
HETEROARYL AMIDE DERIVATIVES 5 CROSS-REFERENCE TO
RELATED APPLICATIONS       This application claims priority to U.S.
Provisional Application 60/867,248, filed November 27, 2006, which is
hereby incorporated by reference in its entirety. FIELD OF THE
INVENTION 10This invention relates generally to heteroaryl amide
derivatives that have useful pharmacological properties. The invention
further relates to the use of such compounds for treating conditions
related to P2X7 receptor activation, for identifying other agents that bind to
P2X7 receptor, and as probes for the detection and localization of P2X7
receptors. 15 BACKGROUND OF THE INVENTION       Pain perception,
or nociception, is mediated by the peripheral terminals of a group of
specialized sensory neurons, termed "nociceptors." A wide variety of
physical and chemical stimuli induce activation of such neurons in
mammals, leading to recognition of a potentially harmful stimulus.
Inappropriate or excessive activation of nociceptors, however, can result
in debilitating 20acute or chronic pain.       Neuropathic pain, which
typically results from damage to the nervous system, involves pain signal
transmission in the absence of stimulus, pain from a normally innocuous
stimulus (allodynia) and increased pain from a normally painful stimulus
(hyperalgesia). In most instances, neuropathic pain is thought to occur
because of sensitization in the peripheral and central nervous systems 25
following initial damage to the peripheral system (e.g., via direct injury or
systemic disease). Neuropathic pain is typically burning, shooting and
unrelenting in its intensity and can sometimes be more debilitating than
the initial injury or disease process that induced it.       Existing treatments
for neuropathic pain are generally suboptimal. Opiates, such as morphine,
are potent analgesics, but their usefulness is limited because of adverse
side effects, such 30 as physical addictiveness and withdrawal properties,
as well as respiratory depression, mood changes, and decreased
intestinal motility with concomitant constipation, nausea, vomiting, and
alterations in the endocrine and autonomic nervous systems. In addition,
neuropathic pain is frequently non-responsive or only partially responsive
to conventional opioid analgesic regimens, or to treatment with other
drugs, such as gabapentin. Treatments employing the
N-methyl-D-aspartate 35 antagonist ketamine or the alpha(2)-adrenergic
agonist clonidine can reduce acute or chronic pain, and permit a reduction
in opioid consumption, but these agents are often poorly tolerated due to
side effects.        Another common condition for which existing therapies
are insufficient or problematic is inflammation. Transient inflammation is a
beneficial mechanism that protects mammals from invading pathogens.
Uncontrolled inflammation, however, causes tissue damage and pain and
is the underlying cause of many illnesses, including asthma, as well as
other allergic, infectious, 5 autoimmune, degenerative, and idiopathic
diseases. Existing treatments often exhibit low, delayed or only temporary
efficacy, undesirable side-effects and/or a lack of selectivity. There is a
continuing need for new drugs that overcome one or more of the
shortcomings of drugs currently used for immunosuppression or in the
treatment or prevention of inflammatory disorders, including allergic
disorders, autoimmune disorders, fibrogenic disorders, and
neurodegenerative diseases, such as 



10amyotrophic lateral sclerosis, Alzheimer's disease, and Huntington's
disease.       The P2X7 receptor is a ligand-gated ion channel that is
activated by ATP and is present on a variety of cell types, including
microglia in the central nervous system and cells involved in inflammation
and immune system function, such as immune cells. In particular, P2X7 is
involved in activation of lymphocytes and monocyte/macrophages leading
to the increased release of pro-  15 inflammatory cytokines (e.g..
TNFalpha and 1L-lbeta) from these cells. Recent studies indicate that
inhibiting P2X7 receptor activation in situations of inflammation (e.g.,
rheumatoid arthritis and other autoimmune diseases, osteoarthritis,
uveitis, asthma, chronic obstructive pulmonary disease and inflammatory
bowel disease) or interstitial fibrosis results in a therapeutic effect. These
and other studies indicate that P2X7 receptor antagonists may find use in
the treatment and prophylaxis of pain,  20 including acute, chronic and
neuropathic pain, as well as a variety of other conditions including
osteoarthritis, rheumatoid arthritis, arthrosclerosis, inflammatory bowel
disease, Alzheimer's disease, traumatic brain injury, asthma, chronic
obstructive pulmonary disease, and fibrosis of internal organs (e.g.,
interstitial fibrosis).             Small molecule P2X7 receptor antagonists are
desirable for such therapies. The present 25invention fulfills this need, and
provides further related advantages. SUMMARY OF THE INVENTION
The present disclosure provides heteroaryl amide de vatives of Formula
A: X-Y Z1\ Z4'N'Tk,Formula A Za V      as well as pharmaceutically
acceptable salts, solvates (e.g., hydrates), amides and esters of such
30compounds. Within Formula A:  T, U and V are independently chosen
from CR3, CRA and N; in certain embodiments, exactly one of T, U and V
is CRA; W is -C(=0)NR4-, -NR4C(.=-0)- or -NR4-NR4-C(=-0)-; and is
attached via a carbon atom at Z), 4 or Z4; 



5X is absent or CI-Colkylene that is substituted with from 0 to 4
substituents independently chosen from: (i) CI-C4alkyl,
(C3-C8cycloalkyl)C0-C2aLkyl, (4- to 10-membered
heterocycle)C0-C4alkyl and pheny1C0-C2alkyl; (ii) substituents that taken
together with the atom to which they are attached or with the atoms
through which they are connected form a 3- to 8-membered cycloalkyl or
heterocycloalkyl ring; ; and (iii) a substituent that taken together with R4
and the atoms 10through which they are connected forms a 4- to
7-membered heterocycloalkyl Y is Cl-Csalkyl, C3-C16cycloalkyl, 4- to
16-membered heterocycloalkyl, 6- to 16-membered aryl or (5- to
16-membered heteroaryl, each of which is optionally substituted and each
of which is preferably substituted with from 0 to 6 substituents
independently chosen from hydroxy, halogen, cyano, amino, nitro, oxo,
aminocarbonyl, aminosulfonyl, COOH, CE-C6alkyl, C2-C6alkenyl, Cr  15
C6alkynyl, C1-C6haloalkyl, C1-C6hydroxyalkyl, C1-C6aminoalkyl,
C1-C6alkoxy, CI-C6haloalkoxy, C2-C6alkyl ether, CI-C6alkanoyl,
CI-C6alkylsu1fonyl, (C3-C7cycloalkyl)C0-C4alkyl, mono- or
di(C1-C6alkyl)arnino, CI-C6alkanoylamino, mono- or
di-(CE-C6alkyl)aminocarbonyl, mono- or di(CI-C6alkyDaminosulfonyl and
(C1-C6alkyl)sulfonylamino; or Y is substituted by at least two substituents
taken together with the atoms through which they are connected form a
bridge  20 the Formula -(CH2)q-P-(CH2)r-, wherein q and r are
independently 0 or 1 and P is CH2, 0, NH or S, the bridge optionally
substituted with from 0 to 2 substituents independently chosen from Cr
C4alkyl; or Y is substituted by at least two substituents taken together with
the atom to which they are attached form a spiro 3- to 7-membered
carbocyclic or heterocycloalkyl ring; 25Z1, 4 and Z4 are independently N,
CH or a substituted carbon (e.g., CR2); 2 is N, CH or a substituted carbon
(e.g., CRA or CR2); Each R2 and each R3 is independently chosen from
hydrogen, halogen, cyano, amino, nitro, aminocarbonyl, aminosulfonyl,
COOH, CI-C6alkyl, C2-C6alkenyl, C2-C6alkynyl, C1-C6haloa1kyl,
C1-C6hydroxyalkyl, C1-C6aminoalkyl, CI-Coalkoxy, C1-C6haloalkoxy,
CI-C6alkanoyl, C2-C6alkyl 30ether, (C3-C7cycloalkyl)C0-C4alkyl, mono-
or di-(CI-C6alkyl)amino, CI-C6alkylsulfonyl, CI-
C6alkanoylamino,mono-ordi-(C1-C6alkyl)aminocarbonyl,mono-ordi-(C1-
C6alkyl)aminosulfonyl and (CI-C6alkyl)sulfonylamino;  Each R4 is
independently hydrogen, CI-C6alkyl, or (C3-C8cycloalkyl)C0-C2alkyl; or
R4 taken together with a substituent of X and the atoms through which
they are connected forms a 4- to 7- 35membered heterocycloalkyl;  12 



0 RA is a group of the formula -L-A,RI, or a group chosen from M, such
that RA is not absent, wherein:   L is absent or CI-C6alkylene that is
optionally modified by the replacement of a carbon-carbon single bond
with a double or triple carbon-carbon bond, which alkylene is optionally  5
substituted with oxo; and A is absent or CO, 0, NR6, S, SO, 502, CONR6,
NR6CO, (C4-C12cycloalkyl), (4- to 7-membered heterocycle), phenyl-E-,
or (5- or 6-membered heterocycle)-E-; wherein 1(6 is hydrogen or
CIC6alkyl and E is 0, S, 502 or NH;           such that each -L-A is
substituted with from 0 to 6, or from Ito 6, groups independently chosen
10 from M; and each M is: (i) CI-C6haloalkyl, CI-C6alkoxy, CI-C6alkylthio,
(3- to 12-membered carbocycle)Q-C4alkyl, (4- to 10-membered
heterocycle)C0-C4alkyl, C2-C6alkyl ether, C1-C6alkanoyl,
CIC6alkanoyloxy, C1-C6alkanoylamino, C1-C6alkylsulfonyl,
C1-C6alkylsulfonyIC0-C4alkyl,  15 CL-C6alkylsulfonylarnino,
CI-C6alkylsulfonylatninoC0-Colkyl, CI-C6alkylsulfonyloxy, mono- or
di-(CI-C6alkyDaminoC0-C4alkyl, mono- or di-(CI-C6alkyl)aminosulfonyl,
mono- or di-(CI-C6alkyl)aminocarbony1C0-Cgalkyl or CI-C6alkylsilyloxy;
each of which is substituted with from 0 to 6 substituents independently
chosen from oxo, amino, halogen, hydroxy, cyano, aminocarbonyl,
aminosulfonyl, COOH, Ci-C6alkyl optionally  20 substituted with COOH,
amino, cyano, Ci-C6alkoxycarbonyl or C1-C6alkoxy, CIC6hydroxyalkyl,
C1-C6haloalkyl, imino, hydroxyimino, C1-C6alkoxy that is optionally
substituted with CI-C6alkanoyloxy, C1-C6haloalkoxy, CI-C6alkoxy,
C2-C6alkyl ether, CtC6alkanoyl, C1-C6alkanoyloxy, CI-C6alkoxycarbonyl,
CI-C6alkanoylamino, mono- or di(CI-C6alky9amino, CrCealkylsulfonyl,
CI-C6alkylsulfonylamino, mono- or di-(C/-  25 ColkyDaminosulfonyl,
mono- or di-(C1-C6alkylarnino)carbonyl, phenyl optionally substituted with
halogen or C1-C6haloalkyl, cycloalkyl, and 4- to 7-membered heterocycle;
or (iii) two M taken together with the atoms through which they are
connected form a bridge of the Formula -(CH2)4-1)-(CH2)r-, wherein q
and r are independently 0 or 1 and P is CH2, 0, 30NH or S, the bridge
optionally substituted with from 0 to 2 substituents independently chosen
from oxo and CI-C4alkyl; or (iv) when -L-A- is substituted by at least two M
at the same atom of -L-A-, two M taken together with the atom to which
they are attached form a spiro 3- to 7-membered  carbocyclic or
heterocycloallcyl ring that is substituted with from 0 to 2 substituents
independently chosen from oxo and CI-C4alkyl; 



o is an integer ranging from 0 to 4; p is 0 or I; and 51211 and Ri2 are: (i)
independently chosen from: (a) hydrogen, (b) CrC6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C1-C6haloalkyl, C2-C6alkyl ether, (Cr
C7cycloalkyl)C0-Calkyl, and phenylC0-C2alkyl, each of which is
substituted with  10 from 0 to 4 substituents independently chosen from
hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl, COOH,
oxo, C1-C6alkyi, Ci-C6haloalkyl, Crchydroxyalkyl, C 1-calkoxy, C2-C6alkyl
ether, mono- or di-(C,- C6a1kyl)aminoC9-C4alkyl, mono- or
di-(C/-C6alkyl)aminocarbonyl, CIC6alkylsulfonyl, CI-C6alkylsulfonylamino,
4- to 7-membered heterocycloallcyl 15that is optionally substituted with
one or two methyl groups, and 5- or 6- membered heteroaryl; or (ii) taken
together to form a 5- to 7-membered heterocycloalkyl that is substituted
with from 0 to 4 substituents independently chosen from halogen, hydroxy,
cyano, amino, aminocarbonyl, aminosulfonyl, COOH, oxo, Ci-C6alkyl,
C2-C6alkenyl, C2-C6alkynyl,  20 C1-C6haloallcyl, CI-C6hydroxyalkyl,
CI-C6alkoxy, CI-C6haloalkoxy, C2-C6alkyl ether,
(C3-C7cycloalkyl)C0-calkyl, mono- or di-(C1-calkyl)aminoC0-Calkyl,
mono- or di(CI-C6alkyl)aminocarbonyl, CI-C6alkylsulfonyl,
Ci-C6alkylsulfonylamino, 4- to 7- membered heterocycloalkyl that is
optionally substituted with one or two methyl groups, and 5- or
6-membered heteroaryl. 25Within certain embodiments, the present
disclosure provides heteroaryl amide derivatives of Formula I: w-x,y
Formula I IIU Z2". 



Zs as well as pharmaceutically acceptable salts, solvates (e.g., hydrates),
amides and esters of such compounds. Within Formula I: 30T, U and V
are independently chosen from CR3, CRA and N, such that exactly one of
T, U and V is CRA;  W, X and Y are as described for Formula A; in certain
embodiments, Y is C3-C16cycloalkyl, 4- to 16- membered
heterocycloalkyl, 6- to I6-membered aryl or (5- to 16-membered
heteroaryl, each of which is substituted with from 0 to 6 substituents
independently chosen from hydroxy, halogen, cyano, amino, nitro, oxo,
arninocarbonyl, aminosulfonyl, COOH, C1-C6alkyl, C2-C6alkenyl, Cr 5
C6allcynyl, C1-C6haloalkyl, C1-C6hydroxyalkyl, CI-Cominoalkyl,
CrC6alkoxy, CI-C6haloalkoxY, C2-C6alkyl ether, C1-C6alkanoyl,
C1-C6allcylsulfonyl, (C3-C7cycloalkyl)C0-C4alkyl, mono- or
di(C1-C6alkyl)arnino, CI-C6alkanoylamino, mono- or
di-(C/-C6alkyl)aminocarbonyl, mono- or di(C1-calkyl)aminosulfonyl and
(C1-C6alkyl)sulfonylarnino; Z1 and 4 are independently N or CR2; 104 is
N, CR2 or CRA; in certain embodiments, 4 is N or CR2; Each R2, R3 and
R4 is as described above for Formula A; and RA is as described above for
Formula A; in certain embodiments: (i) RA is not CI-C6alkoxy; (ii) RA is a
group of the formula -L-A and L is not absent if a group represented by M
is aromatic and Y is aromatic or a 6-membered heterocycloalkyl; and (iii) if
Y is optionally substituted phenyl, then 15RA is not CI-C4alkoxycarbonyl.
Within certain embodiments, the present disclosure provides heteroaryl
amide derivatives of Formula II:    



as well as pharmaceutically acceptable salts, solvates (e.g., hydrates),
amides and esters of such compounds. 20Within Formula II: T, U and V
are independently chosen from CR3 and N; W and X are as described for
Formula A; Y is C3-C16cycloalkyl or 4- to 16-membered heterocycloallcyl,
each of which is substituted with from 0 to 6 substituents independently
chosen from hydroxy, halogen, cyano, amino, nitro, oxo, 25
aminocarbonyl, aminosulfonyl, COOH, C1-calkyl, C2-C6alkenyl,
C2-C6alkynyl, C,-C6haloalkyl, C1-C6hydroxyalkyl, C1-C6aminoallcyl,
CI-calkoxy, C1-C6haloalkoxy, C2-C6alkyl ether, Cr Coalkanoyl,
C1-C6alkylsulfonyl, (C3-Cicycloalkyl)Co-C4alkyl, mono- or
di-(C1-C6alkyl)atnino, Cr Coalkanoylarnino, mono- or
di-(C1-C6alkyl)aminocarbonyl, mono- or di4CIC6alkyliaminosulfonyl and
(CI-C6alkyl)sulfonylamino; 30 4 and 4 are independently N or CR2; Each
R2, R3 and R4 is as described above for Formula A; and RA is as
described above for Formula A.          Within further embodiments, the
present disclosure provides heteroaryl amide derivatives of Formula 111
XUFormula HI as well as pharmaceutically acceptable salts, solvates (e.g"
hydrates), amides and esters of such compounds. 5Within Formula DI: T,
U and V are independently chosen from CR3, CRA and N, such that
exactly one of T, U and V is CRA: 



W, X and? are as described for Formula A; in certain embodiments, Y is
C3-C16cycloalkyl, 4- to )6-membered heterocycloalkyl, 6- to
16-membered aryl or (5- to 16-membered heteroaryl, each of 10 which is
substituted with from 0 to 6 substituents independently chosen from
hydroxy, halogen, cyano, amino, nitro, oxo, atninocarbonyl, aminosulfonyl,
COOH, CI-C6alkyl, C2-C6alkenyl, Cr C6allcynyl, C1-C6haloalkyl,
CI-C.6hydroxya1kyl, CI-C6aminoallcyl, CI-C6alkoxy, C1-C6haloalkoxYi
C2-C6alkyl ether, CI-C6alkanoyl, C[-C6allcylsulfonyl,
(C3-C7cycloalkyl)C0-C4alkyl, mono- or di(C1-C6alkyl)amino,
CI-C6alkanoylamino, mono- or di-(CI-C6alkyDaminocarbonyl, mono- or di-
15(CI-C6alkyl)arninosulfonyl and (C1-C6alkyl)sulfonylamino; Z2, Z3 and
Z4 are independently N or CR2; Each R2, R3 and R4 is as described
above for Formula A; and RA is as described above for Formula A. Within
further embodiments, the present disclosure provides heteroaryl amide 20
derivatives of Formula IV: Formula IV as well as pharmaceutically
acceptable salts, solvates (e.g., hydrates), amides arid esters of such
compounds. Within Formula IV:      T, IJ and V are independently chosen
from CR3, CRA and N, such that exactly one of T, U and V is 25 CRA; W,
X and Y are as described for Formula A; in certain embodiments, Y is
C3-C16cycloalkyl, 4- to 16- membered heterocycloalkyl, 6- to
16-membered aryl or (5- to 16-membered heteroaryl, each of which is
substituted with from 0 to 6 substinients independently chosen from
hydroxy, halogen, cyano, amino, nitro, oxo, aminocarbonyl, aminosulfonyl,
COOH, C1-C6alkyl, C2-C6alkenyl, Cr 30Colk-ynyl, CI-C6haloalkyl,
CrC6hydroxyaLkyl, CI-Cominoalkyl, C1-Cf,alkoxy, C1-C6haloalkoxy,
C2-C6alkyl ether, CI-Coalkanoyl, C/-C6alkylsulfonyl,
(C3-C2cycloalkyl)C6-C4alkyl, mono- or di -  



(CrCeallcypamino, CI-C6alkanoylarnino, mono- or
di-(CI-C6allcypaminocarbonyl, mono- or di(C1-C6alkyl)aminosulfonyl and
(C1-C6alkyl)sulfonylamino; Zi, 4 and 14 are independently N or CR2;
Each R2, R3 and 12.4 is as described above for Formula A; and RA is as
described above for Formula A.        Within certain embdiments,
heteroaryl amide derivatives of Formula A, I, II, ill or IV are PM; receptor
antagonists and exhibit a an IC 5o value of no greater than 20 micromolar,
10 micromolar, 5 micromolar, 1 micromolar, 500 nanomolar, or 100
nanomolar in an in vitro assay for determination of P2X7 receptor
antagonist activity. In certain embodiments, such P2X7 receptor
antagonists exhibit no 10  detectable agonist activity in an in vitro assay of
P2X7 receptor activity (La, within an assay provided in Example 4, herein)
at a concentration equal to the 1050, 10 times the IC50 or 100 times the
1050 and/or at a concentration of 2,500 nM.        Within certain
embodiments, heteroaryl amide derivatives provided herein are labeled
with a detectable marker (e.g., radiolabeled or fluorescein conjugated).
15The present disclosure further provides, within other aspects,
pharmaceutical compositions comprising at least one heteroaryl amide
derivative provided herein in combination with a physiologically acceptable
carrier or excipient.        Within further embodiments, methods are
provided for modulating (e.g., reducing) cellular P2X7 receptor activation
or activity, comprising contacting a cell (e.g., microglia, astrocyte or
peripheral 20  macrophage or monocyte) that expresses a P2X7 receptor
with at least one P2X7 receptor modulator as described herein. Such
contact may occur in vivo or in vitro and is generally performed using a
concentration of P2X7 receptor modulator that is sufficient to detectably
alter P2X7 receptor activity in vitro (as determined using an assay
provided in Example 4).           The present disclosure further provides
methods for treating a condition responsive to 25P2X7 receptor
modulation in a patient, comprising administering to the patient a
therapeutically effective amount of at least one P2X7 receptor antagonist
as described herein.         Within other embodiments, methods are
provided for treating pain in a patient, comprising administering to a
patient suffering from (or at risk for) pain a therapeutically effective
amount of at least one P2X7 receptor antagonist as described herein.
30Within other embodiments, methods are provided for treating
inflammation in a patient, comprising administering to a patient suffering
from (or at risk for) inflammation a therapeutically effective amount of at
least one P2X7 receptor antagonist as described herein. 



