkyl is optionally substituted with
one halo substituent or one alkoxy substituent; and

n is an integer from 0-3; and

pharmaceutically acceptable salts of compounds of Formula (lla and lib).

40. The use according to claim 38, wherein the disease, disorder, or medical
condition is selected from the group consisting of:

rheumatoid arthritis, osteoarthritis, psoriasis, septic shock, allergic
dermatitis, asthma, allergic asthma, mild to severe asthma, steroid resistant
asthma, idiopathic pulmonary fibrosis, allergic rhinitis, chronic obstructive
pulmonary disease; airway hyper-responsiveness, diseases of the nervous and
neuro-immune system, acute and chronic pain states of neuropathic pain,
inflammatory pain, spontaneous pain, opioid induced pain, diabetic neuropathy,
postherpetic neuralgia, low back pain, chemotherapy-induced neuropathic pain,
fibromyalgia, diseases involved with and without neuroinflammation of the central
nervous system, mood disorders, major depression, major depressive disorder,
treatment resistant depression, bipolar disorder, anxious depression, anxiety,
coghnition, sleep disorders, multiple sclerosis, epileptic seizures, Parkinson’s

disease, schizophrenia, Alzheimer’s disease, Huntington's disease, autism, spinal
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cord injury and cerebral ischemia/traumatic brain injury, stress-related disorders,
diseases of the cardiovascular, metabolic, gastrointestinal and urogenital systems
such as diabetes, diabetes mellitus, thrombosis, irritable bowel syndrome, irritable
bowel disease, Crohn's disease, ischemic heart disease, ischaemia, hypertension,
cardiovascular disease, myocardial infarction, and lower urinary tract dysfunction
such as incontinence, lower urinary tract syndrome, Polycystic Kidney Disease,
Glomerulonephritis, skeletal disorders, osteoporosis, osteopetrosis, and glaucoma,
interstitial cystitis, cough, ureteric obstruction, sepsis, Amyotrophic Lateral
Sclerosis, Chaga's Disease, chlamydia, neurcblastoma, Tuberculosis, and

migraine.

41. The use according to claim 39, wherein the disease, disorder, or medical
condition is selected from the group consisting of:

rheumatoid arthritis, osteoarthritis, psoriasis, septic shock, allergic
dermatitis, asthma, allergic asthma, mild to severe asthma, steroid resistant
asthma, idiopathic pulmonary fibrosis, allergic rhinitis, chronic obstructive
pulmonary disease; airway hyper-responsiveness, diseases of the nervous and
neuro-immune system, acute and chronic pain states of neuropathic pain,
inflammatory pain, spontaneous pain, opiocid induced pain, diabetic neuropathy,
postherpetic neuralgia, low back pain, chemotherapy-induced neuropathic pain,
fibromyalgia, diseases involved with and without neuroinflammation of the central
nervous system, mood disorders, major depression, major depressive disorder,
treatment resistant depression, bipolar disorder, anxious depression, anxiety,
cognition, sleep disorders, multiple sclerosis, epileptic seizures, Parkinson’s
disease, schizophrenia, Alzheimer’s disease, Huntington’s disease, autism, spinal
cord injury and cerebral ischemia/traumatic brain injury, stress-related disorders,
diseases of the cardiovascular, metabolic, gastrointestinal and urogenital systems
such as diabetes, diabetes mellitus, thrombosis, irritable bowel syndrome, irritable
bowel disease, Crohn’s disease, ischemic heart disease, ischaemia, hypertension,
cardiovascular disease, myocardial infarction, and lower urinary tract dysfunction
such as incontinence, lower urinary tract syndrome, Polycystic Kidney Disease,
Glomerulonephritis, skeletal disorders, osteoporosis, osteopetrosis, and glaucoma,

interstitial cystitis, cough, ureteric obstruction, sepsis, Amyotrophic Lateral
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Sclerosis, Chaga's Disease, chlamydia, neuroblastoma, Tuberculosis, and

migraine.

42. The use of claim 38 wherein the disease, disorder or medical condition is

treatment resistant depression.

43. The use of claim 39, wherein the disease, disorder or medical condition is

treatment resistant depression.

44. A process for the preparation of a compound of Formula ()

0 R®
RBJ\N N,
| °X
R* N
RS R1
Formula ()

wherein
R'is (a) phenyl, optionally substituted with zero to four groups independently
selected from the group consisting of halo, C4-Cjalkyl alkoxy, perhaloalkyl
and perhaloalkoxy; or
(b) heteroaryl, independently selected from the group consisting of:

(Rk)n RJ K (Rk),,
I \(,\N 3 \(/ ~N vz
N 7 1J )
(Rk)n\/ RY, © N RY, HN
2 Ny
SPEN T
and /\¢N X
S (R4,

wherein R* is independently selected from the group consisting of H,

halo, C4-Csalkyl, hydroxyl, perhaloalkyl and aikoxy;
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Rl is independently selected from H or C1-Caalkyl wherein C¢-Cialkyl is
optionally substituted with from one to three halo substituents, one OH
substituent or one alkoxy substituent; and

n is an integer from 0-3;

X is N or CR%;

RZis H, perhaloalkyl or C4-Cs lower alkyl;

R%is H, perhaloalkyl, C1-C4 alkyl, alkalkoxy, CH,R', -C(O)R® or phenyl, wherein
said phenyl is optionally substituted with zero to two groups
independently selected from the group consisting of halo, C;-Csalkyl,
alkoxy, perhaloalkyl and perhaloalkoxy;

R'is OH, NCsHg, N(C4-Caalkyl), or halo;

R® is OH, OC+-C; alkyl, N(C4-Czalkyl)z, or NC3Hg;

R* and R® are independently H or C4-C; alkyl;

R® is phenyl or pyridyl, optionally substituted with zero to four R™ substituents
wherein R™ is independently selected from the group consisting of halo,
C4-Csalkyl hydroxy, alkoxy, perhaloalkyl and perhaloalkoxy; or

R? is independently selected from the group consisting of:

F
o) o) F~-o
%ﬁl’ - O@‘L’

and pharmaceutically acceptable salts of compounds of Formula (1) comprising the
steps:
(a) reacting compound XXIVA with an azide source, an alkylating agent, a first
base and a copper (1) salt in a first organic solvent at a temperature of about
-78 °C, to form compound XXVA;

0
0O R? RSJ\E N

J | N
8 R5 f

H

Y

XXIVA XXVA
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(b} reacting compound XXVA with ozone in a second organic solvent chosen

(c)

(d)

from the group consisting of: methanol, dichloromethane and

tetrahydrofuran, at a temperature of about -78 °C, and subsequently treating

the reaction mixture with NaBH,4 to form compound XXVIA;

3
0 R® J?\H R
A H N R8N N,
R8” "N > | °N
| N S R? ’
R3 N N 1
P R1 R
2"11\ R4 HO R4
XXVA XXVIA

reacting compound XXVIA with a sulfonyl chloride in a third organic
solvent, a second base, and an acylation catalyst, to form compound
XXVIIA; and

fL ’ R® 0o RS
H
RE” N N, RBJJ\N N,
5 \ :N _— 5 \ ,N
R N R N
R! R
HO™ "R* LGO” "R?*
XXVIA XXVIIA

reacting compound XXVIIA in a fourth solvent, with a third base at a

temperature of about 60 °C for approximnately 3 hours to form a compound

of Formula (1).

0 R® O RS
H
RBJLN \N\N RSJLN IN‘x
R? N R N
R1 RS R1
LGO~ "R*
Formula (1)
XXVIIA
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