Methods are further provided for treating osteoarthritis, rheumatoid
arthritis, lupus erythematosus, multiple sclerosis, arthrosclerosis,
inflammatory bowel disease. Alzheimer's 35 disease, traumatic brain
injury, asthma, chronic obstructive pulmonary disease, ocular conditions
(e.g., glaucoma) or fibrosis of interim! organs (e.g., interstitial fibrosis) in a
patient, comprising  administering to a patient suffering from (or at risk for)
one or more of the foregoing conditions a therapeutically effective amount
of at least one P2X7 receptor antagonist as described herein.
Methods are further provided for identifying an agent that binds to P2X7
receptor, comprising: (a) contacting P2X7 receptor with a labeled
compound that is a heteroaryl amide derivative as 5 described herein
under conditions that permit binding of the compound to P2X7 receptor,
thereby generating bound, labeled compound; (b) detecting a signal that
corresponds to the amount of bound, labeled compound in the absence of
test agent; (c) contacting the bound, labeled compound with a test agent;
(d) detecting a signal that corresponds to the amount of bound labeled
compound in the presence of test agent; and (e) detecting a decrease in
signal detected in step (d), as compared to the 10signal detected in step
(b).        Within further embodiments, the present disclosure provides
methods for determining the presence or absence of P2X7 receptor in a
sample, comprising: (a) contacting a sample with a compound as
described herein under conditions that permit modulation by the
compound of P2X7 15receptor activity; and (b) detecting a signal
indicative of a level of the compound modulating P2X7 receptor activity.
The present disclosure also provides packaged pharmaceutical
preparations, comprising: (a) a pharmaceutical composition as described
herein in a container; and (b) instructions for using the composition to treat
one or more conditions responsive to P2X7 receptor modulation, such as
20 pain, osteoarthritis, rheumatoid arthritis, lupus erythematosus, multiple
sclerosis, arthrosclerosis, inflammatory bowel disease, Alzheimer's
disease, traumatic brain injury, asthma, chronic obstructive pulmonary
disease, and/or fibrosis of internal organs (e.g., interstitial fibrosis).        In
yet another embodiment, the present disclosure provides methods for
preparing the compounds disclosed herein, including the inteiinediates.
25Also provided herein are methods for treating or preventing cirrhosis in
a patient, 



comprising administering to the patient a therapeutically effective amount
of a P2X7 antagonist.  In a first aspect, there is provided a compound of
the formula: W y Z2* Z3 or a pharmaceutically acceptable salt or hydrate
thereof, wherein: T and U are independently chosen from CR3 and CRA;
and V is N; W is -C(=0)NR4-, -NR4C(=0)- or X is absent or CI-C6alkylene
that is substituted with from 0 to 4 substituents independently chosen
from: (i) (C3-C8cycloalkyl)C0-C2alkyl, (4- to 10-membered
heterocycle)C0-C4alkyl, and phenylC0-C2alkyl; (ii) substituents that taken
together with the atom to which they are attached or with the atoms
through which they are connected form a 3- to 8-membered cycloalkyl or
heterocycloalkyl ring; and (iii) a substituent that taken together with R.4
and the atoms through which they are connected forms a 4- to
7-membered heterocycloalkyl; Y is C3-CI6cycloalicyl, 4- to 16-membered
heterocycloallcyl, 6- to 16-membered aryl or 5- to 16- membered
heteroaryl, each of which is substituted with from 0 to 6 substituents
independently chosen from hydroxy, halogen, cyano, amino, nitro, oxo,
aminocarbonyl, aminosulfonyl, COOH, CI-C6alkyl, C2-C6alkenyl,
C2-Colicynyl, C1-C6haloalkyl, C1-C6hydroxyalkyl, CI-C6aMinOalkyl,
CiColkoxy, C1-C6haloalkoxy, C2-C6alkyl ether, C /-C6alkanoyl,
C1-C6alkylsulfonyl, (C3- C7cycloalkyl)Co-Coalkyl, mono- or
di-(C1-C6alkyl)amino, CI-C6alkanoylamino, mono- or
di-(CiC6alicyl)aminocarbonyl, mono- or di-(CI-C6alkyl)aminosulfonyl and
(CI-C6a1kyl)sulfony1amino; 4, 4 and 4 are independently CH; 



Each R3 is independently chosen from hydrogen, halogen, cyano, amino,
nitro, aminocarbonyl, aminosulfonyl, COOH, C1-C6alkyl, C2-C6alkenyl,
C2-C6alkynyl, C1-C6haloalkyl, CIC6hydroxyalkyl, C1-C6aminoalkyl,
CI-C6alkoxy, C1-C6haloalkoxy, CI-C6alkanoyl, C2-C6alkyl ether,
(C3-C7cycloalkyl)C0-C4alkyl, mono- or di-(C1-C6alkyl)amino,
CI-C6alkylsu1fonyl,  Colkanoylamino,mono- or
di-(CI-C6allcyparninocarbonyl,mono- or di-(Ci- C6alkyl)aminosulfonyl and
(C1-C6alkyl)sulfonylarnino; Each R4 is independently hydrogen,
C1-C6allcyl, or (C3-C8cyc)oalkyl)Co-C2alkyl, or R4 taken together with a
substituent of X and the atoms through which they are connected forms a
4- to 7- membered heterocycloalkyl; 0 P N RA is a group of the formula
-L-A,Ril, or a group chosen from M. such that RA is not absent, wherein: L
is absent or CI-C6alkylene that is optionally modified by the replacement
of a carbon-carbon single bond with a double or triple carbon-carbon
bond, and which alkylene is optionally substituted with oxo; and A is
absent or CO, 0, NR6, S. SO, SO2, CONR6, NR6CO, (C4-C12cycloalkyl),
(4- to 7-membered heterocycle), phenyl-E-, or (5- or 6-membered
heterocycle)-E-; wherein R6 is hydrogen or CIC6alkyl and E is 0, S. SO2
or NH; such that each -L-A is substituted with from 1 to 6 groups
independently chosen from M; and each M is: (i) hydroxy, halogen, cyano,
amino, imino, hydroxyimino, aminocarbonyl, aminosulfonyl or COOH; 



(ii) CI-C6haloalkyl, CI-C6alkoxy, CI-C6alkylthio, (3- to 12-membered
carbocycle)Ca-C4alkyl, (4- to 10-membered heterocycle)Co-C4alkyl,
C2-C6alkyl ether, CI-C6alkanoyl, CiC6alkanoyloxy, C1-C6alkanoylarnino,
C1-C6alkylsulfonyl, CI-C6alkylsulfonylCD-Collcyl,
CI-C6alkylsulfonylamino, CI-C6alkylsulfonylaminoCa-C4allcyl,
C1-Colkylsulfonyloxy, mono- or di-(CI-C6alkyl)aminoC0-C4alkyl, mono- or
di-(C1-C6alkyl)aminosulfonyl, mono- or
di-(CI-C6allcyl)aminocarbonylCo-Calkyl or C1-C6alkylsilyloxy; each of
which is substituted with from 0 to 6 substituents independently chosen
from oxo, amino, halogen, hydroxy, cyano, aminocarbonyl, arninosulfonyl,
COOH, CI-C6alicyl optionally substituted with COOH, amino, cyano,
CI-C6alkoxycarbonyl or CI-C6alkoxy, CiC6hydroxyalkyl, C1-C6haloalkyl,
imino, hydroxyimino, CI-C6alkoxy that is optionally substituted with
CI-C6alkanoyloxy, C1-C6haloalkoxy, C1-C6alkoxy, C2-Colkyl ether, Cr
Colkanoyl, CI-C6alkanoyloxy, C1-C6alkoxycarbonyl,
C1-C6alkanoylamino, mono- or di(C1-C6alkyl)amino, CE-C6allcylsulfonyl,
C1-C6alkylsulfonylarnino, mono- or di-(CiC6alkyl)aminosulfonyl, mono- or
di-(C1-C6alkylamino)carbonyl, phenyl optionally substituted with halogen
or C1-C6haloalkyl, cycloallcyl, and 4- to 7-membered heterocycle; or  (iii)
two M taken together with the atoms through which they are connected
form a bridge of the Formula -(CH2)1-P-(CH2),-, wherein q and r are
independently 0 or I and P is CH2, 0, NH or S, the bridge optionally
substituted with from 0 to 2 substituents independently chosen from oxo
and CI-C4alkyl; or (iv) when -L-A- is substituted by at least two M at the
same atom of -L-A-, two M taken together with the atom to which they are
attached form a 3- to 7-membered carbocyclic or heterocycloalkyl ring that
is substituted with from 0 to 2 substituents independently chosen from oxo
and CI-Cialkyl; such that: (i) RA is not CI-C6a1coxy; (ii) RA is a group of
the formula -L-A and L is not absent if a group represented by M is
aromatic and Y is aromatic or a 6-membered heterocycloalkyl; and (iii) if Y
is optionally substituted phenyl, then RA is not Ci-Cialkoxycarbonyl; o is
an integer ranging from 0 to 4; p is 0 or 1; and RI, and R12 are: (i)
independently chosen from. (a) hydrogen, (b) C1-C6allcyl, C2-C6alkenyl,
C2-C6alkynyl, C1-C6haloalkyl, C2-calkyl ether, (Cr
C7cycloalkYl)C0-C4alkyl, and phenylC0-C2alkyl, each of which is
substituted with from 0 to 4 substituents independently 'chosen from
hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl, COOH,
oxo, CI-Coalkyl, C1-C6haloalkyl, C1-C6hydroxyallcyl, CI-C6alkoxy,
C2-C6allcyl ether, mono- or di-(C1- C6alkyl)aminoCo-Colkyl, mono- or
di-(CI-C6alkyl)aminocarbonyl, Cr Colkylsulfonyl, C1-C6alkylsulfonylamino,
4- to 7-membered beterocycloalkyl that is optionally substituted with one
or two methyl groups, and 5- or 6- membered heteroaryl; or (ii) taken
together to form a 5- to 7-membered heterocycloallcyl that is substituted
with from 0 to 4 substituents independently chosen from halogen, hydroxy,
cyano, amino, aminocarbonyl, aminosulfonyl, COOH, oxo, CI-C6alkyl,
Crcalkenyl, C2-C6alkynyl, CI-C,shaloalkyl, C1-C6hydroxyalkyl,
CI-C6alkoxy, CI-C6haloalkoxy, C2-C6alkyl ether,
(C3-C7cycloalkyl)Co-Calkyl, mono- or di-(CI-C6alk-yDaminoCo-Colky1,
mono- or di(C1-C6a1kyl)aminocarbony1, C1-C6alkylsulfonyl,
CI-Collcylsulfonylamino, 4- to 7- membered heterocycloalkyl that is
optionally substituted with one or two methyl groups, and 5- or
6-membered heteroaryl.         In a second aspect, there is provided a
compound or salt or hydrate thereof as defined above, wherein the
compound exhibits no detectable agonist activity an in vitro assay of P2X7
receptor agonism. 5In a third aspect, there is provided a compound or salt
or hydrate thereof as defined above, wherein the compound has an 1050
value of 20 micromolar or less in an assay for P2X7 receptor antagonism.
In a fourth aspect, there is provided a pharmaceutical composition,
comprising at least one compound or salt or hydrate thereof as defined
above in combination with a physiologically 



10acceptable carrier or excipient.         In a fifth aspect, there is provided a
method for modulating the activity of a P2X7 receptor in vitro, the method
comprising contacting P2X7 receptor with at least one compound or salt
or hydrate thereof as defined above, under conditions and in an amount
sufficient to detectably alter P2X7 receptor activity. 15In a sixth aspect,
there is provided the use of a compound or salt or hydrate thereof as
defined above, in the preparation of a medicament for altering the activity
of the P2X7 receptor in a patient.         In a seventh aspect, there is
provided a method for detennining the presence or absence of P2X7
receptor in a sample, comprising the steps of: 20(a) contacting a sample
with a compound or salt or hydrate thereof as defined above, under
conditions that permit modulation by the compound of P2X7 receptor
activity; and (b) detecting a signal indicative of a level of the compound or
salt or hydrate thereof modulating P2X7 receptor activity, and therefrom
determining the presence or absence of P2X7 receptor in the sample.
25In an eighth aspect, there is provided a packaged pharmaceutical
preparation, comprising: (a) a pharmaceutical composition as defined in
the fourth aspect in a container; and (b) instructions for using the
composition to treat pain.               In a ninth aspect, there is provided a
packaged pharmaceutical preparation, comprising: 30(a) a pharmaceutical
composition as defined in the fourth aspect in a container; and  (b)
instructions for using the composition to treat inflammation, a neurological
or neurodegenerative disorder, a cardiovascular disorder or an immune
system disorder. 



In the tenth aspect, there is provided the use of a compound or salt or
hydrate thereof as defined above for the manufacture of a medicament for
the treatment of a condition responsive to P2X7 receptor modulation.
These and other aspects of the invention will become apparent upon
reference to the following detailed description. DETAILED DESCRIPTION
As noted above, the present invention provides heteroaryl amide
derivatives. Such compounds may be used in vitro or in vivo, to modulate
P2X7 receptor activity in a variety of contexts. TERMINOLOGY
Compounds are generally described herein using standard nomenclature
For compounds having asymmetric centers, it should be understood that
(unless otherwise specified) all of the optical isomers and mixtures thereof
are encompassed. In addition, compounds with carbon-carbon double
bonds may occur in Z- and E- forms, with all isomeric forms of the
compounds being included in the  present invention unless otherwise
specified. Where a compound exists in various tautomeric forms, a recited
compound is not limited to any one specific tautomer, but rather is
intended to encompass all tautomeric forms. Certain compounds are
described herein using a general formula that includes variables (e.g., Rt,
A, X). Unless otherwise specified, each variable within such a formula is
defined  5 independently of any other variable, and any variable that
occurs more than one time in a formula is defined independently at each
occurrence.        The phrase "heteroaryl amide derivative," as used herein,
encompasses all compounds of Formula A, as well as compounds of
Formula I, II, LII or IV, including compounds of other Formulas provided
herein (and including any enantiomers, racemates and stereoisomers, and
including the 10  various crystal forms and polymorphs) and
pharmaceutically acceptable salts, solvates (e.g., hydrates, including
hydrates of salts), amides and esters of such compounds.        A
"pharmaceutically acceptable salt" of a compound recited herein is an acid
or base salt that is suitable for use in contact with the tissues of human
beings or animals without excessive toxicity or carcinogenicity, and
preferably without irritation, allergic response, or other problem or
complication.  15 Such salts include mineral and organic acid salts of
basic residues such as amines, as well as alkali or organic salts of acidic
residues such as carboxylic acids. Specific pharmaceutically acceptable
anions for use in salt formation include, but are not limited to, acetate,
2-acetoxybenzoate, ascorbate, benzoate, bicarbonate, bromide, calcium
edetate, carbonate, chloride, citrate, dihydrochloride, diphosphate,
ditartrate, edetate, estolate (ethylsuccinate), formate, fumarate,
gluceptate, gluconate,  20 glutamate, glycolate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, hydroiodide,
hydroxymaleate, hydroxynaphthoate, iodide, isethionate, lactate,
lactobionate, malate, maleate, mandelate, methylbromide, methylnitrate,
methylsulfate, mucate, napsylate, nitrate, pamoate, pantothenate,
phenylacetate, phosphate, polygalacturonate, propionate, salicylate,
stearate, subacetate, succinate, sulfamate, sulfanilate, sulfate, sulfonates
including besylate 25(benzenesulfonate), camsylate (camphorsulfonate),
edisylate (ethane-1,2-disulfonate), esylate (ethanesulfonate)
2-hydroxyethylsulfonate, mesylate (methanesulfonate), triflate
(trifluoromethanesulfonate) and tosylate (p-toluenesulfonate), tannate,
tartrate, teoclate and triethiodide. Similarly, pharmaceutically acceptable
cations for use in salt formation include, but are not limited to ammonium,
benzathine, chloroprocaine, choline, diethanolamine, ethylenediarnine,  30
meglumine, procaine, and metals such as aluminum, calcium, lithium,
magnesium, potassium, sodium and zinc. Those of ordinary skill in the art
will recognize further pharmaceutically acceptable salts for the
compounds provided herein. In general, a pharmaceutically acceptable
acid or base salt can be synthesized from a parent compound that
contains a basic or acidic moiety by any conventional chemical method.
Briefly, such salts can be prepared by reacting the free acid or base forms
of these 



35 compounds with a stoichiometric amount of the appropriate base or
acid in water or in an organic solvent, or in a mixture of the two; generally,
the use of nonaqueous media, such as ether, ethyl acetate, ethanol,
methanol, isopropanol or acetonitrile, is preferred.        It will be apparent
that each compound provided herein may, but need not, be formulated as
a solvate (e.g., hydrate) or non-covalent complex. In addition, the various
crystal forms and polymorphs are within the scope of the present
invention. Also provided herein are prodrugs of the compounds of the
recited Formulas. A "prodrug" is a compound that may not fully satisfy the
5 structural requirements of the compounds provided herein, but is
modified in vivo, following administration to a patient, to produce a
compound a formula provided herein. For example, a prodrug may be an
acylated derivative of a compound as provided herein. Prodrugs include
compounds wherein hydroxy, amine or sulfhydryl groups are bonded to
any group that, when administered to a mammalian subject, cleaves to
form a free hydroxy, amino, or sulfhydryl group,  10 respectively.
Examples of prodrugs include, but are not limited to, acetate, formate,
benzoate and peptide derivatives of alcohol and amine functional groups
within the compounds provided herein. Prodrugs of the compounds
provided herein may be prepared by modifying functional groups present
in the compounds in such a way that the modifications are cleaved in vivo
to yield the parent compounds. 15As used herein, the term "alkyl" refers to
a straight or branched chain saturated aliphatic hydrocarbon. Alkyl groups
include groups having from Ito 8 carbon atoms (C1-Coalkyl), from 1 to 6
carbon atoms (C1-C6alkyl) and from 1 to 4 carbon atoms (C1-C4alkyl),
such as methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl,
pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl and
3-methylpentyl. "Co-Coalkyl" refers to a single covalent bond (Co) or an
alkyl group having from  20 1 to n carbon atoms; for example "C0-C4alkyl"
refers to a single covalent bond or a C1-C,alkyl group. In some instances,
a substituent of an alkyl group is specifically indicated. For example,
"hydroxyaLkyl" refers to an alkyl group substituted with at least one -OH;
"arninoalkyl" refers to an alkyl group substituted with at least one -NI-12.
"Alkenyl" refers to straight or branched chain alkene groups, which
comprise at least one  25 unsaturated carbon-carbon double bond.
Alkenyl groups include C2-Csalkenyl, C2-C6aLkenyl and Cr C4alkenyl
groups, which have from 2 to 8, 2 to 6 or 2 to 4 carbon atoms,
respectively, such as ethenyl, ally) or isopropenyl. "Alkynyl" refers to
straight or branched chain alkyne groups, which have one or more
unsaturated carbon-carbon bonds, at least one of which is a triple bond.
Alkynyl groups include C2-C8alkynyl, C2-C6alkynyl and C2-C4alkynyl
groups, which have from 2 to 8, 2 to 6 or 2 to 4 carbon 30atoms,
respectively.       "Alkylene" refers to a divalent alkyl group, as defined
above. C1-C2alkylene is methylene or ethylene; Co-Colkylene is a single
covalent bond or an alkylene group having 1, 2, 3 or carbon atoms;
C0-C2alkylene is a single covalent bond, methylene or ethylene.          A
"C1-C6alkylene that is optionally modified by the replacement of a
carbon-carbon single 35bond with a double or triple carbon-carbon bond"
is a CI-Coalkylene group as described above, or a divalent C2-C6alkene
or C2-C6alkyne.  WO 2008/066789PCT/US2007/024396 



A "cycloalkyl" is a group that comprises one or more saturated and/or
partially saturated rings in which all ring members are carbon, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
adamantyl, and partially saturated variants of the foregoing, such as
cyclohexenyl. Cycloalkyl groups do not comprise an aromatic ring or a
heterocyclic ring. Certain 5 cycloalkyl groups are C3-C2cycloalkyl, in
which the cycloalkyl group contains a single ring having from 3 to 7 ring
members, all of which are carbon. A "(C3-C2cycloalkyl)C0-Calkyl" is a C3-
C7cycloalky I group linked via a single covalent bond or a CI-Cialkylene
group.       A "(C4-C2cycloalkyl)C0-C4alkylene" is a divalent
(C3-C7cycloalkyl)C0-C4alkyl group that is linked via two single covalent
bonds to two specified moieties. In general, one such single covalent  10
bond is located on the cyclic portion and the other is located on the
alkylene portion, if present; alternatively, if no alkylene group is present,
both such single covalent bonds are located on different ring members.
For example, with respect to the group RA, if A is a
(C6cycloalkyl)C2alkylene, and M is COOH, one RA moiety so formed is:
COON 1 15By "alkoxy," as used herein, is meant an alkyl group as
described above attached via an oxygen bridge. Alkoxy groups include
C1-C6alkoxy and CI-C4alkoxy groups, which have from 1 to 6 or from 1 to
4 carbon atoms, respectively. Methoxy, ethoxy, propoxy, isopropoxy,
n-butoxy, secbutoxy, terUbutoxy, n-pentoxy, 2-pentoxy, 3-pentoxy,
isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3- hexoxy, and
3-methylpentoxy are representative alkoxy groups. Similarly, an "alkylthio"
group is an 20alkyl group attached via a sulfur bridge.       The term "oxo"
is used herein to refer to an oxygen substituent of a carbon atom that
results in the formation of a carbonyl group (C=0). An oxo group that is a
substituent of a nonaromatic carbon atom results in a conversion of -CH2-
to -C(=0)-. An oxo group that is a substituent of an aromatic carbon atom
results in a conversion of -CH- to -C(.=0)- and may result in a loss of
aromaticity.  25 The term "imino" refers to a substituent of a carbon atom
that results in the formation of an imino (C=NH) group. "Hydroxyimino"
groups are carbon atom substituents that result in the formation of a
C=N-OH group.       The term "alkanoyl" refers to an acyl group (e.g.,
-(C=0)-alkyl), in which carbon atoms are in a linear or branched alkyl
arrangement and where attachment is through the carbon of the keto  30
group. Alkanoyl groups have the indicated number of carbon atoms, with
the carbon of the keto group being included in the numbered carbon
atoms. For example a C2alkanoyl group is an acetyl group having the
formula -(C=0)0-13. Alkanoyl groups include, for example, C2-C8alkanoyl,
C2- calkanoyl and C2-Colkanoyl groups, which have from 2 to 8, from 2 to
6 or from 2 to 4 carbon atoms, respectively. "Cialkanoyl" refers to -(C=0)H,
which (along with C2-Colkanoyl) is 35encompassed by the term
"CI-Csalkanoyl."         "Alkyl ether" refers to a linear or branched ether
substituent (i.e., an alkyl group that is substituted with an alkoxy group).
Alkyl ether groups include C2-C3alkyl ether, C2-05alkyl ether and
C2-C4alkyl ether groups, which have 2 to 8, 6 or 4 carbon atoms,
respectively. A C2 alkyl ether has the structure -CH2-0-C}13. 5"Alkyl
thioether" refers to a linear or branched alkyl group that is substituted with
an 



alkylthio group. Alkyl thioether groups include C2-Csalkyl thioether,
C2-C6alkyl thioether and C2- C4alkyl thioether groups, which have 2 to 8,
6 or 4 carbon atoms, respectively. A C2 alkyl thioether has the structure
-CH2-S-CH3. The term "alkoxycarbonyl" refers to an alkoxy group
attached through a keto (-(C=0)-) 10  bridge (i.e., a group having the
general structure -C(=0)-0-alkyl). Alkoxycarbonyl groups include C1-C8,
CI-C6 and C1-C4alkoxycarbonyl groups, which have from I to 8, 6 or 4
carbon atoms, respectively, in the alkyl portion of the group (i.e., the
carbon of the keto bridge is not included in the indicated number of carbon
atoms). "Cialkoxycarbonyl" refers to -C(=0)-0-CH3; C3alkoxycarbonyl
indicates -C(=0)-0-(CH2)2CH3or -C(=0)-0-(CH)(CF13)2. 15"Alkanoyloxy,"
as used herein, refers to an alkanoyl group linked via an oxygen bridge
(i.e., a group having the general structure -0-C(=0)-alkyl). Alkanoyloxy
groups include CI-C3, CI-C6 and C)-Calkanoyloxy groups, which have
from 1 to 8, 6 or 4 carbon atoms, respectively, in the alkyl portion of the
group. For example, "Cialkanoyloxy" refers to -0-C(=0)-CH3.           An
"alkylsilyloxy" group has the general structure -0-Si-alkyl. Alkylsilyloxy
groups include 20CI-Cs, C1-C6 and CI-C4alkylsilyloxy groups, which have
from 1 to 8, 6 or 4 carbon atoms, respectively, in the alkyl portion of the
group.        Similarly, "alkanoylamino," as used herein, refers to an
alkanoyl group linked via a nitrogen bridge (i.e., a group having the
general structure -N(R)-C(=0)-alkyl), in which R is hydrogen or Cr C6alkyl.
Alkanoylamino groups include C-Cs, CI-Cs and CI-C4alkanoylamino
groups, which have 25from 1 to 8, 6 or 4 carbon atoms within the alkanoyl
group, respectively, in the alkyl portion of the group.        "Alkylsulfonyl"
refers to groups of the formula -(S02)-alkyl, in which the sulfur atom is the
point of attachment. Alkylsulfonyl groups include C1-C6allcylsulfonyl and
CI-C4alkylsulfonyl groups, which have from 1 to 6 or from 1 to 4 carbon
atoms, respectively. Methylsulfonyl is one 30  representative alkylsullonyl
group. "C1-C4haloalkylsulfonyl" is an alkylsulfonyl group that has from I to
4 carbon atoms and is substituted with at least one halogen (e.g.,
trifluoromethylsulfonyl).        "Alkylsulfonylarnino" refers to groups of the
formula -N(R)-(S02)-alkyl, in which R is hydrogen or CI-C6alkyl and the
nitrogen atom is the point of attachment. Alkylsulfonylamino groups
include CI-C6alkylsulfonylamino and C1-C4alkylsulfonylamino groups,
which have from 1 to 6 or 1 to 35  4 carbon atoms, respectively.
Methylsulfonylamino is a representative alkylsulfonylamino group.
"C1-C6haloalkylsulfonylamino" is an alkylsulfonylamino group that has
from 1 to 6 carbon atoms and is substituted with at least one halogen
(e.g., trifluoromethylsulfonylamino).         "Aminosulfonyl" refers to groups
of the formula -(S02)-NH2, in which the sulfur atom is the point of
attachment. The term "mono- or di-(CI-calkyl)aminosulfonyl" refers to
groups that satisfy the formula -(S02)-NR2, in which the sulfur atom is the
point of attachment, and in which one R is CI-C6alkyl and the other R is
hydrogen or an independently chosen C,-C6alkyl. 5"Alkylaminoalkyl"
refers to an alkylamino group linked via an alkylene group (Le., a group 



having the general structure -alkylene-NI-1-alkyl or
-alkylene-N(alky1)(alkyl)) in which each alkyl is selected independently
from alkyl, cycloalkyl and (cycloalkyl)alkyl groups. Alkylaminoalkyl groups
include, for example, mono- and di-(CI-Csalkyl)aminoCt-Csalkyl, mono-
and di-(C,- C6alkyl)aminoCI-C6alkyl and mono- and
di-(CI-C6alkyl)aminoC1-C4alkyl. "Mono- or di-(C1-
10Colkyl)aminoC0-Coalkyl" refers to a mono- or di-(C1-C8alkyl)amino
group linked via a single covalent bond or a C1-C6alkylene group. The
following are representative alkylaminoalkyl groups:  It will be apparent
that the definition of "alkyl" as used in the terms "alkylamino" and 15
"alkyiaminoalkyl" differs from the definition of "alkyl" used for other
alkyl-containing groups, in the inclusion of cycloalkyl and (cycloalkyl)alkyl
groups (e.g., (C3-C2cycloalkyl)C0-C4alkyl).        The term
"aminocarbonyl" refers to an amide group (i.e., -(C=0)NH2). "Mono- or
di-(CIC6alkyDaminocarbonyl" refers to groups of the formula
-(C=0)-N(R)2, in which the carbonyl is the point of attachment, one R is
CI-C6alkyl and the other R is hydrogen or an independently chosen Ci-
20Colkyl. "Mono- or di-(C,-C8alkyl)aminocarbonylC0-C4alkyl" is an
aminocarbonyl group in which one or both of the hydrogen atoms is
replaced with CI-C8alkyl, C3-C8cycloalkyl or 4- to 8-carbon
(cycloallcyDalkyl group, and which is linked via a single covalent bond
(i.e., mono- or di-(C,- Csalkyl)aminocarbonyl) or a CI-Cialkylene group
(i.e., -(C0-C4alkyl)-(C=0)N(C1-calky1)2). If both 25 hydrogen atoms are so
replaced, the CI-Csalkyl groups may be the same or different. As with the
alkylamino groups discussed above, it will be apparent that the definition
of "alkyl" as used in this term differs from the definition of "alkyl" used for
other alkyl-containing groups, in the inclusion of cycloalkyl and
(cycloalkyl)alkyl groups. The term "aminosulfonyl" refers to a sulfonamide
group (Le., -(802)NH2). "Mono- or di-(C1- 30 Csalkyl)aminosulfonyl" refers
to groups of the formula -(S02)-N(R)2, in which the sulfur atom is the point
of attachment, one R is CI-Csalkyl and the other R is hydrogen or an
independently chosen CICsalkyl.        The term "aromatic" refers to any
group that comprises at least one aromatic ring, regardless of the point of
attachment. Additional rings, which may be aromatic or non-aromatic, may
(but need  WO 2008(066789PCT/US2007/024396 nto) also be
present.For example, when used in the context of "a group represented by
M is aromatic", M may be any group that contains an aromatic ring
anywhere within M without regard to 



its point of attachment to the group "-L-A". Non-limiting examples wherein
the group represented by M is aromatic include when M is phenyl,
1,2,3,4-tetrahydronaphthyl, benzyl, 4,5,6,7-Tetrahydro-1H- 5indole, and
the like.       "Mono- or di-(CI-C6alkyDaminosulfonylCo-C4alkyl" is an
aminosulfonyl group in which one or both of the hydrogen atoms is
replaced with C1-C6alkyl, and which is linked via a single covalent bond
(La, mono- or di-(C1-C6alkyfiaminosulfonyl) or a C1-C4alkylene group
(i.e., -(CI-Ctalkyl)- (S02)N(CI-C6alky02). If both hydrogen atoms are so
replaced, the CI-C6alkyl groups may be the 10same or different. The term
"halogen" refers to fluorine, chlorine, bromine or iodine.       A "haloallcyl"
is an alkyl group that is substituted with 1 or more independently chosen
halogens (e.g., "CI-C6haloalkyl" groups have from 1 to 6 carbon atoms).
Examples of haloalkyl groups include, but are not limited to, mono-, di- or
tri-fluoromethyl; mono-, di- or tri-chloromethyl;  15 mono-, di-, tri-, tetra- or
penta-fluoroethyl; mono-, di-, tri-, tetra- or penta-chloroethyl; and 1,2,2,2-
tetrafluoro-l-trifluoromethyl-ethyl. Typical haloalkyl groups are
trifluoromethyl and difluoromethyl. The term "haloalkoxy" refers to a
haloalkyl group as defined above that is linked via an oxygen bridge. A
dash ("-") that is not between two letters or symbols is used to indicate a
point of 20attachment for a substituent. For example, -CONK, is attached
through the carbon atom.       A "carbocycle" or "carbocyclic group
comprises at least one ring formed entirely by carbon-carbon bonds
(referred to herein as a carbocyclic ring), and does not contain a
heterocycle. Unless otherwise specified, each ring within a carbocycle
may be independently saturated, partially saturated or aromatic, and is
optionally substituted as indicated. A carbocycle generally has from 1 to 3
fused,  25 pendant or spiro rings and optionally further contains one or
more alkylene bridges; carbocycles within certain embodiments have one
ring or two fused rings. Typically, each ring contains from 3 to 8 ring
members (Le., C3-C8); C6-C2 rings are recited in certain embodiments.
Carbocycles comprising fused, pendant or spiro rings typically contain
from 9 to 16 ring members. Certain representative carbocycles are
cycloalkyl as described above (e.g., cyclohexyl, cycloheptyl or adamantly).
Other  30 carbocycles are aryl (i.e., contain at least one aromatic
carbocyclic ring, with or without one or more additional aromatic and/or
cycloalkyl rings). Such aryl carbocycles include, for example, phenyl,
naphthyl (e.g., l-naphthyl and 2-naphthyl), fluorenyl, indanyl and
1,2,3,4-tetrahydronaphthyl.       Certain carbocycles recited herein are
C6-C1oarylCo-Csalkyl groups (i.e., groups in which a 6- to 10-membered
carbocyclic group comprising at least one aromatic ring is linked via a
single 35covalent bond or a CI-Colkylene group). Phenyl groups linked via
a single covalent bond or CI- Calkylene group are designated
phenylC0-C2alkyl (e.g., benzyl, 1-phenyl-ethyl and 2-phenyl-ethyl).  



A "heterocycle" or "heterocyclic group" has from 1 to 3 fused, pendant or
spiro rings, at least one of which is a heterocyclic ring (i.e., one or more
ring atoms is a heteroatom independently chosen from 0, S and N, with
the remaining ring atoms being carbon). Additional rings, if present, may
be heterocyclic or carbocyclic. Typically, a heterocyclic ring comprises 1,
2, 3 or 4 heteroatoms; within  5 certain embodiments each heterocyclic
ring has 1 or 2 heteroatoms per ring. Each heterocyclic ring generally
contains from 3 to 8 ring members (rings having from 4 or 5 to 7 ring
members are recited in certain embodiments) and heterocycles
comprising fused, pendant or spiro rings typically contain from 9 to 14 ring
members. Certain heterocycles comprise a sulfur atom as a ring member;
in certain embodiments, the sulfur atom is oxidized to SO or SO2. Unless
otherwise specified, a heterocycle  10 may be a heterocycloallcyl group
(i.e., each ring is saturated or partially saturated), such as a 4- to 7-
membered heterocycloalkyl, which generally comprises 1, 2, 3 or 4 ring
atoms that are independently chosen from C, 0, N and S; or a heteroaryl
group (i.e., at least one ring within the group is aromatic), such as a 5- to
10-membered heteroaryl (which may be monocyclic or bicyclic) or a
6-membered heteroaryl (e.g., pyridyl or pyrirrady1). N-linked heterocyclic
groups are linked via a component 15nitrogen atom.        A
"heterocycleCo-C4alkyl" is a heterocyclic group linked via a single
covalent bond or CIC4alkylene group. A "(4- to 7-membered
heterocycloallcyl)C1-C4alkyl" is a heterocycloalkyl ring with from 4 to 7
ring members that is linked via a CI-C4alkylene group. The term
"heteroaryl that is substituted with I or 2 oxo" refers to any heterocyclic
ring having  20 one or two amide functional groups within the ring, wherein
the tautomeric form or forms of the amide(s) give rise to a structural
representation wherein the ring may be classified as aromatic by one of
ordinary, skill in the art. Non-limiting examples of heteroaryl that is
substituted with 1 or 2 oxo include: 0000 000 N N N N N N N ,N -NNN  N
000 NAN N'ANNAN AI  25and 



0,'N        A "(4- to 7-membered heterocycloalkyl)Co-Cgalkylene" is a
divalent (4- to 7-membered heterocycloalkyl)Co-Ctalkyl group that is
linked via two single covalent bonds to two specified moieties. In general,
one such single covalent bond is located on the cyclic portion and the
other is located on the ancylene portion, if present; alternatively, if no
alkylene group is present, both such 30single covalent bonds are located
on different ring members. For example, with respect to the group RA, if A
is a (piperidinyl)C2alkylene, and M is COOK, one RA moiety so formed is:
i-COOH        A "substituent," as used herein, refers to a molecular moiety
that is covalently bonded to an atom within a molecule of interest. For
example, a ring substituent may be a moiety such as a halogen, alkyl
group, haloalkyl group or other group that is covalently bonded to an atom
(preferably a carbon or nitrogen atom) that is a ring member. Substituents
of aromatic groups are generally  5 covalently bonded to a ring carbon
atom. The term "substitution" refers to replacing a hydrogen atom in a
molecular structure with a substituent, such that the valence on the
designated atom is not exceeded, and such that a chemically stable
compound (i.e., a compound that can be isolated, characterized, and
tested for biological activity) results from the substitution. Groups that are
"optionally substituted" are unsubstituted or are substituted by other than
10 hydrogen at one or more available positions, typically 1, 2, 3, 4 or 5
positions, by one or more suitable groups (which may be the same or
different). Optional substitution is also indicated by the phrase "substituted
with from 0 to X substituents," where X is the maximum number of
possible substituents, Certain optionally substituted groups are substituted
with from 0 to 2, 3 or 4 independently selected substituents (Le., are
unsubstituted or substituted with up to the recited maximum number of  15
substituents). Other optionally substituted groups are substituted with at
least one substituent (e.g., substituted with from I to 2, 3 or 4
independently selected substituents).        The term "P2X7 receptor" refers
to any P2X7 receptor, preferably a mammalian receptor such as the
human or rat P2X7 receptor disclosed in US Patent No. 6,133,434, as well
as homologues thereof found in other species. 20A "P2X7 receptor
modulator," also referred to herein as a "modulator," is a compound that
modulates P2X7 receptor activation and/or P2X7 receptor-mediated
activity (e.g., signal transduction). P2X7 receptor modulators specifically
provided herein are compounds of Formula I and pharmaceutically
acceptable salts, hydrates and esters thereof. A modulator may be a
P2X7 receptor agonist or antagonist. 25A modulator is considered an
"antagonist" if it detectably inhibits P2X7 receptor-mediated signal
transduction (using, for example, a representative assay provided in
Example 4); in general, such an antagonist inhibits P2X7 receptor
activation with a IC50 value of less than 20 micromolar, preferably less
than 10 micromolar, more preferably less than 5 micromolar, more
preferably less than 1 micromolar, still more preferably less than 500
nanomolar, and most preferably less than 100  30 nanomolar within an
assay provided in Example 4. P2X7 receptor antagonists include neutral
antagonists and inverse agonists. 



An "inverse agonist" of P2X7 receptor is a compound that reduces the
activity of P2X7 receptor below its basal activity level in the absence of
added ligand. Inverse agonists of P2X7 receptor may also inhibit the
activity of ligand at P2X7 receptor and/or binding of ligand to P2X7  35
receptor. The basal activity of P2X7 receptor, as well as a reduction in
P2X7 receptor activity due to the presence of P2X7 receptor antagonist,
may be determined from a calcium mobilization assay (e.g., the assay of
Example 4).        A "neutral antagonist" of P2X7 receptor is a compound
that inhibits the activity of ligand at P2X7 receptor, but does not
significantly change the basal activity of the receptor (i.e., within a calcium
mobilization assay as described in Example 4 performed in the absence of
ligand, P2X7 receptor activity is reduced by no more than 10%, preferably
by no more than 5%, and more  5 preferably by no more than 2%; most
preferably, there is no detectable reduction in activity). Neutral antagonists
of P2X7 receptor may inhibit the binding of ligand to P2X7 receptor.
As used herein a "P2X7 receptor agonist" is a compound that elevates the
activity of the P2X7 receptor above the basal activity level of the receptor
(i.e., enhances P2X7 receptor activation and/or P2X7 receptor-mediated
activity, such as signal transduction). P2X7 receptor agonist activity may
be  10 detected using the representative assay provided in Example 4.
P2X7 receptor agonists include ATP and
2'(3')-0-(4-benzoyl-benzoyDadenosine 5'-triphosephate (BzATP).       A
"therapeutically effective amount" (or dose) is an amount that, upon
administration to a patient, results in a discernible patient benefit (e.g.,
provides detectable relief from at least one condition being treated). Such
relief may be detected using any appropriate criteria, including  15
alleviation of one or more symptoms such as pain. A therapeutically
effective amount or dose generally results in a concentration of compound
in a body fluid (such as blood, plasma, serum, CSF, synovial fluid, lymph,
cellular interstitial fluid, tears or urine) that is sufficient to alter P2X7
receptor-mediated signal transduction (using an assay provided in
Example 4). It will be apparent that the discernible patient benefit may be
apparent after administration of a single dose, or may become 20apparent
following repeated administration of the therapeutically effective dose
according to a predetermined regimen, depending upon the indication for
which the compound is administered.       By "statistically significant," as
used herein, is meant results varying from control at the p<0.I level of
significance as measured using a standard parametric assay of statistical
significance such as a student's T test. 25A "patient" is any individual
treated with a compound provided herein. Patients include humans, as
well as other animals such as companion animals (e.g., dogs and cats)
and livestock. Patients may be experiencing one or more symptoms of a
condition responsive to P2X7 receptor modulation or may be free of such
symptom(s) (i.e., treatment may be prophylactic in a patient considered at
risk for the development of such symptoms). 30 HETEROARYL AMIDE
DERIVATIVES       As noted above, the present invention provides
heteroaryl amide derivatives of Formula A and Formula I. Within certain
aspects, such compounds are modulators that may be used in a variety of
contexts, including in the treatment of conditions responsive to P2X7
receptor modulation, such as pain. Such modulators are also useful as
probes for detection and localization of P2X7 receptor and as 35standards
in P2X7 receptor-mediated signal transduction assays. 



Within Formulas A, I or II, the heteroaryl cores:  WO 2008/066789PCT/U
S20071024396 IUU ......--c-",// Z3v and RAV comprise at least one
nitrogen atom, as indicated, and optionally comprise additional nitrogen
atom(s) at one or more of T, U, V, Z,, 4and/or 4. The 5-membered ring
portion of the core: N'\u 5is, within certain embodiments,        Where
present, each R3 is generally as described above; in certain compounds
each R3 is independently hydrogen or C1-C4alkyl. 10The variable RA is a
ring substituent as described above. In certain compounds (Formula II),
RA is located at the 4 position (i.e., 4 is CRA). In other compounds
(Formula I), exactly one of T, U and V is CRA (i.e., one and only one of T,
U and V is a carbon atom that is substituted with RA). In certain
embodiments, RA is a group of the formula -L-A-M, with variables as
described above (i.e., a single M substituent is located on the "A" portion
of -L-A). 15Representative RA groups include, for example, hydroxy,
halogen, C1-C6hydroxyalkyl, Cr C6aminoalkyl, CI-C6cyanoalkyl,
C2-C8alkyl ether, C2-Colkyl thioether, (C3-C12cycloalkyl)C0-Colkyl,
phenyl, phenylCI-C4alkyl, (4- to 10-membered heterocycle)Co-Callcyl,
phenyl-E-00-C4alkyl, (5- or 6- membered heterocycle)-E-Co-Cialkyl,
CI-CoalkylsulfonylCo-Cialkyl, (CI-Csalkylsulfonylamino)CoC4alkyl,
(CI-C8a1kanoyloxy)C0-C4alkyl, (CI-C8alkylsulfonyloxy)C0-C4alkyl,
(mono- or di-C,- 20  Collcylamino)C0-C4alkyl, and (mono- or
di-CI-Csalkylarninocarbonyl)Q-Cialkyl, wherein E is 0, S, SO2 or NH; each
of which is substituted with from 0 to 6 substituents independently chosen
from: (i) oxo, amino, cyano, hydroxy, imino, hydroxyimino, aminocarbonyl,
aminosulfonyl and COOH; and (ii) CI-C6alkyl, CI-C6hydroxyalkyl,
C1-C6alkoxy, C2-C6alkyl ether, C,-C6allcanoylamino, mono- or
di-(C1-C6alkyDaminoCo-C4alkyl, CI-C6alkylsulfonyl,
CI-C6alkylsulfonylamino, mono- or di-C,- 25 C6alkylaminocarbonyl, mono-
or di-CI-C6alkylaminosulfonyl, C1-C6alkylsilyloxy, (C3-
Cl2cycloalkyl)Co-C4alkyl, phenyIC0-C4alkyl and (4- to 7-membered
heterocycle)C0-C4alkyl; each of which (ii) is substituted with from 0 to 4
substituents independently chosen from halogen, hydroxy, amino, oxo,
aminocarbonyl, aminosulfonyl, COOH, C1-C6alkyl, CI-C6haloalkyl,
C1-C6hydroxyalkyl, CI-C6alkoxy that is optionally substituted with
CI-C6alkanoyloxy, C2-C6alkyl ether, Cr  



Colkanoyloxy, CI-Colkoxycarbonyl, mono- or di-(CI-Coalkyl)amino and 5-
or 6-membered heterocycle. In general, as noted above, in compounds of
Formula I RA is not CI-Calkoxycarbonyl if Y is optionally substituted
phenyl.            Within certain embodiments, RA is CyCohydroxyalkyl,
CI-Cocyanoalicyl, C2-C6alkyl ether,
5C2-C6alkylthioether,mono-ordi-(CI-Coalkyl)aminoCo-C4alkyl,mono-ordi4
CI- 05alkyl)atninocarbony1Q-Colkyl, CI-C6alkylsullonylC0-C4alkyl, (4- to
7-membered heterocycloalkyl)C,-C4alkyl, (5-membered
heteroaryl)Co-Coalkyl, or phenyl; each of which is substituted with from 0
to 4 substituents independently chosen from amino, hydroxy, halogen,
cyano, oxo, aminocarbonyl, COOH, aminosulfonyl, CI-C6alkyl,
C1-C6hydroxyalkyl, C1-C6alkoxy, C2-C6alkyl 10  ether, mono- or
di-(C1-calkyl)amino, mono- or di-(C1-C6alkyl)aminocarbonyl,
CI-C6alkylsulfonyl, CI-C6alkylsulfonylarnino, 4- to 7-membered
heterocycloalkyl that is optionally substituted with one or two methyl
groups, and 5- or 6-membered heteroaryl.        In certain embodiments,
RA is not CI-Coalkoxy.Within further embodiments, the "M" portion of RA
is a N-linked heterocycloalkyl. Certain such RA groups satisfy the
Formula: _L_No-R7 NOwherein: L is absent or C1-C6alkylene that is
optionally substituted with oxo;represents a 4- to 7-membered
heterocycloalkyl ; and R7 represents from 0 to 4 substituents
independently chosen from:(i)halogen, hydroxy, amino, oxo,
aminocarbonyl, aminosulfonyl and COOH; (ii) C1-05alkyl, Crcalkoxy,
C1-C6haloalkyl, mono- or di-(C1- 20  C6alkyl)aminoCo-C4alkyl,
C1-C6alkylsulfonylCo-C4alkyl, CI-C6alkylsulfonylaminoC0-C4alkyl, and 4-
to 7-membered heterocycle; each of which is substituted with from 0 to 4
substituents independently chosen from halogen, hydroxy, amino, oxo,
aminocarbonyl, aminosulfonyl, COOH, CI-C6alkyl, CI-C6alkoxy, mono- or
di-(C1-05alkyl)amino, and Cr C6alkylsulfonylarnino; (iii) two R7 taken
together with the atoms through which they are 25  connected form a
bridge of the Formula -(CH2)q-P-(CH2),-, wherein q and r are
independently 0 or 1 and P is CH2, 0, N1-1 or S; and (iv) two R7 taken
together with the atom to which they are attached form a spiro 4- to
7-membered heterocycloalkyl ring that is substituted with from 0 to 2
substituents independently chosen from oxo and C1-C4alkyl. Certain such
RA moieties further satisfy the Formula: 30 wherein: L is CI-C2alkylene
that is optionally substituted with oxo; G is CH or N; s and t are
independently 0, 1, 2, 3 or 4, such that the sum of s and t ranges from 2 to
5; and Rg is: (i) hydrogen, aminocarbonyl, aminosulfonyl or COOH; or (ii)
CI-C6alky1, mono- or di-(C1-C6alkyl)aminoC0- 



C4alkyl, CI-C6alkylsulfonylC0-C4alkyl,
CI-C6alkylsulfonylaminoC0-C4alkyl, or 4- to 7-membered heterocycle;
each of which is substituted with from 0 to 4 substituents independently
chosen from halogen, hydroxy, amino, oxo, aminocarbonyl, aminosulfonyl,
COOH, CI-C6alkyl, CI-C6alkoxy, mono- or di-(C1-C6alkyl)amino, and
C1-C6alkylsulfonylamino. 5Other such RA moieties further satisfy one of
the following Formulas: -L-N1 /.71310 II -L-NJ)1N-R9 -L-N N-R9 -L-N
1N-R9. ,,or wherein: R9 is: (i) CI-C6alkyl that is optionally substituted with
COOH; or (ii) a 5- or 6-membered heteroaryl that is unsubstituted or
substituted with 1 or 2 oxo; and R,0 represents zero, one or two 10
substituents chosen from: (i) amino, COOH or aminocarbonyl; (ii) Crcalkyl
that is optionally substituted with COOH or C,-C6alkoxy; (iii) CI-Cralkoxy,
C1-C6haloalkyl, mono- or di-(C1- C6alkyl)aminoC0-C2alkyl,
C1-C6alkylsulfonyl and C1-C6alkylsulfonylamino; each of which is
substituted with from 0 to 3 substituents independently chosen from
hydroxy, oxo and COOH; and (iv) CI-C6haloalkylsulfonylamino. 15Within
other embodiments, RA is CI-C6alkyl, C2-C6alkyl ether, or mono- or
di-(C,- C6alkyl)aminoCo-C4alkyl, each of which is substituted with from 1
to 4 substituents independently chosen from halogen, hydroxy, amino,
oxo, aminocarbonyl, aminosulfonyl, COOK, C1-C6alkoxy, mono- or
di-(C,-C6alkyl)amino, CI-C6alkanoylamino, CI-C6alkylsulfonyl,
C1-C6alkylsulfonyloxy, CIColkylsulfonylarnino, and 4- to 7-membered
heterocycle. Representative such RA groups include, for 20 example, (i)
C,-C6alkyl that is substituted with COOH; and (ii)
mono-(CI-C6alkyl)aminoC0-C2alkyl that is substituted with from 0 to 2
substituents independently chosen from hydroxy, oxo, COOK and
Cl-Colkylsulfonylamino.        Within still further embodiments, RA is a
group of the Formula L-A, as described above, wherein L is not absent if Y
is phenyl or 6-membered heteroaryl; A is absent; and M is phenyl or a 5-
25 or 6-membered heteroaryl, each of which is substituted with from 0 to 4
substituents independently chosen from oxo, amino, halogen, hydroxy,
cyano, aminocarbonyl, aminosulfonyl, COOH, CI-C6alkyl that is optionally
substituted with COOH or C1-C6alkoxy, CrC6hydroxyalkyl,
CI-C6haloalkyl, imino, hydroxyimino, CI-C6alkoxy that is optionally
substituted with CI-Cralkanoyloxy, C,-C6haloalkoxy, CI-C6alkoxy,
C2-C6alkyl ether, C1-C6alkanoyloxy, CI-C6alkoxycarbonyl,
C1-C6alkanoylamino, mono- 30 or di-(CI-C6alkyl)arriino,
CrC6alkylsulfonyl, C1-C6alkylsulfonylamino, mono- or di-(C1-
C6alkyl)aminosulfonyl, mono- or di-(C1-C6alkylamino)carbonyl, phenyl,
cycloalkyl, and 4- to 7- membered heterocycle. Within certain such
compounds, M is phenyl or a 5- or 6-membered heteroaryl such as pyridyl
or pyrimidinyl, each of which is substituted with from 0 to 4 substituents
independently chosen from oxo, amino, halogen, hydroxy, cyano,
aminocarbonyl, aminosulfonyl, 



WO 2008/066789PCT/US2007/024396 COOH, CI-Coalkyl,
C1-C6hydroxyalkyl, C1-C6haloalkyl, CI-C6alkoxy, C1 -C6haloalkoxy,
C2-C6alkyl
ether,CI-Colkanoylamino,mono-ordi-(CI-C6alkyl)amino,C1-C6alkylsulfonyl
,CI-
Colkylsulfonylamino,mono-Ordi-(C)-C6allcyDarninosulfonyl,mono-ordi-(C,-
Colkylamino)carbonyl, and 4- to 7-membered heterocycle. 5heteroaryl
moieties include, for example, groups chosen from: 0 #6,1 0 NJ- N  each
of which is substituted with from 0 to 2 substituents independently chosen
from amino, halogen, hydroxy, cyano, aminocarbonyl, -aminosulfonyl,
COOH, CI-C6alkyl, C1-C6hydroxyalkyl, C1- C6haloalkyl, C1-C6alkoxy,
CI-C6haloalkoxy, C2-C6alkyl ether, CI-Cealkanoylarnino, mono- or di-(Cr
10C6alkyl)amino, CI-C6alkylsulfonyl, CI-C6alkylsulfonylamino, mono- or
di-(CI-C6alkyl)aminosulfonyl, mono- or di-(C1-C6alkylamino)carbonyl, and
4- to 7-membered heterocycle. 



As noted above, each of the variables Z1, 4 and 4 in Formula A or
Formula I is generally N, CH or substituted carbon. Within certain
embodiments, 4, 4 and 4 are each CR2; Z1 is N and 4 and 4 are each
CR2; 4 is N and Z1 and 13 are each CR2; 4 is N and Z, and 4 are each
CR2; or Z, 15and 4 are N and 4 is CR2. Each R2, within certain such
compounds, is hydrogen or CI-C6alkyl. Certain representative heteroaryl
cores of Formula I: 1 Z3V include, for example:    NNA 202RA --'5"----%Nj
NN,7 "A , N%.2----z-c.RA cry  RA , N  



The variable "W," as noted above is generally W is -C(=0)NR4-,
-NR4C(=0)- or -NRI-NR4- C(=0)-. If will be apparent that the orientation of
these groups is intended to be retained; for 25example, in a compound in
which W is -C(=0)NR4-, the carbonyl of W is directly linked to the 6-
membered ring of the bicyclic core and the nitrogen of W is directly linked
to X. R4 is generally as described above; in certain embodiments, R4 is
hydrogen or methyl.         The variable "X" is generally as described
above; in certain embodiments, X is CI-Cialkylene (e.g., methylene or
ethylene), each of which is substituted with from 0 to 4 substituents
independently 5chosen from CI-Colkyl, (C3-C8cycloalkyl)C0-C2alkyl,
phenyl and substituents that are taken together to form a 3- to
7-membered cycloalkyl or heterocycloalkyl ring.         Within Formulas land
ll, the variable "Y" is generally a cyclic moiety, optionally substituted. In
certain compounds, Y is a cycloalkyl or heterocycloalkyl group, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, piperidinyl,
piperazinyl, morpholinyl, 6,6-dimethyl- 10 bicyclo[3.1.1]heptane-2-yl, or
adamantyl, each of which is optionally substituted as described above; in
certain such compounds, each Y moiety is substituted with from 0 to 4
substituents independently chosen from halogen, hydroxy, cyano, amino,
CI-C6alkyl, C2-C6alkenyl, C2-C6alkynyl, CICohaloalkyl,
CI-C6hydroxyalkyl, CI-C6alkoxy, and mono- or di-(CI-C6alkyl)amino.
Within certain heteroaryl amide derivatives provided herein, -W-X-Y is:
20wherein: n is 0, 1 or 2; R, represents from 0 to 2 substituents
independently chosen from halogen, hydroxy, cyano, amino, nitro,
arninocarbonyl, aminosulfonyl, CI-C6alkyl, C2-C6alkenyl, C2-C6alkynyl,
Crchaloalkyl, CI-C6hydroxyalkyl, C,-C6alkoxy, CI-C6haloalkoxy,
(C3-C7cycloalkyl)C0-C4alkyl, and mono- or di-(C1calkyl)amino; or two
substituents represented by RI are taken together to form (a) a
CI-C3alkylene bridge that is optionally substituted with one or two
C,-C4alkyl moieties or (b) with the 25 atom to which they are attached or
with the atoms through which they are connected, a fused or spiro 3- to
7-membered carbocyclic or heterocyclic ring; and each R5 is
independently hydrogen, CIC4alkyl, (C3-C7cycloalkyl)C0-C2alkyl or
phenylC0-C2alkyl; or two R5 taken together with the atom to 23  



Within other compounds, Y is an aromatic moiety, such as: phenyl or a 5-
or 6-membered heteroaryl, each of which is optionally fused to a 5- to
7-membered carbocyclic or heterocyclic ring;  or (ii)each of which Y is
substituted with from 0 to 4 substituents independently   chosen from
halogen, hydroxy, cyano, amino, CI-C6alkyl, C2-C6alkenyl, C2-C6alkynyl,
CI-10C6haloalkyl, C1-C6hydroxyalkyl, CI-C6alkoxy, and mono- or
di-(CI-C6alkyl)arriino. Within certain compounds, -W-X-Y is:  wherein:is a
5- to 7-membered carbocyclic or heterocyclic ring;is a 5- or 6-membered
heteroaryl; R, represents from 0 to 2 substituents independently chosen
from halogen, hydroxy, 5 cyano, amino, nitro, aminocarbonyl,
aminosulfonyl, C1-C6alkyl, C2-C6alkenyl, C2-C6alkynyl, Cr C6haloalkyl,
CI-C6hydroxyallcyl, C1-C6alkoxy, Crchaloalkoxy,
(C3-C7cycloalkyl)C0-C4alkyl, and mono- or di-(CI-C6alkyl)amino; or two
substituents represented by RI taken together with the atoms through
which they are connected form a fused 3- to 7-membered carbocyclic or
heterocyclic ring; 1218 represents from 0 to 2 substituents independently
chosen from halogen, hydroxy, cyano, amino, 10 nitro, aminocarbonyl,
aminosulfonyl, C1-06alkyl, C2-Colkenyl, C2-C6alkynyl, C1-C6haloalkyl,
CIC6hydroxyalkyl, C1-C6alkoxy, C1-C6haloalkoxy,
(C3-C7cycloalkyl)C0-C4alkyl, and mono- or di-(CIC6alkyl)amino; each R5
is independently hydrogen, C1-C6alkyl, C3-C7cycloalkyl or phenyl; or two
R5 are taken together with the atom to which they are attached form a
C3-C8cycloalkyl; Q is CH2, CO, 0, NH, S. SO or SO2; and m is 0 or 1.
Certain such compounds further satisfy the formula:  R5RR5 R
R5R5R6Fis                  0 N,R4R4N 00N134 N  RARA 



15N,-..",.--N , '"-N./----""NorN Certain heteroaryl amide derivatives of
Formula I further satisfy the Formula: R5 Rs Y wherein o is an integer
ranging from 0 to 4; p is 0 or 1; each R5 and Y carry any of the definitions
recited above; and 1211 and R12 are (i) independently chosen from (a)
hydrogen, and (b) CI-C6alkyl, 20C2-C6alkenyl, C2-C6a1kynyl,
0-C6haloalkyl, C2-Colkyl ether, (C3-C7cycloalkyl)C0-C4alkyl, and
pheny1C0-C2alkyl, each of which is substituted with from 0 to 4
substituents independently chosen  from hydroxy, halogen, cyano, amino,
aminocarbonyl, aminosulfonyl, COOH, oxo, C1-C6alkyl, CIC6haloalkyl,
CI-C6hydroxyalkyl, C1-C6alkoxy, C2-C6alkyl ether, mono- or
di-(C1-C6alkyl)aminoC0C4alkyl, mono- or di-(C1-C6alkyl)aminocarbonyl,
C1-C6alkylsulfonyl, CI-C6alkylsulfonylamino, 4- to 7-membered
heterocycloalkyl that is optionally substituted with one or two methyl
groups, and 5- or 5 6-membered heteroaryl; or (ii) R11 and RI2 are taken
together to form a 5- to 7-membered heterocycloalkyl that is substituted
with from 0 to 4 substituents independently chosen from halogen, hydroxy,
cyano, amino, aminocarbonyl, aminosulfonyl, COOH, oxo, CI-C6alkyl,
C2-C6alkenyl, Cr Coalkynyl, CI-C6haloalkyl, C1-C6hydroxyalkyl,
C1-C6alkoxy, C1-C6haloalkoxy, C2-C6alkyl ether, (Cr
C7cycloalky0C0-C4alkyl, mono- or di-(CI-C6allcyl)aminoC0-C4a1ky1,
mono- or di-(C)-  10 Colkyl)aminocarbonyl, CI-C6alkylsulfonyl,
CI-C6alkylsulfonylamino, 4- to 7-membered heterocycloalkyl that is
optionally substituted with one or two methyl groups, and 5- or
6-membered heteroaryl. Within certain such compounds, each R5 is
independently hydrogen, C1-C6alkyl, (Cr C7cycloallcyl)C0-C2alkyl or
phenylC0-C2alkyl; or two R5 taken together with the atom to which they
are attached form a C3-C8cycloalkyl or a 4- to 7-membered
heterocycloalkyl; and Y is cyclopropyl, 15 cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, piperidinyl, piperazinyl morpholinyl,
6,6-dimethylbicyclo[3.1.11heptane-2-yl, adamantyl, phenyl or a 5- or
6-membered heteroaryl; each of which is substituted with from 0 to 4
substituents independently chosen from halogen, hydroxy, cyano, amino,
CI-Coalkyl, C2-C6alkenyl, C2-C6alkynyl, C1-C6haloalkyl,
C1-C6hydroxyalkyl, CI-C6alkoxy, and mono-or di-(C1-C6alkyl)amino; and
20Representative heteroaryl amide derivatives provided herein include,
but are not limited to, those specifically described in Examples 1-3. It will
be apparent that the specific compounds recited herein are representative
only, and are not intended to limit the scope of the present invention.
Further, as noted above, all compounds of the present invention may be
present as a free acid or base, or as a pharmaceutically acceptable salt.
In addition, other forms such as hydrates and prodrugs of 25such
compounds are specifically contemplated by the present invention. 



Within certain aspects of the present invention, heteroaryl amide
derivatives provided herein detectably alter (modulate) P2X7 receptor
activity, as determined using an assay such as an assay recited in
Example 4, herein. Additional assays that may be used for this purpose
include assays that measure ffi-lp release; assays that measure uptake of
a membrane-impermeant fluorescent dye such  30 as YO-PROI; assays
that measure lucifer yellow uptake; assays that measure ethidium bromide
uptake; and assays that use calcium imaging to detect P2X7 activity; all of
which assays are well known in the art. Certain modulators provided
herein detectably modulate P2X7 receptor activity at micromolar
concentrations, at nanomolar concentrations, or at subnanomolar
concentrations. As noted above, compounds that are P2X7 receptor
antagonists are preferred within certain  35 embodiments. IC50 values for
such compounds may be determined using a standard in vitro P2X7
receptor-mediated calcium mobilization assay, as provided in Example 4.
Briefly, cells expressing P2X7 receptor are contacted with a compound of
interest and with an indicator of intracellular calcium  concentration (e.g., a
membrane permeable calcium sensitivity dye such as Fluo-3, Fluo-4 or
Fura-2 (Invitrogen, Carlsbad, CA), each of which produce a fluorescent
signal when bound to Cr). Such contact is preferably carried out by one or
more incubations of the cells in buffer or culture medium comprising either
or both of the compound and the indicator in solution. Contact is
maintained for an amount of time sufficient to allow the dye to enter the
cells (e.g., 1-2 hours). Cells are washed or filtered to remove excess dye
and are then contacted with a P2X7 receptor agonist (e.g.. ATP or 21(3')-
0-(4-benzoyl-benzoyfladenosine 5'-triphosephate at, for example, a
concentration equal to the EC50 concentration), and a fluorescence
response is measured. When agonist-contacted cells are contacted with a
compound that is a P2X7 receptor antagonist, the fluorescence response
is generally reduced by 10 at least 20%, preferably at least 50% and more
preferably at least 80%, as compared to cells that are contacted with the
agonist in the absence of test compound. In certain embodiments, P2X7
receptor antagonists provided herein exhibit no detectable agonist activity
an in vitro assay of P2X7 receptor agonism at a concentration of
compound equal to the IC50. Certain such antagonists exhibit no
detectable agonist activity an in vitro assay of P2X7 receptor agonism at a
concentration of compound 15that is 100-fold higher than the 1050.
P2X7 receptor modulating activity may also, or alternatively, be assessed
using an in vivo pain relief assay as provided in Example 5. Modulators
provided herein preferably have a statistically significant specific effect on
P2X7 receptor activity within such a functional assay. In certain
embodiments, preferred modulators are non-sedating. In other words, a
dose of 20 modulator that is twice the minimum dose sufficient to provide
analgesia in an animal model for determining pain relief (such as a model
provided in Example 5, herein) causes only transient (i.e., lasting for no
more than 1/2 the time that pain relief lasts) or preferably no statistically
significant sedation in an animal model assay of sedation (using the
method described by Fitzgerald et al. (1988) Toxicology 49(2-3):433-9).
Preferably, a dose that is five times the minimum dose sufficient to 25
provide analgesia does not produce statistically significant sedation. More
preferably, a modulator provided herein does not produce sedation at
intravenous doses of less than 25 mg/kg (preferably less than 10 mg/kg)
or at oral doses of less than 140 mg/kg (preferably less than 50 mg/kg,
more preferably less than 30 mg/kg). If desired, compounds provided
herein may be evaluated for certain pharmacological 30 properties
including, but not limited to, oral bioavailability (preferred compounds are
orally bioavailable to an extent allowing for therapeutically effective
concentrations of the compound to be achieved at oral doses of less than
140 mg/kg, preferably less than 50 mg/kg, more preferably less than 30
mg/kg, even more preferably less than 10 mg/kg, still more preferably less
than 1 mg/kg and most preferably less than 0.) mg/kg), toxicity (a
preferred compound is nontoxic when a 35 therapeutically effective
amount is administered to a subject), side effects (a preferred compound
produces side effects comparable to placebo when a therapeutically
effective amount of the compound is administered to a subject), serum
protein binding and in vitro and in vivo half-life (a preferred  compound
exhibits an in vivo half-life allowing for Q.I.D. dosing, preferably T.I.D.
dosing, more preferably B.I.D. dosing, and most preferably once-a-day
dosing). In addition, differential penetration of the blood brain barrier may
be desirable for modulators used to treat pain or neurodegenerative
disease by modulating CNS P2X7 receptor activity such that total daily
oral doses as described above provide such modulation to a
therapeutically effective extent, while low brain levels of modulators used
to treat peripheral nerve mediated pain or certain inflammatory diseases
(e.g. rheumatoid arthritis) may be preferred (i.e., such doses do not
provide brain (e.g., CSF) levels of the compound sufficient to significantly
modulate P2X7 receptor activity). Routine assays that are well known in
the art may be used to assess these properties, and identify superior
compounds for a particular use. For 



10 example, assays used to predict bioavailability include transport across
human intestinal cell monolayers, including Caco-2 cell monolayers.
Penetration of the blood brain barrier of a compound in humans may be
predicted from the brain levels of the compound in laboratory animals
given the compound (e.g., intravenously). Serum protein binding may be
predicted from albumin binding assays. Compound half-life is inversely
proportional to the frequency of dosage of a compound. In 15  vitro
half-lives of compounds may be predicted from assays of microsomal
half-life as described, for example, within Example 7 of U.S. Patent
Application Publication Number 2005/0070547.       As noted above,
preferred compounds provided herein are nontoxic. In general, the term
"nontoxic" shall be understood in a relative sense and is intended to refer
to any substance that has been approved by the United States Food and
Drug Administration ("FDA") for administration to 20 mammals (preferably
humans) or, in keeping with established criteria, is susceptible to approval
by the FDA for administration to mammals (preferably humans). In
addition, a highly preferred nontoxic compound generally satisfies one or
more of the following criteria: (1) does not substantially inhibit cellular ATP
production; (2) does not significantly prolong heart QT intervals; (3) does
not cause substantial liver enlargement, or (4) does not cause substantial
release of liver enzymes. 25 As used herein, a compound that does not
substantially inhibit cellular ATP production is a compound that satisfies
the criteria set forth in Example 8 of U.S. Patent Application Publication
Number 2005/0070547. In other words, cells treated as described therein
with 100 iM of such a compound exhibit ATP levels that are at least 50%
of the ATP levels detected in untreated cells. In more highly preferred
embodiments, such cells exhibit ATP levels that are at least 80% of the
ATP 30levels detected in untreated cells.       A compound that does not
significantly prolong heart QT intervals is a compound that does not result
in a statistically significant prolongation of heart QT intervals (as
determined by electrocardiography) in guinea pigs, minipigs or dogs upon
administration of a dose that yields a serum concentration equal to the
EC50 or IC50 for the compound. In certain preferred embodiments, a
35dose of 0.01, 0.05, 0.1, 0.5, 1, 5, 10,40 or 50 mg/kg administered
parenterally or orally does not result in a statistically significant
prolongation of heart QT intervals.         A compound does not cause
substantial liver enlargement if daily treatment of laboratory rodents (e.g.,
mice or rats) for 5-10 days with a dose that yields a serum concentration
equal to the EC50 or IC50 for the compound results in an increase in liver
to body weight ratio that is no more than 100% over matched controls. In
more highly preferred embodiments, such doses do not cause liver  5
enlargement of more than 75% or 50% over matched controls. If
non-rodent mammals (e.g., dogs) are used, such doses should not result
in an increase of liver to body weight ratio of more than 50%, preferably
not more than 25%, and more preferably not more than 10% over
matched untreated controls. Preferred doses within such assays include
0.01, 0.05. 0.1, 0.5, 1, 5, 10, 40 or 50 mg/kg administered parenterally or
orally. 10Similarly, a compound does not promote substantial release of
liver enzymes if administration of twice the minimum dose that yields a
serum concentration equal to the EC50 or 1050 at P2X7 receptor for the
compound does not elevate serum levels of ALT, LDH or AST in
laboratory animals (e.g., rodents) by more than 100% over matched
mock-treated controls. In more highly preferred embodiments, such doses
do not elevate such serum levels by more than 75% or 50% over  15
matched controls. Alternatively, a compound does not promote substantial
release of liver enzymes if, in an in vitro hepatocyte assay, concentrations
(in culture media or other such solutions that are contacted and incubated
with hepatocytes in vitro) that are equal lo the EC50 or IC50 for the
compound do not cause detectable release of any of such liver enzymes
into culture medium above baseline levels seen in media from matched
mock-treated control cells. In more highly preferred  20 embodiments,
there is no detectable release of any of such liver enzymes into culture
medium above baseline levels when such compound concentrations are
five-fold, and preferably ten-fold the EC50 or 1050 for the compound.
In other embodiments, certain preferred compounds do not inhibit or
induce microsomal cytochrome P450 enzyme activities, such as CYP1A2
activity, CYP2A6 activity, CYP2C9 activity, 



25 CYP2C19 activity, CYP2D6 activity, CYP2E1 activity or CYP3A4
activity at a concentration equal to the EC50 or IC50 at P2X7 receptor for
the compound.       Certain preferred compounds are not clastogenic (e.g.,
as determined using a mouse erythrocyte precursor cell micronucleus
assay, an Ames micronucleus assay, a spiral micronucleus assay or the
like) at a concentration equal the EC50 or IC50 for the compound. In other
embodiments,  30 certain preferred compounds do not induce sister
chromatid exchange (e.g., in Chinese hamster ovary cells) at such
concentrations.       For detection purposes, as discussed in more detail
below, modulators provided herein may be isotopically-labeled or
radiolabeed. For example, compounds may have one or more atoms
replaced by an atom of the same element having an atomic mass or mass
number different from the atomic  35 mass or mass number usually found
in nature. Examples of isotopes that can be present in the compounds
provided herein include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine and chlorine, such as 2H, 31-I, I lc 13C, 14C, 15N7
Ho, 1707 31 32p, 35g LF and 36Cl. In  addition, substitution with heavy
isotopes such as deuterium (i.e., 21-1) can afford certain therapeutic
advantages resulting from greater metabolic stability, for example
increased in vivo half-life or reduced dosage requirements and, hence,
may be preferred in some circumstances. PREPARATION OF
HETEROARYL AMIDE DERIVATIVES        Heteroaryl amide derivatives
may generally be prepared using standard synthetic methods. Starting
materials are commercially available from suppliers such as Sigma-Aldrich
Corp. (St. Louis, MO), or may be synthesized from commercially available
precursors using established protocols. By way of example, a synthetic
route similar to that shown in any of the following Schemes may be used,
together with synthetic methods known in the art of synthetic organic
chemistry. In some cases, 10 protecting groups may be required during
preparation. Such protecting groups can be removed by methods well
known to those of ordinary skill in the art, such as methods described in
Greene and Wuts, "Protective Groups in Organic Synthesis" (2'd Edition,
John Wiley & Sons, 1991). In some cases, further organic transformations
may be performed using methods well known to those of ordinary skill in
the art, such as methods described in Richard C. Larock, "Comprehensive
Organic 15Transformation," (VCH Publisher, Inc. 1989). Each variable in
the following Schemes refers to any group consistent with the description
of the compounds provided herein. Certain abbreviations used in the
following Schemes and elsewhere herein include: ACNacetonitrile
BOPbenzotriazol-1-ylox ytris(dimethylamino)phosphonium
hexafluorophosphate 20Bubutyl 



5chemical shift DCMdichloromethane DIADdiisopropyl azodicarboxylate
DIEAdiisopropylethylarnine
25DMC2-ch/oro-1,3-dimethy1-4,5-dihydro-3H-imidazolium chloride
DMFdimethylformamide DMSOdimethylsulfoxide DPPF1,1'-bis(d
iphenylphosphi no)ferrocene Etethyl 30Et0Acethyl acetate Et0Hethanol
hour(s) 'H NMRproton nuclear magnetic resonance Hzhertz
35i-Prisopropyl Me0Hmethanol  



WO 2008/066789PCT/US2007/024396 minminute(s) (M+1)mass + 1
Pd2(dba)3tris[dibenzylidineacetoneld palladium PPh3triphenylphosphine
5PTLCpreparative thin layer chromatography
PyBOPbenzotriazole-1-yloxytris(pyrrolidino)phosphonium
hexafluorophosphate RTroom temperature
TBStert-butyl-dimethyl-silanyloxy TEAtriethylarnine 10TFAtrifluoroacetic
acid THEtetrahydrofuran Scheme 1  In Scheme 1, a nitrogen-containing
heterocyclic halide 1 is converted to the aminoheterocycle 15 2 using any
suitable method, such as ammonia in Et0H at RT or elevated temperature.
Amino heterocycle 2 is reacted with an alpha halocarbonyl compound to
give the substituted imidazoheterocycle 4. The alpha haloaldehyde 5 is
reacted with aminoheterocycle 2 to give the unsubstituted imidazo
heterocycle 6, which can be subsequently convened to substituted
imidazoheterocycle 7 through electrophilic substitution of the imidazo
functionality (e.g., via 20bromination to give the bromide), which can be
converted to the desired imidazoheterocycle 7.  



14 In Scheme 2, 2-amino-6-pyridine carboxylic acid 8 is reacted with an
amine 9 using a 5 coupling agent such as, but not limited to, BOP or DMC
in an organic solvent such as DCM or DMF in the presence of an organic
base such as Hunig's base. The resulting amide 10 is reacted with alpha
halocarbonyl 11 to give the imidazo[1,2-a]pyridine 12. Alternatively 10 can
be reacted with the alpha haloaldehyde 13 to give the
imidazo[1,2-a]pyridine 14.        In Scheme 3, 2,6-diaminopyridine 15 is
reacted with an alpha halocarbonyl 16 to give the imidazo[I,2-a]pyridine
17. The resulting amino group can be reacted with a carboxylic acid 18
using a coupling reagent such as chloro-1,3 dimethy1-4,5-dihydro-31-1
imidazolium chloride in the presence of a base such as TEA in a solvent
such as ACN or alternatively by reacting amine 17 with an acid 15 chloride
18 at elevated temperature in a solvent such as dichloroethane to give
compound 19. Alternatively, the 2,6-diaminopyridine 15 is reacted with
acid 20 using a coupling agent such as, but not limited to, BOP or DMC in
an organic solvent such as DCM or DMF in the presence of an organic
base such as Hunig's base. The resulting amide 21 is reacted with alpha
halocarbonyl 22 to give the imidazo[1,2-alpyridine 23. Scheme 4  XXoY
w-xw-x w -X Z HO' RA eZYZ ,p4Z'z i?1 426 ZiZYZ 1,i 4 Z3,,y,...A?1   Z3
-NZ3N 



II25' \ )2-- RA I-1 24HN.N-N NH2  27 L1 = F, CI, Br, I 5In Scheme 4, a
nitrogen-containing heterocyclic halide 24 is converted to the
hydrazinoheterocycle 25 using any suitable method, such as, for example,
reacting hydrazine in Et0H at RI or elevated temperature. Intermediate 25
is converted to triazoloheterocycle 27 by reacting with acid 26 without
solvent or with solvent at RT or elevated temperature. Specific
hydrazinoheterocycles 25 as shown in Schemes 5-7 can undergo Dimroth
rearrangement when 10heating at high temperature during the reaction
with acid 26. Scheme 5  N W-X-Y HN.NH2 HOiLRA N W-X-Y L T1, N RA 



Scheme 6  -CO2H  Scheme 7 [1,NN.'>7CI                   CN N, NH2 HO NN
ClCl  NyCI     N NA R3 11Ncz:..."CO2H 



I\ N NA RA     N NH2 1-\N  RA Scheme 8 0 R2 N. X.Y FINR2CIN,sc,N,T
1=14 R'j v-uv-uIttzt 0 0R2ItNIX.y 



N,N, 0 A\ j V-U 5In Scheme 8, a mixture of the amino heterocycle and
3,3-dimethoxy-proprionate or 13- ketoester are heated together in
refluxing solvent such as ethanol to give the pyrimidinone intermediate
after purification. The pyrimidinone is heated in the presence of POCI3 to
give the pyrimidinyl chloride. This product can be reacted sequentially with
ammonia and then an acid chloride to give a compound of Formula I
wherein W is -NR4(C=0)-. The pyrimidinyl chloride can 10  alternatively be
reacted with zincdicyanide in the presence of a palladium catalyst such as
Pd2(dba)3 and DPPF to give the carboxylic acid which is reacted under
standard conditions with an amine to give a compound of Formula A or
Formula I wherein W is -(C=0)-NR4-. Scheme 9    R' = lower alkyl 15In
Scheme 9, a I3-ketopyruvate ester or 4-dimethyl amino-2-oxo-3-butenoic
ester is reacted with an aminoheterocycle with heating in a solvent such
as ethanol to give the pyrimidinyl ester  WO
2008/066789PCT/US2007/024396 which is converted to the acid via
saponification in an aqueous base such as NaOH. The carboxylic acid is
reacted under standard conditions with an amine to give a product of
Formula A or Formula I wherein W is -(C=0)-NR4-. Scheme 10 



HO.N 1 CIRA or/  /? Ny0 -NN RARA )--NH2 N N 5RA         In Scheme 10,
sulfimide or nitrosopyridine is reacted with ethyl chlorooximidoacetate to
give the N-oxide. Deoxygenation with phosphorus trichloride provides the
triazole. Substitution of the halide with cyanide followed by acidic
hydrolysis yields the acid intermediate. Amidation leads to compounds of
Formula A, I and/or H. Alternatively, a Curtius rearrangement followed by
amidation 10affords compounds of Formula A, I and/or II.    CICO2Et then
NaN3 



OTBS OTBS N-N BOPjc RCO2H0- NH NH2        In Scheme 11, the
starting ester is reduced and then protected to afford the silyl ether.
Deprotonation followed by trapping with ethyl formate provides the
aldehyde which is oxidized to the  WO 2008/066789PCT/US2007/024396
acid. Amidation leads to compounds of Formula A or Formula I in which W
is -C(=0)-NR4-. Alternatively, a Curtius rearrangement followed by
amidation affords compounds of Formula I in which W is -NR4-C(=0)-.
In Scheme 12, 5-substituted 2-chloro-6-pyridine-carboxylic acid is coupled
with 1- admantylmethylamine with a coupling reagent such as
2-chloro-1,3-dimethy1-4,5-dihydro-3Himidazolium chloride in the presence
of a base such as TEA in an inert solvent such as DCM to give the
carboxamide intermediate, which is converted to the azido carboxamide
by reacting with sodium 10 azide in a solvent such as DMF at elevated
temperature. Reduction of azido compound affords the amino
intermediate, which then is cyclized with alpha halocarbonyl agent to give
the 6-subsituted imidazo[1,2-a]oyridine-5-carboxamide.  0 NErlig 



E10 Scheme 13 NrICH Z.( N'SHCX X = CI or OW            Nii---\)47NR2
Z2,232---"N'"  15In Scheme 13, an ester is converted to an alcohol by
reaction with a reducing agent such as lithium borohydride in a solvent
such as THF. After appropriate worlcup the resulting alcohol is further
reacted with thionyl chloride or mesyl chloride without solvent or in a
solvent such as DCM in the presence of or without a base such as TEA.
The resulting chloride or mesylate is reacted with a primary or secondary
amine in the presence of a base such as sodium carbonate in a solvent
such as 20DMF at RT or elevated temperature to give the desired
secondary or tertiary amine.  WO 2008/066789PCT/1S2007/024396
Scheme 14   



n = 0,1       In Scheme 14, an ester is converted to an acid by hydrolysis,
for example, by reacting with sodium hydroxide in water and Me0H at RT
or elevated temperature and by acidifying with an acid 5 such as
hydrochloric acid. The acid is coupled with a primary or secondary amine
with a coupling agent such as BOP or DMC in an inert solvent such as
DCM or DMF in the presence of an organic base such as Hunig's base
and TEA. N-VRA  = Cl or NH2 L2 = Cl or OH 10  In Scheme 15, the
hydrazine is made either by reacting a chloride starting material with
hydrazine in a solvent such as ethanol at RT or elevated temperature, or
by treating amine starting material with sodium nitrite in presence of an
acid such as hydrochloric acid at below or about RT, and then reacting
with tin (II) chloride. The hydrazine is converted to the acylhydrazide by
reacting with an acid chloride or an acid by standard methods. 15In
certain embodiments, a compound provided herein may contain one or
more asymmetric carbon atoms, so that the compound can exist in
different stereoisomeric forms. Such forms can be, for example,
racemates or optically active forms. As noted above, all stereoisomers are
encompassed by the present invention. Nonetheless, it may be desirable
to obtain single enantiomers (i.e., optically active forms). Standard
methods for preparing single enantiomers include asymmetric synthesis
and 20  resolution of the racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods such as
crystallization in the presence of a resolving agent, or chromatography
using, for example a chiral HPLC column.       Compounds may be
radiolabeled by carrying out their synthesis using precursors comprising at
least one atom that is a radioisotope. Each radioisotope is preferably
carbon (e.g., 14C), hydrogen 25  (e.g., 3H), sulfur (e.g., 355), or iodine
(e.g., 251). Tritium labeled compounds may also be prepared catalytically
via platinum-catalyzed exchange in tritiated acetic acid, acid-catalyzed
exchange in tritiated ti-ifluoroacetic acid, or heterogeneous-catalyzed
exchange with tritium gas using the  compound as substrate. In addition,
certain precursors may be subjected to tritium-halogen exchange with
tritium gas, tritium gas reduction of unsaturated bonds, or reduction using
sodium borotritide, as appropriate. Preparation of radiolabeled compounds
may be conveniently performed by a radioisotope supplier specializing in
custom synthesis of radiolabeled probe compounds. 5
PHARMACEUTICAL COMPOSITIONS       The present invention also
provides pharmaceutical compositions comprising one or more
compounds provided herein, together with at least one physiologically
acceptable carrier or excipient. Pharmaceutical compositions may
comprise, for example, one or more of water, buffers (e.g., sodium
bicarbonate, neutral buffered saline or phosphate buffered saline),
ethanol, mineral oil, vegetable oil, 



10 dimethylsulfoxide, carbohydrates (e.g., glucose, mannose, sucrose,
starch, mannitol or dextrans), proteins, adjuvants, polypeptides or amino
acids such as glycine, antioxidants, chelating agents such as EDTA or
glutathione and/or preservatives. In addition, other active ingredients may
(but need not) be included in the pharmaceutical compositions provided
herein. Pharmaceutical compositions may be formulated for any
appropriate manner of 15 administration, including, for example, topical,
oral, nasal, rectal or parenteral administration. The term parenteral as
used herein includes subcutaneous, intradermal, intravascular (e.g.,
intravenous), intramuscular, spinal, intracranial, intrathecal and
intraperitoneal injection, as well as any similar injection or infusion
technique. In certain embodiments, compositions suitable for oral use are
preferred. Such compositions include, for example, tablets, troches,
lozenges, aqueous or oily 20 suspensions, dispersible powders or
granules, emulsion, hard or soft capsules, or syrups or elixirs. Within yet
other embodiments, pharmaceutical compositions may be formulated as a
lyophilizate. Formulation for topical administration may be preferred for
certain conditions (e.g., in the treatment of skin conditions such as burns
or itch). Formulation for direct administration into the bladder
(intravesicular administration) may be preferred for treatment of urinary
incontinence and overactive 25bladder.       Compositions intended for oral
use may further comprise one or more components such as sweetening
agents, flavoring agents, coloring agents and/or preserving agents in
order to provide appealing and palatable preparations. Tablets contain the
active ingredient in admixture with physiologically acceptable excipients
that are suitable for the manufacture of tablets. Such excipients 30
include, for example, inert diluents (e.g., calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate), granulating
and disintegrating agents (e.g., corn starch or alginic acid), binding agents
(e.g., starch, gelatin or acacia) and lubricating agents (e.g., magnesium
stearate, stearic acid or talc). Tablets may be formed using standard
techniques, including dry granulation, direct compression and wet
granulation. The tablets may be uncoated or they may be coated by
35known techniques.        Formulations for oral use may also be
presented as hard gelatin capsules wherein the active ingredient is mixed
with an inert solid diluent (e.g., calcium carbonate, calcium phosphate or
kaolin), or as soft gelatin capsules wherein the active ingredient is mixed
with water or an oil medium (e.g., peanut oil, liquid paraffin or olive oil).
5Aqueous suspensions contain the active material(s) in admixture with
suitable excipients, such as suspending agents (e.g., sodium
carboxymethylcellulose, methylcellulose, hydropropylmethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia);
and dispersing or wetting agents (e.g., naturally-occurring phosphatides
such as lecithin, condensation products of an alkylene oxide with fatty
acids such as polyoxyethylene stearate, condensation  10 products of
ethylene oxide with long chain aliphatic alcohols such as
heptadecaethyleneoxycetanol, condensation products of ethylene oxide
with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty acids and hexitol
anhydrides such as polyethylene sorbitan monooleate). Aqueous
suspensions may also comprise one or more preservatives, such as ethyl
or n-propyl p-  15 hydroxybenzoate, one or more coloring agents, one or
more flavoring agents, and/or one or more sweetening agents, such as
sucrose or saccharin.       Oily suspensions may be formulated by
suspending the active ingredient(s) in a vegetable oil (e.g., arachis oil,
olive oil, sesame oil or coconut oil) or in a mineral oil such as liquid
paraffin. The oily suspensions may contain a thickening agent such as
beeswax, hard paraffin or cetyl alcohol.  20 Sweetening agents such as
those set forth above, and/or flavoring agents may be added to provide
palatable oral preparations. Such suspensions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.       Dispersible powders
and granules suitable for preparation of an aqueous suspension by the
addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, a 



25 suspending agent and one or more preservatives. Suitable dispersing
or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, such as sweetening, flavoring
and coloring agents, may also be -present.       Pharmaceutical
compositions may also be formulated as oil-in-water emulsions. The oily
phase may be a vegetable oil (e.g., olive oil or arachis oil), a mineral oil
(e.g., liquid paraffin) or a  30 mixture thereof. Suitable emulsifying agents
include naturally-occurring gums (e.g., gum acacia or gum tragacanth),
naturally-occurring phosphatides (e.g., soy bean lecithin, and esters or
partial esters derived from fatty acids and hexitol), anhydrides (e.g.,
sorbitan monoleate) and condensation products of partial esters derived
from fatty acids and hexitol with ethylene oxide (e.g., polyoxyethylene
sorbitan monoleate). An emulsion may also comprise one or more
sweetening and/or flavoring 35agents.         Syrups and elixirs may be
formulated with sweetening agents, such as glycerol, propylene glycol,
sorbitol or sucrose. Such formulations may also comprise one or more
demulcents, preservatives, flavoring agents and/or coloring agents.
Formulations for topical administration typically comprise a topical vehicle
combined with  5 active agent(s), with or without additional optional
components. Suitable topical vehicles and additional components are well
known in the art, and it will be apparent that the choice of a vehicle will
depend on the particular physical form and mode of delivery. Topical
vehicles include water; organic solvents such as alcohols (e.g., ethanol or
isopropyl alcohol) or glycerin; glycols (e.g., butylene, isoprene or
propylene glycol); aliphatic alcohols (e.g., lanolin); mixtures of water and
10 organic solvents and mixtures of organic solvents such as alcohol and
glycerin; lipid-based materials such as fatty acids, acylglycerols (including
oils, such as mineral oil, and fats of natural or synthetic origin),
phosphoglycerides, sphingolipids and waxes; protein-based materials
such as collagen and gelatin; silicone-based materials (both non-volatile
and volatile); and hydrocarbon-based materials such as microsponges
and polymer matrices. A composition may further include one or more  15
components adapted to improve the stability or effectiveness of the
applied formulation, such as stabilizing agents, suspending agents,
emulsifying agents, viscosity adjusters, gelling agents, preservatives,
antioxidants, skin penetration enhancers, moisturizers and sustained
release materials. Examples of such components are described in
Martindale--The Extra Pharmacopoeia (Pharmaceutical Press, London
1993) and Remington: The Science and Practice of Pharmacy, 21"  20
ed., Lippincott Williams & Wilkins, Philadelphia, PA (2005). Formulations
may comprise microcapsules, such as hydroxymethylcellulose or
gelatin-rnicrocapsules, liposomes, albumin microspheres, microemulsions,
nanoparticles or nanocapsules.        A topical formulation may be
prepared in any of a variety of physical forms including, for example,
solids, pastes, creams, foams, lotions, gels, powders, aqueous liquids and
emulsions. The  25 physical appearance and viscosity of such
pharmaceutically acceptable forms can be governed by the presence and
amount of emulsifier(s) and viscosity adjuster(s) present in the
formulation. Solids are generally firm and non-pourable and commonly are
formulated as bars or sticks, or in particulate form; solids can be opaque
or transparent, and optionally can contain solvents, emulsifiers,
moisturizers, emollients, fragrances, dyes/colorants, preservatives and
other active ingredients that  30 increase or enhance the efficacy of the
final product. Creams and lotions, are often similar to one another,
differing mainly in their viscosity; both lotions and creams may be opaque,
translucent or clear and often contain emulsifiers, solvents, and viscosity
adjusting agents, as well as moisturizers, emollients, fragrances,
dyes/colorants, preservatives and other active ingredients that increase or
enhance the efficacy of the final product. Gels can be prepared with a
range of viscosities, from thick  35 or high viscosity to thin or low viscosity.
These formulations, like those of lotions and creams, may also contain
solvents, emulsifiers, moisturizers, emollients, fragrances, dyes/colorants,
preservatives and other active ingredients that increase or enhance the
efficacy of the final product. Liquids are  thinner than creams, lotions, or
gels and often do not contain emulsifiers. Liquid topical products often
contain solvents, emulsifiers, moisturizers, emollients, fragrances,
dyes/colorants, preservatives and other active ingredients that increase or
enhance the efficacy of the final product. 



Suitable emulsifiers for use in topical formulations include, but are not
limited to, ionic  5 emulsifiers, cetearyl alcohol, non-ionic emulsifiers like
polyoxyethylene oleyl ether, PEG-40 stearate, ceteareth-12, ceteareth-20,
ceteareth-30, ceteareth alcohol, PEG-100 stearate and glyceryl stearate.
Suitable viscosity adjusting agents include, but are not limited to,
protective colloids or non-ionic gums such as hydroxyethylcellulose,
xanthan gum, magnesium aluminum silicate, silica, microcrystalline wax,
beeswax, paraffin, and cetyl palmitate. A gel composition may be formed
by  10 the addition of a gelling agent such as chitosan, methyl cellulose,
ethyl cellulose, polyvinyl alcohol, polyquatemiums, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, carbomer or
ammoniated glycyrrhizinate. Suitable surfactants include, but are not
limited to, nonionic, amphoteric, ionic and anionic surfactants. For
example, one or more of dimethicone copolyol, polysorbate 20,
polysorbate 40, polysorbate 60, polysorbate 80, lauramide DEA, cocamide
15 DEA, and cocamide MEA, oleyl betaine, cocamidopropyl phosphatidyl
PG-dimonium chloride, and ammonium laureth sulfate may be used within
topical formulations. Suitable preservatives include, but are not limited to,
antimicrobials such as methylparaben, propylparaben, sorbic acid,
benzoic acid, and formaldehyde, as well as physical stabilizers and
antioxidants such as vitamin E, sodium ascorbate/ascorbic acid and
propyl gallate. Suitable moisturizers include, but are not limited to, lactic
20 acid and other hydroxy acids and their salts, glycerin, propylene glycol,
and butylene glycol. Suitable emollients include lanolin alcohol, lanolin,
lanolin derivatives, -cholesterol, petrolatum, isostearyl neopentanoate and
mineral oils. Suitable fragrances and colors include, but are not limited to,
FD&C Red No. 40 and FD&C Yellow No. 5. Other suitable additional
ingredients that may be included a topical formulation include, but are not
limited to, abrasives, absorbents, anti-caking agents, anti-  25 foaming
agents, anti-static agents, astringents (e.g., witch hazel, alcohol and
herbal extracts such as chamomile extract), binders/excipients, buffering
agents, chelating agents, film forming agents, conditioning agents,
propellants, opacifying agents, pH adjusters and protectants.        An
example of a suitable topical vehicle for formulation of a gel is:
hydroxypropylcellulose (2.1%); 70/30 isopropyl alcohol/water (90.9%);
propylene glycol (5.1%); and Polysorbate 80(1.9%).  30 An example of a
suitable topical vehicle for formulation as a foam is: cetyl alcohol (1.1%);
stearyl alcohol (0.5%; Quatemium 52 (I.0%); propylene glycol (2.0%);
Ethanol 95 PGF3 (61.05%); deionized water (30.05%); P75 hydrocarbon
propellant (4.30%). All percents are by weight.         Typical modes of
delivery for topical compositions include application using the fingers;
application using a physical applicator such as a cloth, tissue, swab, stick
or brush; spraying 35(including mist, aerosol or foam spraying); dropper
application; sprinkling; soaking; and rinsing.         A pharmaceutical
composition may be prepared as a sterile injectible aqueous or oleaginous
suspension. The compound(s) provided herein, depending on the vehicle
and concentration used, can  either be suspended or dissolved in the
vehicle. Such a composition may be formulated according to the known
art using suitable dispersing, wetting agents and/or suspending agents
such as those mentioned above. Among the acceptable vehicles and
solvents that may be employed are water, 1,3- butanediol, Ringer's
solution and isotonic sodium chloride solution. Iii addition, sterile, fixed oils
5 may be employed as a solvent or suspending medium. For this purpose
any bland fixed oil may be employed, including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid find use in the
preparation of injectible compositions, and adjuvants such as local
anesthetics, preservatives and/or buffering agents can be dissolved in the
vehicle. Pharmaceutical compositions may also be formulated as
suppositories (e.g., for rectal  10 administration). Such compositions can
be prepared by mixing the drug with a suitable non-irritating excipient that
is solid at ordinary temperatures but liquid at the rectal temperature and
will therefore melt in the rectum to release the drug. Suitable excipients
include, for example, cocoa butter and polyethylene glycols.
Compositions for inhalation typically can be provided in the form of a
solution, suspension or  15 emulsion that can be administered as a dry
powder or in the form of an aerosol using a conventional propellant (e.g.,
dichlorodifluoromethane or trichlorofluoromethane). 



Pharmaceutical compositions may be formulated for release at a
pre-determined rate. Instantaneous release may be achieved, for
example, via sublingual administration (i.e., administration by mouth in
such a way that the active ingredient(s) are rapidly absorbed via the blood
20 vessels under the tongue rather than via the digestive tract). Controlled
release formulations (i.e., formulations such as a capsule, tablet or coated
tablet that slows and/or delays release of active ingredient(s) following
administration) may be administered by, for example, oral, rectal or
subcutaneous implantation, or by implantation at a target site. In general,
a controlled release formulation comprises a matrix and/or coating that
delays disintegration and absorption in the  25 gastrointestinal tract (or
implantation site) and thereby provides a delayed action or a sustained
action over a longer period. One type of controlled-release formulation is a
sustained-release formulation, in which at least one active ingredient is
continuously released over a period of time at a constant rate. Preferably,
the therapeutic agent is released at such a rate that blood (e.g., plasma)
concentrations are maintained within the therapeutic range, but below
toxic levels, over a period of time that is at least 4  30 hours, preferably at
least 8 hours, and more preferably at least 12 hours. Such formulations
may generally be prepared using well known technology and administered
by, for example, oral, rectal or subcutaneous implantation, or by
implantation at the desired target site. Carriers for use within such
formulations are biocompatible, and may also be biodegradable;
preferably the formulation provides a relatively constant level of modulator
release. The amount of modulator contained within a sustained 35release
formulation depends upon, for example, the site of implantation, the rate
and expected duration of release and the nature of the condition to be
treated or prevented.        Controlled release may be achieved by
combining the active ingredient(s) with a matrix material that itself alters
release rate and/or through the use of a controlled-release coating. The
release rate can be varied using methods well known in the art, including
(a) varying the thickness or composition of coating, (b) altering the amount
or manner of addition of plasticizer in a coating, (c) including additional
ingredients, such as release-modifying agents, (d) altering the
composition, particle size or particle shape of the matrix, and (e) providing
one or more passageways through the coating. The amount of modulator
contained within a sustained release formulation depends upon, for
example, the method of administration (e.g., the site of implantation), the
rate and expected duration of release and the nature of the condition to be
treated or prevented. 10The matrix material, which itself may or may not
serve a controlled-release function, is generally any material that supports
the active ingredient(s). For example, a time delay material such as
glyceryl monosterate or glyceryl distearate may be employed. Active
ingredient(s) may be combined with matrix material prior to formation of
the dosage form (e.g., a tablet). Alternatively, or in addition, active
ingredient(s) may be coated on the surface of a particle, granule, sphere,
15  microsphere, bead or pellet that comprises the matrix material. Such
coating may be achieved by conventional means, such as by dissolving
the active ingredient(s) in water or other suitable solvent and spraying.
Optionally, additional ingredients are added prior to coating (e.g., to assist
binding of the active ingredient(s) to the matrix material or to color the
solution). The matrix may then be coated with a barrier agent prior to
application of controlled-release coating. Multiple coated matrix units
20may, if desired, be encapsulated to generate the final dosage form.
In certain embodiments, a controlled release is achieved through the use
of a controlled release coating (i.e., a coating that permits release of
active ingredient(s) at -a controlled rate in aqueous medium). The
controlled release coating should be a strong, continuous film that is
smooth, capable of supporting pigments and other additives, non-toxic,
inert and tack-free. Coatings that 25  regulate release of the modulator
include pH-independent coatings, pH-dependent coatings (which may be
used to release modulator in the stomach) and enteric coatings (which
allow the formulation to pass intact through the stomach and into the small
intestine, where the coating dissolves and the contents are absorbed by
the body). It will be apparent that multiple coatings may he employed
(e.g., to allow release of a portion of the dose in the stomach and a portion
further along the gastrointestinal 30  tract). For example, a portion of
active ingredient(s) may be coated over an enteric coating, and thereby
released in the stomach, while the remainder of active ingredient(s) in the
matrix core is protected by the enteric coating and released further down
the GI tract. pH dependent coatings include, for example, shellac,
cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalate, methacrylic acid ester
copolymers and zein. 35  In certain embodiments, the coating is a
hydrophobic material, preferably used in an amount effective to slow the
hydration of the gelling agent following administration. Suitable
hydrophobic materials include alkyl celluloses (e.g., ethylcellulose or
carboxymethylcellulose), cellulose ethers,  



cellulose esters, acrylic polymers (e.g., poly(acrylic acid), poly(methacrylic
acid), acrylic acid and methacrylic acid copolymers, methyl methacrylate
copolymers, ethoxy ethyl methacrylates, cyanoethyl methacrylate,
methacrylic acid alkamide copolymer, poly(methyl methacrylate),
polyacrylamide, ammonio methacrylate copolymers, aminoalkyl
methacrylate copolymer, 5poly(methacrylic acid anhydride) and glycidyl
methacrylate copolymers) and mixtures of the foregoing. Representative
aqueous dispersions of ethylcellulose include, for example,
AQUACOAT(r) (FMC Corp., Philadelphia, PA) and SURELEASE(r)
(Colorcon, Inc., West Point, PA), both of which can be applied to the
substrate according to the manufacturer's instructions. Representative
acrylic polymers include, for example, the various EUDRAGIT(r) (Rohm
America, 10  Piscataway, NJ) polymers, which may be used singly or in
combination depending on the desired release profile, according to the
manufacturer's instructions.       The physical properties of coatings that
comprise an aqueous dispersion of a hydrophobic material may be
improved by the addition or one or more plasticizers. Suitable plasticizers
for alkyl celluloses include, for example, dibutyl sebacate, diethyl
phthalate, triethyl citrate, tributyl citrate and  15 triacetin. Suitable
plasticizers for acrylic polymers include, for example, citric acid esters
such as triethyl citrate and tributyl citrate, dibutyl phthalate, polyethylene
glycols, propylene glycol, diethyl phthalate, castor oil and triacetin.
Controlled-release coatings are generally applied using conventional
techniques, such as by spraying in the form of an aqueous dispersion. If
desired, the coating may comprise pores or channels  20 or to facilitate
release of active ingredient. Pores and channels may be generated by
well known methods, including the addition of organic or inorganic
material that is dissolved, extracted or leached from the coating in the
environment of use. Certain such pore-forming materials include
hydrophilic polymers, such as hydroxyalkylcelluloses (e.g.,
hydroxypropylmethylcellulose), cellulose ethers, synthetic water-soluble
polymers (e.g., polyvinylpyrrolidone, cross-linked polyvinylpyrrolidone and
25 polyethylene oxide), water-soluble polydextrose, saccharides and
polysaccharides and alkali metal salts. Alternatively, or in addition, a
controlled release coating may include one or more orifices, which may be
formed my methods such as those described in US Patent Nos.
3,845,770; 4,034,758; 4,077,407; 4,088,864; 4,783,337 and 5,071,607.
Controlled-release may also be achieved through the use of transdermal
patches, using conventional technology (see, e.g., US Patent No.
4,668,232). 30Further examples of controlled release formulations, and
components thereof, may be found, for example, in US Patent Nos.
4,572,833; 4,587,117; 4,606,909; 4,610,870; 4,684,516; 4,777,049;
4,994,276; 4,996,058; 5,128,143; 5,202,128; 5,376,384; 5,384,133; 



5,445,829; 5,510,119; 5,618,560; 5,643,604; 5,891,474; 5,958,456;
6,039,980; 6,143,353; 6,126,969; 6,156,342; 6,197,347; 6,387,394;
6,399,096; 6,437,000; 6,447,796; 6,475,493; 6,491,950; 



6,524,615; 6,838,094; 6,905,709; 6,923,984;  356,923,988; and
6,911,217; each of which is hereby incorporated by reference for its
teaching of the preparation of controlled release dosage forms. In addition
to or together with the above modes of administration, a compound
provided  herein may be conveniently added to food or drinking water
(e.g., for administration to non-human animals including companion
animals (such as dogs and cats) and livestock). Animal feed and drinking
water compositions may be formulated so that the animal takes in an
appropriate quantity of the composition along with its diet. It may also be
convenient to present the composition as a premix 5for addition to feed or
drinking water.       Compounds are generally administered in a
therapeutically effective amount. Preferred systemic doses are no higher
than 50 mg per kilogram of body weight per day (e.g., ranging from about
0.001 mg to about 50 mg per kilogram of body weight per day), with oral
doses generally being about 5-20 fold higher than intravenous doses (e.g.,
ranging from 0.01 to 40 mg per kilogram of body 10weight per day).
The amount of active ingredient that may be combined with the carrier
materials to produce a single dosage unit will vary depending, for
example, upon the patient being treated, the particular mode of
administration and any other co-administered drugs. Dosage units
generally contain between  from about 10 ug to about 500 mg of active
ingredient. Optimal dosages may be established using 15routine testing,
and procedures that are well known in the art. Pharmaceutical
compositions may be packaged for treating conditions responsive to P2X7



receptor modulation (e.g., pain, inflammation, neurodegeneration or other
condition described herein). Packaged pharmaceutical compositions
generally include (i) a container holding a pharmaceutical composition that
comprises at least one modulator as described herein and (ii) instructions
(e.g., 20labeling or a package insert) indicating that the contained
composition is to be used for treating a condition responsive to P2X7
receptor modulation in the patient. METHODS OF USE        P2X7
receptor modulators provided herein may be used to alter activity and/or
activation of P2X7 receptors in a variety of contexts, both in vitro and in
vivo. Within certain aspects, P2X7  25 receptor antagonists may be used
to inhibit the binding of ligand agonist to P2X7 receptor in vitro or in vivo.
In general, such methods comprise the step of contacting a P2X7 receptor
with one or more P2X7 receptor modulators provided herein, in the
presence of ligand in aqueous solution and under conditions otherwise
suitable for binding of the ligand to P2X7 receptor. The modulator(s) are
generally present at a concentration that is sufficient to alter P2X7
receptor-mediated signal  30 transduction (using an assay provided in
Example 4). The P2X7 receptor may be present in solution or suspension
(e.g., in an isolated membrane or cell preparation), or in a cultured or
isolated cell. Within certain embodiments, the P2X7 receptor is expressed
by a cell that is present in a patient, and the aqueous solution is a body
fluid. Preferably, one or more modulators are administered to an animal in
an amount such that the modulator is present in at least one body fluid of
the animal at a 35therapeutically effective concentration that is 5
micromolar or less; preferably 1 micromolar or less.  For example, such
compounds may be administered at a therapeutically effective dose that is
less than 20 mg/kg body weight, preferably less than 5 mg/kg and, in
some instances, less than I mg/kg.        Also provided herein are methods
for modulating, preferably reducing, cellular P2X7 receptor activation
and/or activity, such as signal-transducing activity (e.g., calcium
conductance). Such  5 modulation may be achieved by contacting a P2X7
receptor (either in vitro or in vivo) with one or more modulators provided
herein under conditions suitable for binding of the modulator(s) to the
receptor. The modulator(s) are generally present at a concentration that is
sufficient to alter P2X7 receptor-mediated signal transduction as
described herein. The receptor may be present in solution or suspension,
in a cultured or isolated cell preparation or in a cell within a patient. For
example, the cell  10 may be contacted in vivo in an animal. Modulation of
signal tranducing activity may be assessed by detecting an effect on
calcium ion conductance (also referred to as calcium mobilization or flux).
Modulation of signal transducing activity may alternatively be assessed by
detecting an alteration of a symptom (e.g., pain or inflammation) of a
patient being treated with one or more modulators provided herein.
15P2X7 receptor modulator(s) provided herein are preferably
administered to a patient (e.g., a human) orally or topically, and are
present within at least one body fluid of the animal while modulating P2X7
receptor signal-transducing activity.        The present invention further
provides methods for treating conditions responsive to P2X7 receptor
modulation. Within the context of the present invention, the term
"treatment" encompasses  20 both disease-modifying treatment and
symptomatic treatment, either of which may be prophylactic (i.e., before
the onset of symptoms, in order to prevent, delay or reduce the severity of
symptoms) or therapeutic (i.e., after the onset of symptoms, in order to
reduce the severity and/or duration of symptoms). A condition is
"responsive to P2X7 receptor modulation" if it is characterized by
inappropriate activity of a P2X7 receptor, regardless of the amount of
P2X7 agonist present locally, 



25 and/or if modulation of P2X7 receptor activity results in alleviation of
the condition or a symptom thereof. Such conditions include, for example,
pain, inflammation, cardiovascular disorders, ocular disorders,
neurodegenerative disorders and respiratory disorders (such as cough,
asthma, chronic obstructive pulmonary disease, chronic bronchitis, cystic
fibrosis and rhinitis, including allergic rhinitis, such as seasonal an
perennial rhinitis, and non-allergic rhinitis), fibrosis as well as other  30
conditions described in more detail below. Such conditions may be
diagnosed and monitored using criteria that have been established in the
art. Patients may include humans, domesticated companion animals and
livestock, with dosages as described above.        Treatment regimens may
vary depending on the compound used and the particular condition to be
treated; however, for treatment of most disorders, a frequency of
administration of 4 times daily  35 or less is preferred. In general, a
dosage regimen of 2 times daily is more preferred, with once a day dosing
particularly preferred. For the treatment of acute pain, a single dose that
rapidly reaches effective concentrations is desirable. It will be understood,
however, that the specific dose level and  treatment regimen for any
particular patient will depend upon a variety of factors including the activity
of the specific compound employed, the age, body weight, general health,
sex, diet, time of administration, route of administration, and rate of
excretion, drug combination and the severity of the particular disease
undergoing therapy. In general, the use of the minimum dose sufficient to
provide 5  effective therapy is preferred. Patients may generally be
monitored for therapeutic effectiveness using medical or veterinary criteria
suitable for the condition being treated or prevented.        Pain that may be
treated using the modulators provided herein includes, for example, acute,
chronic, inflammatory, and neuropathic pain. Specific pain indications that
may be treated as described herein include, but are not limited to, pain
associated with osteoarthritis or rheumatoid 10  arthritis; various
neuropathic pain syndromes (such as post-herpetic neuralgia, trigeminal
neuralgia, reflex sympathetic dystrophy, diabetic neuropathy, Guillian
Barre syndrome, fibromyalgia, oral neuropathic pain, phantom limb pain,
post-mastectomy pain, peripheral neuropathy, myofascial pain
syndromes, MS-related neuropathy, HIV or AIDS-related neuropathy, and
chemotherapy-induced and other iatrogenic neuropathies); visceral pain,
(such as that associated with gastroesophageal reflux 15  disease
(GERD), irritable bowel syndrome, inflammatory bowel disease,
pancreatitis, intestinal gas, gynecological disorders (e.g., menstrual pain,
dysmenorrhoea, pain associated with cystitis, labor pain, chronic pelvic
pain, chronic prostitis, endometriosis, heart pain and abdominal pain), and
urological disorders); dental pain (e.g., toothache, denture pain, nerve root
pain, pain resulting from periodontal disease, and pain due to dental
surgery including operative and post-operative pain); 20  headache (e.g.,
headaches involving peripheral nerve activity, sinus headache, cluster
headache (i.e., migranous neuralgia) tension headache, migraine,
temporomandibular pain and maxillary sinus pain); stump pain; meralgia
paresthetica; burning-mouth syndrome; pain associated with nerve and
root damage, including as pain associated with peripheral nerve disorders
(e.g., nerve entrapment and brachial plexus avulsions, amputation,
peripheral neuropathies including bilateral peripheral 25  neuropathy, tic
douloureux, atypical facial pain, nerve root damage, and arachnoiditis),
causalgia, neuritis (including, for example, sciatic neuritis, peripheral
neuritis, polyneuritis, optic neuritis, postfebrile neuritis, migrating neuritis,
segmental neuritis and Gombault's neuritis), neuronitis, neuralgias (e.g.,
those mentioned above, cervicobrachial neuralgia, cranial neuralgia,
geniculate neuralgia, glossopharyngial neuralgia, migranous neuralgia,
idiopathic neuralgia, intercostals 30  neuralgia, mammary neuralgia,
mandibular joint neuralgia, Morton's neuralgia, nasociliary neuralgia,
occipital neuralgia, red neuralgia, Sluder's neuralgia, splenopalatine
neuralgia, supraorbital neuralgia and vidian neuralgia); surgery-related
pain; musculoskeletal pain; central nervous system pain (e.g., pain due to
brain stem damage, sciatica, and anlcylosing spondylitis); and spinal pain,
including spinal cord injury-related pain. 35Further pain conditions that
can be treated as described herein include Charcot's pains, ear pain,
muscle pain, eye pain, orofacial pain (e.g., odontalgia), carpel tunnel
syndrome, acute and chronic back pain (e.g., lower back pain), gout, scar
pain, hemorrhoidal pain, dyspeptic pains, angina,  



nerve root pain, "non-painful" neuropathies, complex regional pain
syndrome, homotopic pain and heterotopic pain - including pain
associated with carcinoma, often referred to as cancer-associated pain
(e.g., in patients with bone cancer), pain (and inflammation) associated
with venom exposure (e.g., due to snake bite, spider bite, or insect sting)
and trauma-associated pain (e.g., post-surgical pain, episiotomy pain,
pain from cuts, musculoskeletal pain, bruises and broken bones, and bum
pain, especially primary hyperalgesia associated therewith). Additional
pain conditions that may be treated as described herein include pain
associated with autoimmune diseases or immunodeficiency disorders, hot
flashes, bums, sunburn, and pain that results from exposure to heat, cold
or external chemical stimuli. 10Conditions associated with inflammation
and/or immune system disorders that may be treated using the
modulators provided herein include, but are not limited to, arthritis
(including osteoarthritis, rheumatoid arthritis, psoriatic arthritis, Reiter's
syndrome, gout, traumatic arthritis, rubella arthritis, rheumatoid
spondylitis, gouty arthritis and juvenile arthritis); cystic fibrosis; uveitis;
systemic lupus erythematosus (and associated glomerulonephritis);
spondyloarthropathies; psoriasis; scleritis; allergic 15  conditions
(including allergic reactions, allergic rhinitis, allergic contact
hypersensitivity, allergic dermatitis, eczema and contact dermatitis),
reperfusion injury (e.g., cardiac and renal reperfusion injury), respiratory
system disorders (including hyper-responsiveness of the airway, cough,
asthma (e.g., to prevent or decrease the severity of both acute early
phase asthma attack and the late phase reactions that follow such an
asthma attack; including bronchial, allergic, intrinsic, extrinsic, exercise-
20  induced, drug-induced (e.g., aspirin or NSA1D-induced) and
dust-induced asthma), reactive airway disease, emphysema, acute (adult)
respiratory distress syndrome (ARDS), bronchitis (e.g., infectious and
eosinophilic bronchitis), bronchiectasis, chronic pulmonary obstructive
disorder (COPD), chronic pulmonary inflammatory disease, silicosis,
pulmonary sarcoidosis, farmer's lung, hypersensitivity pneumonitis and
lung fibrosis), viral infection, fungal infection, bacterial infection, Crohn's
disease, 25  glomerulomephritis, HIV infection and AIDS, irritable bowel
syndrome, inflammatory bowel disease, dermatomyositis, multiple
sclerosis, pemphigus, pemphigoid, scleroderma, myasthenia gravis,
autoimmune hemolytic and thrombocytopenic states, Goodpasture's
syndrome (and associated glomerulonephritis and pulmonary
hemorrhage), tissue graft rejection, hyperacute rejection of transplanted
organs allograft rejection, organ transplant toxicity, neutropenia, sepsis,
septic shock, 30  endotoxic shock, conjunctivitis shock, toxic shock
syndrome, Alzheimer's disease, inflammation associated with severe
burns, lung injury, systemic inflammatory response syndrome (SIRS),
neonatal-onset multisystem inflammatory disease (NOMID), Hashimoto's
thyroiditis, Grave's disease, Addison's disease, idiopathic
thrombocytopaenic purprua, eosinophilic fascitis, hyper-IgE syndrome,
antiphospholipid syndrome, leprosy, Sezary syndrome, paraneoplastic
syndromes, Muckle-Wells 35  syndrome, lichen planus, familial cold
autoinflammatory syndrome (FCAS), colitis, ruptured abdominal aortic
aneurysm and multiple organ dysfunction syndrome (MODS). Also
included are pathologic sequellae associated with insulin-dependent
diabetes mellitus (including diabetic  rettnopathy), lupus nephropathy,
Heyman nephritis, membranous nephritis and other forms of
glomerulonephritis, macular degeneration, contact sensitivity responses,
and inflammation resulting from contact of blood with artificial surfaces as
occurs, for example, during extracorporeal circulation of blood (e.g.,
during hemodialysis or via a heart-lung machine, for example, in
association with  5 vascular surgery such as coronary artery bypass
grafting or heart valve replacement) such as extracorporeal post-dialysis
syndrome, or in association with contact with other artificial vessel or
container surfaces (e.g., ventricular assist devices, artificial heart
machines, transfusion tubing, blood storage bags, plasmapheresis,
plateletpheresis, and the like). Still further conditions that may be treated
using the modulators provided herein include:  10 Cardiovascular
disorders, such as cardiovascular disease, stroke, cerebral ischemia,
myocardial infarction, atherosclerosis, ischernic heart disease,
ischemia-reperfusion injury, aortic aneurysm, and congestive heart failure;
Ocular disorders such as glaucoma; Neurological disorders (e.g.,
neurodegeneration), such as neurodegenerative conditions associated  15
with progressive CNS disorders, including, but not limited to, Alzheimer's
disease, Parkinson's disease, amyotrophic lateral sclerosis, Hunting-Eon's
disease, Creutzfeldt-Jakob disease, dementia with Lewy bodies, traumatic
brain injury, spinal cord injury, neurotrauma, cerebral amyloid angiopathy,
and encephalitis; epilepsy and seizure disorders; multiple sclerosis and
other demyelinating syndromes; cerebral atherosclerosis; vasculitis;
temporal arteritis; myasthenia 20  gravis; neurosarcoidosis; and central
and peripheral nervous system complications of malignant, infectious or
autoirnmune processes; the modulators provided herein may also be used
to promote neuroregeneration; 



Centrally-mediated neuropsychiatric disorders, such as depression,
depression mania, bipolar disease, anxiety, schizophrenia, eating
disorders, sleep disorders and cognition disorders; and  25 Other
disorders, such as multiple sclerosis, cirrhosis, interstitial fibrosis,
prostate, bladder and bowel dysfunction (e.g., urinary incontinence,
urinary hesitancy, rectal hypersensitivity, fecal incontinence and benign
prostatic hypertrophy); itch/pruritus; obesity; lipid disorders; cancer;
hypertension; renal disorders; abnormal wound healing; myoblastic
leukemia; diabetes; meningitis; varicose veins; muscle degeneration;
cachexia; restenosis; thrombosis; cerebral 30  malaria; disorders of bones
and joints (e.g., osteoporosis, bone resorption disease, loosening of
artificial joint implants, and others listed above); epidermolysis bullosa;
ocular angiogenesis; corneal injury; corneal scarring; and tissue
ulceration.        Modulators provided herein may also be used for
neuroprotection of the optic nerve (e.g., toinhibit the death of retinal
ganglion cells in a patient). 35Also provided herein are methods for
treating or preventing cirrhosis in a patient, comprising administering to
the patient a therapeutically effective amount of a P2X7 antagonist. In
certain embodiments, the P2X7 antagonist exhibits an IC50 that is 20
micromolar or less in an in vitro assay  for P2X7 receptor antagonist
activity. In further embodiments, the P2X7 antagonist exhibits an IC50 that
is 10 micromolar or less, 5 rnicromolar or less, or 1 micromolar or less in
an in vitro assay for P2X7 receptor antagonist activity. Certain such P2X7
antagonists exhibit no detectable agonist activity in an in vitro assay for
P2X7 receptor agonist activity. Within certain embodiments, the P2X7  5
antagonist is a compound of Formula A or other formula provided herein.
Other suitable P2X7 antagonists include those described, for example, in
US Patent Numbers 6,201,024, 6,242,470, 6,258,838, 6,303,659 and
6,720,452, and in PCT International Publication Numbers WO 06/110516,
WO 06/102588, WO 06/102610 and WO 05/014529. Within other aspects,
modulators provided herein may be used within combination therapy  10
for the treatment of conditions responsive to P2X7 receptor modulation
(e.g., conditions involving pain and/or inflammatory components). Such
conditions include, for example, autoimmune disorders and pathologic
autoimmune responses known to have an inflammatory component
including, but not limited to, arthritis (especially rheumatoid arthritis),
psoriasis, Crohn's disease, lupus erythematosus, multiple sclerosis,
irritable bowel syndrome, tissue graft rejection, and hyperacute rejection
of 15transplanted organs. Other such conditions include trauma (e.g.,
injury to the head or spinal cord), cardio- and cerebro-vascular disease
and certain infectious diseases.       Within such combination therapy, a
modulator is administered to a patient along with a second therapeutic
agent (e.g., an analgesic and/or anti-inflammatory agent). The modulator
and second therapeutic agent may be present in the same pharmaceutical
composition, or may be  20 administered separately in either order.
Anti-inflammatory agents include, for example, non-steroidal
anti-inflammatory drugs (NSAIDs), non-specific and cyclooxygenase-2
(COX-2) specific cyclooxgenase enzyme inhibitors, gold compounds,
corticosteroids, methotrexate, leflunomide, cyclosporine A, IM gold,
minocycline, azathioprine, tumor necrosis factor (TNF) receptor
antagonists, soluble TNF alpha receptor (etanercept), anti-TNF alpha
antibodies (e.g., infliximab and  25 adalimumab), anti-05 antibodies,
interleukin-1 (IL-1) receptor antagonists (e.g., anakinra or IL-1 trap), IL-18
binding protein, CTLA4-Ig (e.g., abatacept), anti-human IL-6 receptor
monoclonal antibody (e.g., tocilizumab), LFA-3-Ig fusion proteins (e.g.,
alefacept), LFA-1 antagonists, anti-VLA4 monoantibody (e.g.,
natalizumab), anti-CD!la monoclonal antibody, anti-CD20 monoclonal
antibody (e.g., rituximab), anti-IL-12 monoclonal antibody, anti-IL-15
monoclonal antibody, CDP 484, CDP 



30 870, chemokine receptor antagonists, selective iNOS inhibitors, p38
Icinase inhibitors, integrin antagonists, angiogenesis inhibitors, and TM!-1
dual inhibitors. Further anti-inflammatory agents include meloxicam,
rofecoxib, celecoxib, etoricoxib, parecoxib, valdecoxib and tilicoxib.
NSAIDs include, but are not limited to, ibuprofen, flurbiprofen, naproxen or
naproxen sodium, diclofenac, combinations of diclofenac sodium and
misoprostol, sulindac, oxaprozin,  35 diflunisal, piroxicam, indomethacin,
etodolac, fenoprofen calcium, ketoprofen, sodium nabumetone,
sulfasalazine, tolmetin sodium, and hydroxychloroquine. One class of
NSAIDs consists of compounds that inhibit cyclooxygenase (COX)
enzymes; such compounds include celecoxib and  rofecoxib. NSAIDs
further include salicylates such as acetylsalicylic acid or aspirin, sodium
salicylate, choline and magnesium salicylates, and salsalate, as well as
corticosteroids such as cortisone, dexamethasone, methylprednisolone,
prednisolone, prednisolone sodium phosphate, and predni sone. 5Suitable
dosages for P2X7 receptor modulator within such combination therapy are
generally as described above. Dosages and methods of administration of
anti-inflammatory agents can be found, for example, in the manufacturer's
instructions in the Physician's Desk Reference. In certain embodiments,
the combination administration of a modulator with an anti-inflammatory
agent results in a reduction of the dosage of the anti-inflammatory agent
required to produce a therapeutic effect  10 (i.e., a decrease in the
minimum therapeutically effective amount). Thus, preferably, the dosage
of anti-inflammatory agent in a combination or combination treatment
method is less than the maximum dose advised by the manufacturer for
administration of the anti-inflammatory agent without combination
administration of a modulator. More preferably this dosage is less than
1/4, even more preferably less than 1/2, and highly preferably, less than
1/4 of the maximum dose, while most  15 preferably the dose is less than
10% of the maximum dose advised by the manufacturer for administration
of the anti-inflammatory agent(s) when administered without combination
administration of a modulator. It will be apparent that the dosage amount
of modulator component of the combination needed to achieve the desired
effect may similarly be reduced by the coadministraction of the
anti-inflammatory agent. 20In certain preferred embodiments, the
combination administration of a modulator with an anti-inflammatory agent
is accomplished by packaging one or more modulators and one or more
anti-inflammatory agents in the same package, either in separate
containers within the package or in the same contained as a mixture of
one or more modulators and one or more anti-inflammatory agents.
Preferred mixtures are formulated for oral administration (e.g., as pills,
capsules, tablets or the like).  25 In certain embodiments, the package
comprises a label bearing indicia indicating that the one or more
modulators and one or more anti-inflammatory agents are to be taken
together for the treatment of an inflammatory pain condition.        Within
further aspects, modulators provided herein may be used in combination
with one or more additional pain relief medications. Certain such
medications are also anti-inflammatory agents,  30 and are listed above.
Other such medications are analgesic agents, including narcotic agents
which typically act at one or more opioid receptor subtypes (e.g., i, ic
and/or 8), preferably as agonists or partial agonists. Such agents include
opiates, opiate derivatives and opioids, as well as pharmaceutically
acceptable salts and hydrates thereof. Specific examples of narcotic
analgesics include, within preferred embodiments, alfentanil,
alphaprodine, anileridine, bezitramide,  35 buprenorphine, butorphanol,
codeine, diacetyldihydromorphine, diacetylmorphine, dihydrocodeine,
diphenoxylate, ethylmorphine, fentanyl, heroin, hydrocodone,
hydromorphone, isomethadone, levomethorphan, levorphane,
levorphanol, meperidine, metazocine, methadone, methorphan,  WO
2008/066789PCT/US2007/024396 



metopon, morphine, nalbuphine, opium extracts, opium fluid extracts,
powdered opium, granulated opium, raw opium, tincture of opium,
oxycodone, oxymorphone, paregoric, pentazocine, pethidine,
phenazocine, piminodine, propoxyphene, racemethorphan, racemorphan,
sulfentanyl, thebaine and pharmaceutically acceptable salts and hydrates
of the foregoing agents. 5Other examples of narcotic analgesic agents
include acetorphine, acetyldihydrocodeine, acetylmethadol, allylprodine,
alphracetylmethadol, alphameprodine, alphamethadol, benzethidine,
benzylmorphine, betacetylmethadol, betameprodine, betamethadol,
betaprodine, clonitazene, codeine methylbromide, codeine-N-oxide,
cyprenorphine, desomorphine, dextromoramide, diampromide,
diethylthiambutene, dihydromorphine, dimenoxadol, dimepheptanol,
dimethylthiamubutene,  10 dioxaphetyl butyrate, dipipanone, drotebanol,
ethanol, ethylmethylthiambutene, etonitazene, etorphine, etoxeridine,
furethidine, hydromorphinol, hydroxypethidine, ketobemidone,
levomoramide, levophenacylmorphan, methyldesorphine,
methyldihydromorphine, morpheridine, morphine, methylpromide,
morphine methylsulfonate, morphine-N-oxide, myrophin, naloxone,
naltyhexone, nicocodeine, nicomorphine, noracymethadol,
norlevorphanol, normethadone, normorphine,  15 norpipanone,
pentazocaine, phenadoxone, phenampromidet phenomorphan,
phenoperidine, piritramide, pholcodine, proheptazoine, properidine,
propiran, racemoramide, thebacon, trimeperidine and the
pharmaceutically acceptable salts and hydrates thereof.         Further
specific representative analgesic agents include, for example
acetaminophen (paracetamol); aspirin and other NSAIDs described
above; NR2B antagonists; bradykinin antagonists;  20 anti-migraine
agents; anticonvulsants such as oxcarbazepine and carbamazepine;
antidepressants (such as TCAs, SSRIs, SNRIs, substance P antagonists,
etc.); spinal blocks; pentazocine/naloxone; meperidine; levorphanol;
buprenorphine; hydromorphone; fentanyl; sufentanyl; oxycodone;
oxycodone/acetaminophen, nalbuphine and oxymorphone. Still further
analgesic agents include CB2-- receptor agonists, such as AM 1241,
capsaicin receptor antagonists and compounds that bind to the 250.25
subunit of voltage-gated calcium channels, such as gabapentin and
pregabalin.         Representative anti-migraine agents for use in
combination with a modulator provided herein include CORP antagonists,
capsaicin receptor antagonists, ergotamines and 5-HT1 agonists, such as
sumatripan, naratriptan, zolmatriptan and rizatriptan. Within still further
aspects, modulators provided herein may be used, for example, in the  30
treatment of pulmonary disorders such as asthma, in combination with
one or more beta(2)-adrenergic receptor agonists or leukotriene receptor
antagonists (e.g., agents that inhibits the cysteinyl leukotriene CysLT,
receptor). CysLTI antagonists include montelukast, zafirlukast, and
pranlukast.         For retinal neuroprotection and treatment of ocular
disorders, P2X7 receptor modulators may be administered to the eye in
combination with, for example, one or more of an agent that inhibits 35A
IF release, an agent that enhances conversion of Al? to adenosine and/or
an agent that inhibits Ca+2 influx into retinal ganglion cells. Such agents
include, for example, adenosine A3 receptor agonists,  adenosine AI
receptor agonists, ectonucleotidase agonists, Ca+2 chelating agents and
NMDA receoptor antagonists.        Suitable dosages for P2X7 receptor
modulator within such combination therapy are generally as described
above. Dosages and methods of administration of other pain relief
medications can be found, for example, in the manufacturer's instructions
in the Physician's Desk Reference. In certain embodiments, the
combination administration of a modulator with one or more additional
pain medications results in a reduction of the dosage of each therapeutic
agent required to produce a therapeutic effect (e.g., the dosage or one or
both agent may less than 3/4, less than 1/2, less than 1/4 or less than
10% of the maximum dose listed above or advised by the manufacturer). 



10For use in combination therapy, pharmaceutical compositions as
described above may further comprise one or more additional medications
as described above. In certain such compositions, the additional
medication is an analgesic. Also provided herein are packaged
pharmaceutical preparations comprising one or more modulators and one
or more additional medications (e.g., analgesics) in the same package.
Such packaged pharmaceutical preparations generally include (i) a
container holding a 15 pharmaceutical composition that comprises at least
one modulator as described herein; (ii) a container holding a
pharmaceutical composition that comprises at least one additional
medication (such as a pain relief and/or anti-inflammatory medication) as
described above and (iii) instructions (e.g., labeling or a package insert)
indicating that the compositions are to be used simultaneously, separately
or sequentially for treating or preventing a condition responsive to P2X7
receptor modulation in the 20patient (such as a condition in which pain
and/or inflammation predominates).        Within separate aspects, the
present invention provides a variety of non-pharmaceutical in vitro and in
vivo uses for the modulator compounds provided herein. For example,
such compounds may be labeled and used as probes for the detection
and localization of P2X7 receptor On samples such as cell preparations or
tissue sections, preparations or fractions thereof). In addition, modulators
25 provided herein that comprise a suitable reactive group (such as an
aryl carbonyl, nitro or azide group) may be used in photoaffinity labeling
studies of receptor binding sites. In addition, modulators provided herein
may be used as positive controls in assays for receptor activity or as
radiotracers (e.g., in receptor mapping procedures). For example, a
modulator compound may be labeled using any of a variety of well known
techniques (e.g., radiolabeled with a radionuclide such as tritium, as
described 30 herein), and used as a probe for receptor autoradiography
(receptor mapping) of P2X7 receptor in cultured cells or tissue samples,
which may be performed as described by Kuhar in sections 8.1.1 to 8.1.9
of Current Protocols in Pharmacology (1998) John Wiley & Sons, New
York, which sections are incorporated herein by reference. Such receptor
mapping procedures also include methods that can be used to
characterize P2X7 receptor in living subjects, such as positron emission
tomography (PET) 35imaging or single photon emission computerized
tomography (SPECT).        The following Examples are offered by way of
illustration and not by way of limitation. Unless otherwise specified all
reagents and solvent are of standard commercial grade and are used
without further purification. Using routine modifications, the starting
materials may be varied and additional steps employed to produce other
compounds provided herein. EXAMPLES EXAMPLE 1 5Preparation of
Representative Heteroaryl Amide Derivatives         This Example
illustrates the preparation of representative heteroaryl amide derivatives of
Formula I, as well as certain intermediates useful in the preparation of
such compounds. Mass spectroscopy characterization data for the
following heteroaryl amide derivatives is included in Table I, in Example 3.
10 A. ETHYL
51(ADAMANTAN-1-YLMETHYL)CARBAMOYOMIDAZO[1,2-A]PYRIDINE
-2-CARBOXYLATE 



Step 1. N-(1-AdamantylmethyI)-6-aminopyridine-2-carboxamide 0 NH2 To
a suspension of 6-aminopyr dine-2-carboxylic acid (10 g, 72.4 mmol) in
DMF (200 ml..) at RT, is sequentially added 25.2 mL of DLEA (144.8
mmol), 12 g of 1-admantylmethylamine (72.4 15 mmol) and 38.4 g of BOP
(86.88 mmol). The resulting mixture is stirred at RT for 16 h. The reaction
mixture is added to 400 mL of ice/water. Filtration affords the title
compound which is used in subsequent reactions without further
purification. Step 2. Ethyl
5-1(adamantan-l-ylmethyDcarbamoyllimidazol1,2-alovridine-2-carboxylate
0   OEt Et0H, reflux  0 20        A mixture of
N-(1-adamantylmethyl)-6-aminopyridine-2-carboxamide (19.17 g, 65.2
mmol) and ethyl bromopyruvate (9.1 mL, 65.2 mmol) in Et0H (160 mL) is
heated under reflux for 20 h. After cooling to RT, the solvent is removed in
vacuo. The residue is partitioned between Et0Ac and saturated aqueous
sodium carbonate. The organic layer is separated, and the aqueous layer
is back 25 extracted with Et0Ac. The combined organic layers are washed
with water and brine, dried over sodium sulfate, and concentrated. The
brown residue is purified by re-crystallization from Et0Ac and hexanes to
give the title compound. 'H-NMR (5, ppm, CDCI3 as internal standard):
9.03 (s, 1H), 7.82  WO 2008/066789PO7US2007/024396 (d, J = 9.0 Hz,
IH), 7.26 (dd, J = 6.9 and 9.0 Hz,1H), 7.17 (d, J = 6.9 Hz,1H), 6.26(m, 1H),
4.45 (q, J = 6.9 Hz, 2H), 3,22(d, J= 6.6 Hz, 2H), 2.04(m, 31-1), 1.78-1.58
(m, 1211), 1.43 (t, J = 7.0 Hz, 311). 



B. N-(ADAMANTAN-1-YLMETHYL)-2-(HYDROX YMETHYL)IM IDAZO[
1,2-AJ PYRIDINE-5 -CARBOXAM1DE 0    LiBH4, THF, rt   N N' OH  5To
a solution of ethyl
5-Radamantan-l-ylmethyl)carbamoyllimidazo[1,2-a]pyridine-2- carboxylate
(7.0 g, 18.35 mmol) in THE (100 mL) at RT, is added portion-wise LiBH4
(799 mg, 36.7 rnmol). The resulting mixture is stirred at RT for 16 h. The
reaction is quenched by the slow addition of water, followed by the
addition of Et0Ac. The organic layer is separated, and the aqueous layer
is back extracted with Et0Ac. The combined organic layers are washed
with water and brine, dried 10over sodium sulfate, and concentrated. The
yellow solid is purified by re-crystallization from DCM to give the title
compound. C. N-(ADAMAN'TANYLMETHYL)-2-(CHLOROMETH
YL)IMIDAZO[1,2-AIPYRI DINE:5-C ARBOXAMIDE 0   



N-(Adamantan-l-ylmethy 0-2-(hydroxymethyl) imidazo[ 1,2-a]
pyridine-5-carboxamide (4.4 g, 1512.96 mmol) is treated with 10 mL of
thionyl chloride at RT for 1 h. The excess thionyl chloride is - removed in
vacuo to give the title compound as its HO salt. D. TERT-S UTYL [(3R)- I
4( 5-1(ADAMANTAN- I-YLMETH YOCARBAMOYLjIM I
DAZO[1,2-MPYRIDIN-2- YL ) METHYL)PYRROUDIN-3-YL]CARBAMAI 0
,DMF, K2CO3, rt  CI WiCo 20A mixture of
NHadamantanylmethyl)-2-(chloromethyl)itnidazo[1,2-alpyridine-5-carboxa
mide (HO salt, 700 mg, 1.78 mmol), tert-butyl
(3R)-pyrrolidin-3-ylcarbamate (496 mmol, 2.66 mmol) and potassium
carbonate (615 mg, 4.45 mmol) in DMF (25mL) is stirred at RT for 20 h.
The reaction mixture is diluted with Et0Ac and water. The organic layer is
separated, and the aqueous layer is  WO
2008/066789PCT/US2007/024396 back extracted with Et0Ac. The
combined organic layers are washed with water and brine, dried over
sodium sulfate, and concentrated. Purification of the residue by silica gel
chromatography (10% Me0H, 1% NH40H in DCM) affords the title
compound. 'I-I-NMR (8, ppm, CDCI3 as internal standard): 8.35 (s, IH),
7.69 (d, J = 8.7 Hz, 1H), 7.15 (dd, J = 7.2 and 9.0 Hz,1H), 7.08 (d, J = 6.9
5  Hz,IH), 6.33 (t, J = 5.7 Hz, 1H), 4.16 (m, 1H), 3.85 (d, J = 13.5 Hz, 1H),
3.78 (d, J = 13.2 Hz, 1H), 3.2 (d, J = 6.6 Hz, 2H), 2.91-2.64 (m, 2H),
2.44-2.21 (m, 2H), 2.02 (m, 3H), 1.77 -1.58 (m, 15H), 1.41 (s, 9H). E.
N-(ADAmANTAN-1-YLMETHYL)-2- (
[(3R)-3-AMINOPYRROLIDIN-1-YLNETHYL ) IMIDAZO[1,2-
A1PYRIDINE-5-CARBOxAMIDE 



0 HCI 0)<        A solution of tert-butyl [(3R)- I -((
5-Radamantan-l-ylmethyficarbamoyllimidazo[1,2- a]pyridin-2-yl)
methyl)pyrrolidin-3-yl]carbamate (411 mg, 0.81 mmol) in Me0H (4 mL) is
treated with 2 mL of HC1 solution in 1,4-dioxine (4.0 M, 8 mmol) for 16 h
at RT. The solvent is removed in vacua to give the title compound as its
HCI salt. 15F.
5-([(1-ADAMANTYLMETHYL)AMINO]CARBONYL}IMIDAZO[1,2-A]PYRID
INE-2-CARBOXYLIC ACID 0  0 To a solution of ethyl
5-[(adamantanThylmethypcarbamoyl]imidazo[1,2-a]pyridine-2-
carboxylate (852 mg, 2.3 mmol) in Me0H (10 mL), is added 1 mL of ION
NaOH aqueous solution. The reaction mixture is heated at 50C for 4 h.
After cooling to RT, the solvent is removed in vacuo. 20The residue is
diluted with water, and acidified with 2 N HC1 aqueous solution until pH =
3. Filtration affords the title compound.  WO
2008/066789PCTMS2007/024396 G. N-(ADAMANTAN-1-YLMETHYL)-2-
{ [(3R)-3-m4 INOPYRROLIDIN- 1-YOCARBONYL1,2-
AJPYRIDINE-5-cARJ3OXAMLDE 



-CARBOXAM a.NFI2 To a solution of 5- { ((l-adamantyl methyDamino]
carbonyl ) midazof 1,2-alpyrid ine-2-  5 carboxylic acid (25 mg, 0.071
mmol) in DMF (2 inL) is sequentially added 0.05 nil, of DMA, 15.8 mg of
tert-butyl (3R)-pyrrolidin-3-ylcarbamate (0.085 mmol) and 37.6 mg of BOP
(0.085 mmol). After stirring for 2 h at RT, the reaction mixture is diluted
with Et0Ac and water. The organic layer is separated, and the aqueous
layer is back extracted with Et0Ac, The combined organic layers are
washed with water and brine, dried over sodium sulfate, and
concentrated. Purification of the residue 10 by PTLC (8% Me0H, 1%
NH4OH in DCM) affords the title compound.        A solution of the product
obtained from the above 'reaction (31.1 mg, 0.06 mmol) in Me0H (0.5 mL)
is treated with 0.2 mL of HCI solution in 1,4-dioxine (4.0 M, 0.8 mmol) for
16 h at RT. The solvent is removed in vacuo to give the title compound as
its HCl salt.      H. N-(ADAMANTAN- -YLM ETH YL)-2- (
[2-(DIMETHYLAMINO)ETHOXYPNETHYL IM1 OAZ0( 1,2-
15A)PYRIDINE-5-CARBOXAMIDE 0 0  N/        To a solution of
N,N-dimethylethyanolamine (12.5 mg, 0.14 mmol) in THF (2 mL), is added
0.14 inL of potassium tert-butoxide solution in tert-butanol (1.0 M, 0.14
mmol), followed by 25 mg of
N-(adamantanylmethyl)-2-(chloromethyfiimidazo11,2-aThyridine-5-carbox
amide (0.07 mmol). The 20 reaction mixture is heated under reflux for 2 h.
After cooling to RT, the reaction is diluted with water and Et0Ac. The
organic layer is separated, and the aqueous layer is back extracted with
Et0Ac. The combined organic layers are washed with water and brine,
dried over sodium sulfate, and concentrated. The residue is purified by
PTLC to give the title compound. '1-1.-NMR (8, ppm, CDC13 as internal
standard): 8.40 (s, I H), 7.68 (d, J = 8.4 Hz, IH), 7.17 (dd, J = 6.8 and 8.7
Hz,1H), 7.10 (d, 25J = 7.0 Hz,1H), 6.48 (m, 1H), 4.16 (m, 1H), 4.71 (s,
2H), 3.81 (t, J= 5.4 Hz, 2H), 3.20 (d, J = 6.3 Hz, 1H), 2.85 (d, J= 4.8 Hz,
2H), 2.50 (s, 6H), 2.02 (m, 3H), 1.76 -1.58 (m, 12H), 1.41 (s, 9H).  I.
(5-RADAMANTAN-1-YLMETHYL)-CARBAMOYLPIMIDAZO[1,2-A]PYRIDI
N-2-YL ) -ACETIC ACID ETHYL ESTER 



0  A mixture of N-(l -adamantylmethyl)-6-aminopyridine-2-carboxamide
(1.4 g, 4.9 mmol) and  5 4-chloro-3-oxo-butyric acid ethyl ester (808 mg,
4.9 mmol) in Et0H (20 ad-) is heated under reflux for 20 h. After cooling to
RT, the solvent is removed in vacuo. The residue is partitioned between
Et0Ac and saturated aqueous sodium carbonate. The organic layer is
separated, and the aqueous layer is back extracted with Et0Ac. The
combined organic layers are washed with water and brine, dried over
sodium sulfate, and concentrated. The brown residue is purified by
re-crystallization from  10 2% Me0H in CH2C12 to give the title
compound. 'H-NMR (5, ppm, CDCI3 as internal standard): 8.39 (s, 1H),
7.71 (d, 1H), 7.16 (t,111), 7.06 (d, IH), 6.22 (m, 11-1), 4.20 (q, 2H), 3.87
(s, 21-1), 3.20 (d, 2H), 2.02 (m, 3H), 1.78-1.58 (m, 121-1), 1.28 (t, 3H). J.
5-[(ADAMANTAN-1-YLMETHYL)-CARBAMOYQ-IMIDAZO[ I
,2-A]PYRIDIN-2-YL ) -ACETIC ACID 0  OH 15A mixture of
(5-[(adamantan-1-ylmethyl)-carbamoyl]-imidazo[1,2-a)pyridin-2-yl )-acetic
acid ethyl ester (850 mg, 2.15 mmol) and NaOH (50 mg, 12.8 mmol), in
Me0H (10 mL) and water (2 mL), is heated at 50C for I h. After cooling to
RT, the solvent is removed in vacuo. The residue is diluted with water,
and acidified with 2 N HC1 aqueous solution until pH = 3. Filtration affords
the title compound.   K. 2-12-((R)-3-METHYL-PIPE1LAZIN- I
-YL)-2-0X0-ETHYLPIMIDAZ0[1,2-A]PYRIDINE-5-CARBOXYLIC ACID
(ADAMANTAN-1-YLMETHYL)-AMIDE  C-NH To a solution of f 5-
ftadamantan-l-ylmethyl )-carbamoylpimidazo[1.2-a]pyridin-2-y1) -acetic  5
acid (40 mg, 0.1 mmol) in DMF (1 mL) is sequentially added
(R)-2-methyl-piperazine (43 mg. 0.44 mmol) and 96 mg of BOP (0.2
mmol). After stirring for 2 h at RT, the reaction mixture is diluted with
Et0Ac and water. The organic layer is separated, and the aqueous layer is
back extracted with Et0Ac. The combined organic layers are washed with
water and brine, dried over sodium sulfate, and concentrated. Purification
of the residue by PTLC (10% Me0H, 1% NH/OH in DCM) affords the title 



10compound.  L.
2-(2-HYDRoxv-EntYL)-ImpAz0[1,2-ArvRID1NE-5-CARBOXYLIC ACID
(ADAMANTAN-1- YLMETHYL)-AMIDE  OH To a solution of {
5-Radamantan-1-y I methyl)-carbamoylki midazo[1.2-a]pyridi n-2-y 0
-acetic acid ethyl 15ester (65 mg, 0.16 mmol) in THF (5 ml..) at RT, is
added portion-wise(10 mg, 0.46 mmol). The resulting mixture is stirred at
RT for 16 h. The reaction is quenched by the slow addition of water,
followed by the addition of Et0Ac. The organic layer is separated, and the
aqueous layer is back extracted with Et0Ac. The combined organic layers
are washed with water and brine, dried over      sodium sulfate, and
concentrated. Purification of the residue by PTLC (10% Me0H in DCM)
20the title compound.  NI.
5-[(ADAN/ANTAN-1-YLMETHYL)-CARBAMOYL]-6-CHLORO-IMIDAZ0I 1
2-/HPYRIDFNE-2- CARBOXYLIC ACID ETHYL ESTER Step I.
3.6-Dich1oro-pyridine-2-carbonlic acid (adamantan-l-vImethvI)-amide  A
mixture of 3,6-dichloro-pyridine-2-carboxylic acid (1.92 g, 0.01mol),1-
admantylmethylamine (1.65 g, 0.01 mop, TEA (2.02 g, 0.02 mol) and
DMC (2.03 g, 0.012 mol) in DCM (20 mL) is stirred at RI for 2 h. The
reaction is quenched with NaHCO3. The organic layer is 



separated and dried over Na2SO4. Silica gel chromatography
(hexanes/Et0Ac 3:1) gives the title 5compound. Step 2.
6-Azido-3-chloro-pyridine-2-carboxyl c acid (adamantan-l-vImethyll-amide
Cl  0        A mixture of 3.6-dichloro-pyridine-2-carboxylic acid
(adamantan-1 -ylmethyl)-amide (1.0 g, 2.95 mmol) and NaNi3 (0.23 g,
3.54 mmol) in DMF (10 mL) is heated to 100 C overnight, and then
10cooled to RT. Water (20 m1) is added. The aqueous phase is extracted
with Et0Ac/hexanes (1:1, 3 30 mL). The combined organic layers are
washed with brine, and dried over anhydrous Na2SO4. Silica gel
chromatography (hexanes/Et0Ac 2:1) gives the title compound and
recovers some starting material. Step 3.
6-Amino-3-chloro-pyridine-2-carboxv1 c acid (adamantan- 1 -ylmethyl
)-amide Cl  H2N N    150 



To a solution of 6-azido-3-chloro-pyridine-2-carboxylic acid
(adamantan-l-ylmethyl)-amide (0.34 g. 0.98 mmol) in THE (10 mL) is
added PP16 (0.31 g, 1.18 mmol). The solution is stirred at RT for 4 h. The
solvent is removed. 90 % AcOH (10 mL) is added, and the resulting
solution is heated 100 C overnight.Removal of the solvents Gives a
residue.Silica gel chromatography 20(hexanes/Et0Ac 2:1) gives the title
compound. Step 4.
5-flAdamantan-l-vImethyll-carbamoy11-6-chloro-imidazoil.2-alpyridine-2-c
arboxyl c acid  ethyl ester    Cl           A solution of
6-amino-3-chloro-pyridine-2-carboxylic acid (adamantan-l-ylmethyp-amide
and 253-bromo-2-oxo-propionic acid ethyl ester in Et0H (1 mL) is heated
to reflux for 2 h. at which time the reaction is completed. PTLC
(Et0Ac/hexanes 1:1) gives the title compound.
5-(4-METHYL-2-PIIENYL-PENTYLCARBAMOYL)-INAIDAZO[1,2-A]PYRI
DINE-2-CARBOXYLIC ACID ETHYL ESTER Step 1.
6-Amino-pyridine-2-carbox c acid (4-methvl-2-phenvl-pentyl)-amide 0 H2
N 5To a suspension of 6-amino-pyridine-2-carboxylic acid (3.69 g, 0.0267
mol), 4-methy1-2- phenyl-pentylamine HCI salt (5.72 g, 0.0267 mol) and
TEA (6.75 g. 0.0668 mol) in DMF (30 mL,) is added PyBop (16.7 g,
0.0534 mot). The resulting mixture is stirred at RT overnight, quenched
with NaHCO3, extracted with Et0Ac (2 x 50 mL). The combined organic
solution is washed with water 



(50 mL), and dried over Na2SO4. Silica gel chromatography (TEA/Et0Ac
2:100) gives the title compound. Step 2.
5-(4-methy1-2-phenvl-pentvIcarbamov1)-imidazoi1.2-alovrithne-2-carboxyl
ie acid ethyl ester 0 5This compound is prepared from
6-amino-pyridine-2-carboxylic acid (4-methy1-2-phenyl- penty1)-amide
essentially as described in Example 1M, step 4. 0.
2-CHLOROMETHYL-INAID 0[1.2-A]PYRIDINE-5-CARBOXYLIC ACID
(4-METHYIL-2-PHENYLPENTYL)-AMME  'Cl N  10This compound is
prepared by reaction of 6-amino-pyridine-2-carboxylic acid (4-methy1-2-
phenyl-penty1)-amide with 1,3-dichloroacetone essentially as described in
Example 1M, step 4. P.
15-(4-METHYL-2-PItENYL-PENTYLCARBAmOYL)-1mIDAzoi 1
.2-APYRIDIN-2-YLEACETIC ACID ETHYL ESTER 0.zN   



>r" 0 0 15This compound is prepared by reaction of
6-amino-pyridine-2-carboxylic acid (4-methy1-2- phenyl-penty1)-amide
with 4-chloro-3-oxo-butyric acid ethyl ester essentially as described in
Example IM. step 4.  Q. METHANESULFONIC ACID 2-
(5-[(ADAMANTAN-I-YLMETHYL)-CARBAMOYLI-IMIDAZO[1,2-
,4)PYRIDN-2-Y0-ETHYL ESTER    0Ms A solution of
2-(2-hydroxy-ethyl)-imidazo[1.2-a]pyridine-5-carboxylic acid fadamantan- I
-  5 ylmethylhamide (177 mg, 0.5 mmol), methanesulfonyl chloride (63 mg,
0.55 mmol) and TEA (101 mg, 1.0 mmol) in DCM (5 mL) is stirred at RT
for 2 h. The reaction is quenched with NaHCO,. The two layers are
separated. The aqueous layer is extracted with DCM (2 x 3 mL). The
combined organic solution is washed with water (5 mL), and dried over
Na2SO4. Silica gel chromatography (Me0H/Et0Ac 5:100) gives the title
compound. 10R. 2- [24(R)-3-AmNo-PYRROLIDIN-1
-YLFETHYLPIMIDAZO[ ta-A]PYRIDINE-5-CARBOXYLIC ACID (
ADAMANTAN- I -YLMETITYL)-AMIDE N \-N NH2 



A mixture of methanesulfonic acid
2-{5-[(adamantan-l-ylmethyl)-carbamoyThimidazo[1.2- alpyridin-2-ylt-ethyl
ester (43 mg. 0.1 mind). (R)-pyrrolidin-3-yl-carbamic acid tert-butyl ester
(19 15mg. 0.1 mmol) and Cs2CO3 (49 mg, 0.2 mmol) in ACN is stirred
under reflux overnight. PTLC (Et0Ac/TEA 100/2) gives the BOC -protected
product, which is dissolved in Et0Ac (2 mL). 4 N  HCI in dioxane (0.15 mL,
0.6 mmol) is added to the solution. The resulting mixture is stirred at RT
for 4 h. Removal of solvent gives the title compound.  S.
242-(4-AMINO-PIPERIDIN-1-YL)-ETHYLFIMIDAZO[1.2-,41PYRIDINE-5-
CARBOXYLIC ACID (ADAMANTAN- 1 -YLMETHY L)-AMIDE N N \
)--NH2 5 This compound is prepared essentially as described in Example
IR.  T. 242-(13-AMINO-PIPERIDIN- 1 -YL)-ETHYL)-IMIDAZO[ 1,2,4)P
YRIDINE-5-CARBOXYLIC ACID (ADAMANTAN- -YLMETHYLFAMIDE H
N NH2           / NN \  10This compound is prepared essentially as
described in Example IR.    U.
2[2-(PIPERIDIN-4-YLAMINO)-ETHYL]-1MIDAZO[ 1.2-AP
YRIDINE-5-CARBOXYLIC ACID (ADAMANTAN- -YLMETHYL)-AMIDE 



N NE1-( NH This compound is prepared essentially as described in
Example IR. 15V.
2-12-(4-HYDRoxv-PtPERumc-l-n)-ETHYLPINtinitz0[1.2-A]PYRIDINE-5-C
ARBOXYLIC ACID (ADAMANTAN-1-YLMETHYL)-AMIDE  \--N/ )-OH
A mixture of methanesulfonic acid
2-{5-Radamantan-1-ylmethyl)-carbamoyll-imidazo[1,2- a]pyridin-2-yll-ethyl
ester (43 mg. 0.1 mmol), 4-hydroxy-piperidine (11 mg, 0.1 mmol) and
Cs2CO3 (49 mg, 0.2 mmol) in ACN is stirred under reflux overnight. PTLC
(Et0Ac/TEA 100/2) gives the title compound. 5W. 2424
13-DIOX0-1.3-DIHYDRO-LSOINDOL-2-YL)-ETHYL]-IMIDAZ0f
1,2-APYREDINE-5-CARBOXYLIC ACID
(ADAMANTAN-)-YLMETHYL)-AMIDE  0        A solution of
2-(2-hydroxy-ethyp-imidazo[1.2-a]pyridine-5-carboxyl c acid
(adamantan-lylmethyl)-amide (150 mg, 0.42 mmol), phthalimide (62 mg,
0.42 mmol), PPh3 (132 mg, 0.5 mmol) and 10 DIAD (101 mg, 0.5 mmol)
in THE (10 mL) is stirred at RT for 4 h. The reaction mixture is
concentrated. The residue is purified by silica gel chromatography
(hexanes/Et0Ac 1: I ) to give the title compound. X.
2-(2-AMINO-ETHYL)-IMIDAZOP :2-APYRIDINE-5-CARBOXYLIC ACID
(ADAMANTAN-1 -YLMETHYL)- AMIDE 15 



A solution of
242-(1,3-dioxo-1,3-dihydro-isoindo1-2-y1)-ethylHmidazo[1,2-a]pyridine-5-
carboxylic acid (adamantan-l-ylmethyl)-amide (100 mg, 0.21 mmol) and
NH2ICH2 (14 mg, 0.42 mmol) in Et0H is stirred under reflux for 4 It PTLC
(Et0Ac/Me0H/TEA 100/20/5) gives the title compound. 5EXAMPLE 2
Synthesis of Additional Representative Heteroarvl Amide Derivatives
This Example illustrates the synthesis of additional representative
heteroaryl amide derivatives of Formula I, as well as certain intermediates
useful in the preparation of such compounds.  A. ETHYL 5-AMINO
IMIDAZO[1,2-A]PYRIDINE-2-CARBOXYLATE 0  10NH2        A mixture of
2.2 g of 2,6-diaminopyridine in 50 mL of Et0H is treated with 4.2 g of ethyl
3- bromopyruvate at RT. The resulting mixture is refluxed with stirring for 2
h. After removal of the solvent in vacua, the residue is treated with
saturated sodium bicarbonate solution and extracted with Et0Ac. After
drying over magnesium sulfate the solvent is removed in vacuo. The
residue is 15chromatagraphed on silica gel with Et0Ac as the eluent to
afford the title compound after trituration with Et0Ac. A mixture of 50 mg of
ethyl (5-amino) midazo{1,2-a}pyridine-2-carboxylate and 1 mL of a 20
0.3M solution of 1-adamantylacetyl chloride in dichloroethane is heated at
80 C for 16 It The mixture is poured into saturated sodium bicarbonate
solution and the product is extracted with Et0Ac. After drying over
magnesium sulfate the solvent is removed in vacuo. The residue is
chromatagraphed on silica gel to afford the title compound.  



C. ETHYL 2-(5-((
ADAMANTAN-1-YLMETHYL)CARBAMOYL)H-IMIDAZO[1,2-A)PYRIDIN-2
-YL)-3- PHENYLPROPANOATE  A mixture of
15-Radamantan-1-ylmethyl)-carbamoylkimidazo[1,2-alpyridin-2-y1}-acetic
5 acid ethyl ester (442 mg, 1 mmol) and benzyl bromide (171 mg, 1 mmol)
in anhydrous THF (10 mL) under nitrogen is cooled to -78 C. A solution of
potassium tert-butoxide (1 mL, 1M in THE) added and the mixture is
stirred at RI over night. The reaction is quenched by addition of saturated
ammonium chloride, and the product is extracted with Et0Ac. The extracts
are washed with brine, dried over anhydrous magnesium sulfate, filtered
and concentrated. The residue is purified by silica 10column
chromatography to yield the title compound.  D. 2454(
ADAMANTAN-1-YLMETHYL
CYCLOHEXYLMETHYL)CARBAMOYL)H-IMIDA1O[1,2-
A]PYRIDIN-2-YL)-3-PHENYLPROPANOIC ACID 0  OH             The title
compound is prepared from ethyl 2-(5-((adamantan-
1-ylmethyl)H-imidazof 1,2- 15alpyridin-2-y1)-3-phenylpropanoate
essentially as described in preparation 1 of Example I.  WO
2008/066789PCT/US2007/024396 E.
242-(1H-TETRAZOL-5-YO-ETHYLFIMIDAZO[1,2-AIPYRIDINE-5-CARBO
XYLIC ACID (ADAMANTAN-1-YLMETHYL)-AMIDE       STEP 1.
2-(2-Cyano-ethyl)- "clazo[1,2-a]pyridine-5-carboxylic acid
(adamantan-l-ylmethyD-arnide 5(2)  Method A: 



A mixture of methanesulfonic acid
2-(5-Radamantan-1-ylmethyl)-carbamoyll-imidazol1,2- alpyridin-2-yli -ethyl
ester (1) (2.74 g, 6.35 mmol) and sodium cyanide (0.373 g, 7.62 rnmol) in
10 DMSO (30 mL) is stirred at 90 C for 3 h, then cooled to RT. The
mixture is poured into water (90 mL). The aqueous phase is extracted
DCM (3 x 30 mL). The combined organic phase is washed with 1 N NaOH
and-brine, and dried over Na2504. Removal of solvent gives the title
compound. Method B: To a solution of acetonitrile (1.64 g, 40 mmol) in
THE (80 mL) is added n-BuLi (16 mL, 40 15 mmol, 2.5 M) in hexanes at
-78 to - 70C over 20 min. The mixture is stirred at - 78 C for 30 min. A
solution of 2-chloromethyl-imidazo[1,2-cdpyridine-5-carboxylic acid
(adamantanThylmethyl)- amide (3) (3.58 g, 10 mmol) in THE (20 mL) is
added below -70 C. The mixture is stirred at -78 C for 1.5 h, and
quenched with N1-14C1 (20 mL) at -78 C. The temperature is raised to
RT, and the two layers are separated. The aqueous phase is extracted
with Et0Ac (30 mL). The combined organic 20 phase is washed with brine,
and dried over Na2SO4. Removal of solvent gives a residue which is
purified by column chromatography (gradient from hexanes/Et0Ac/TEA
50/50/1 to Et0Ac/TEA 100/1) to afford the title compound.  WO
2008/066789PCT/US2007/024396 Step
2.242-(1H-Tetrazol-5-ye-ethylFimidazo[1,2-a]pyridine-5-carboxylic acid
(adamantan-l- ylmethyl)-amide (4) 0 -N To a solution of 2 M
trimethylaluminum (4.14 mL, 8.28 mMol) in toluene is added  5
azidotrimethylsilane (0.95 g, 8.28 mmol) at 0 C, and the resulting mixture
is stirred for 5 mm. A solution of
2-(2-cyano-ethyl)-imidazo[1,2-a]pyridine-5-carboxylic acid (adamantan-1
-ylmethyl)- amide (2) (1 g, 2.76 mmol) in toluene (20 mL) is added to the
flask over 20 min at the same temperature. The mixture is warmed to RT,
then heated to 80 C overnight. The reaction is cooled to 0 C, and
quenched with 6 N HCI. The aqueous phase is adjusted to pH 4-5. The
two layers are 10separated, and the aqueous phase is extracted with
Et0Ac (12 x 50 mL). The combined organic phase is dried over Na2SO4.
Removal of solvent gives the title compound. EXAMPLE 3 



15Synthesis of Additional Representative Heteroarvl Amide Derivatives
This Example illustrates the synthesis of additional representative
heteroaryl amide derivatives of Formula 1, as well as certain intermediates
useful in the preparation of such compounds. A.
IMIDAZ0[1,2-A1PYRIMIDINE-5-CARBOXYLIC ACID
(ADAMANTAN-1-YLMETHYL)-AMIDE Step I. 5-Chloro-irnidazorl
2-alpyrimidine I.) Ts0H  N\ t-NH2 H2SO4K2CO3 NH/20Hi.) POCI3        In
a round bottom flask, 2-aminoimidawle sulfate (0.264g, 1.0 mmol) is
added to ethyl 3,3- dimethoxypropionate (0.296 g, 2.0 mmol). Piperidine
(5 ML) and Et0H (5 mL) are then added and the flask is heated to reflux
overnight. At RT, p-toluenesulfonic acid monohydrate (15 mg) is added
and the reaction is returned to reflux for 6 h. At RT, freshly powdered
K2CO3 (0.415g, 3.0 mmol) is  25 added and the reaction is heated to
reflux overnight. The reaction is then concentrated to dryness and the
residue is triturated with CHCI3 (10 mL) and again concentrated to
dryness. The residue is treated with POC13 (2.0 mL, 21.5 nunol) and
heated to 90C for 1.5 h, and then to 115 C for 1 h. At RT, the  reaction is
concentrated to dryness, and then dissolved in CH2Cl2 and washed with
NaHCO3 (sat.) followed by brine. The organic solution is dried over
Na2SO4, filtered and concentrated to dryness. The residue is purified via
silica gel chromatography using Et0Ac to afford the title compound. 111
NMR (400 MHz, CDC13 with 5% CD3OD (v/v)) 58.44 (dd, J = 6.8, 0.8, 1
H), 7.70 (d, J = 0.8, 1 H), 57.57 (bs, 1 H), 6.92 (dd, J = 6.8, 0.8, 1H). Step
2. Imidazoil 2-alpyrimidine-5-carboxy c acid (adamantan-l-vImethyl)-amide
N N        In a 1/2 dram vial, 5-chloro-imidazo[1,2-a]pyrimidine (20.2 mg,
0.13 mmol), Zn(CN)2 (9.3 mg, 0.079 mmol), Pd2(dba)3 (3.0 mg, 0.003
mmol) and DPPF (3.6mg, 0.006 mmol) are treated with DMF  10 (300 !IL)
and 1120 (3 uL). The vial is flushed and then sealed Under argon and
heated to 120 C overnight. At RT, the vial is treated with NaOH (1M, 0.5
mL) and i-PrOAc (0.5 mL), and the upper organic layer is purified via
strong cation exchange chromatography. The base-eluted solution is
concentrated to dryness and treated with HCI (conc., 0.1 mL) and shaken
at RT for 1 h and then at 100 C for an additional 1 h. The reaction is
concentrated to dryness under a stream of nitrogen and treated  15 with
adamantan-l-yl-methylamine hydrochloride (8.1 mg, 0.040 mmol), TEA
(10% (v/v) ACN, 200 pi), and
2-chloro-1,3-dimethy1-4,5-dihydro-3H4midazolium chloride (0.2 M ACN,
200 uL, 0.040 mmol). The reaction is sealed under nitrogen and shaken at
RT for 1 h. NaOH (1M, 0.5 mL) and iPrOAc (0.5 mL) are added, and the
upper organic layer is removed and concentrated to dryness. The residue
is purified via silica gel chromatography using Et0Ac followed by TEA /
Me0H / Et0Ac 



20 (2.5:2.5:95 % Wyk) to afford the title compound. 'H MAR (400 MHz,
CDCI3) 1.59 (m, 6 H), 1.64 (m, 3 H), 1.72 (m, 3 H), 1.99(m, 3 H), 3.18 (d,
J= 6.4, 2 H), 7.68 (d, J = 1.2, 1 H), 7.83 (d, J = 6.8, 1 H), 7.99 (d, J= 1.6, 1
H), 8.12 (bs, 1 H), 8.58 (d, J = 6.8, 1 H). B. ADDITIONAL
REPRESENTATIVE HEI EROARYL AMIDE DERIVATIVES 25Using
routine modifications, the starting materials may be varied and additional
steps employed to produce other compounds provided herein.
Compounds listed in Table I are prepared using certain such methods.
Briefly, the compounds in Table I are synthesized by DMC (2 eq) coupling
of carboxylic acid (1.2 eq) and amine (1.0 eq): 0 OH R2"R3  R1  ,R3 R2
The amine (0.2 M in toluene; 0.10 mL) and acid (0.2 M in DMA; 0.12 mL)
are added to a vial along with DMC 3 (0.2 M in ACN, freshly prepared; 0.2
mL) and l'E,A (0.3 M in toluene; 0.10 mL) are added to a vial and
incubated at RT for 16 h. The reaction mixture is then extracted with 1 N
NaOH (0.5 mL) and EtOAc (0.5 mL). The upper organic layer is removed
and concentrated to 



5dryness.The residue is purified via solid phase extraction
chromatography eluting with 25%Me0FUEt0Ac (4.0 rriL) to afford the title
compound.        In the column of Table I labeled "1050," a "s" indicates
that the 1050 determined as described in Example 4A is 2 micromolar or
less (i.e., the concentration of such compounds that is required to provide
a 50% decrease in the fluorescence response of cells exposed to 80 p.M
of (2'(3')-O-(4- 10benzoyl-benzoyl)adenosine 5'-triphosephate is 2
micromolar or less),        Mass spectroscopy data in Table I is
Electrospray MS, obtained in positive ion mode using a Micromass
Time-of-Flight LCT (Waters Corp.; Milford, MA), equipped with a Waters
600 pump (Waters Corp.; Milford, MA), Waters 996 photodiode array
detector (Waters Corp.; Milford, MA), and a Gilson 215 autosampler
(Gilson, Inc.; Middleton, WI). MassLynxml (Waters Corp.; Milford,  15 MA)
version 4.0 software with OpenLynx Global Serverfm, OpenLynx TM and
AutoLynxml processing is used for data collection and analysis. MS
conditions are as follows: capillary voltage = 3.5 kV; cone voltage = 30 V,
desolvation and source temperature = 350C and 120C, respectively; mass
range = 181-750 with a scan time of 0.22 seconds and an interscan delaY
of 0.05 seconds. Sample volume of 1 microliter is injected onto a
50x4.6mm Chromolith SpeedROD RP-18e  20 column (Merck KGaA,
Darmstadt, Germany), and eluted using a 2-phase linear gradient at a flow
rate of 6 ml/min. Sample is detected using total absorbance count over the
220-340nm UV range. The elution conditions are: Mobile Phase A - 95%
water, 5% Me0H with 0.05% TFA; Mobile Phase B - 5% water, 95% Me0H
with 0.025% TFA. The following gradient is used: 0-0.5 min 10-100%B,
hold at 100%13 to 1.2 min, return to 10%13 at 1.21 min. Inject to inject
cycle is 2.15 mm. 25Mass spectroscopy data is provided as (MA-1) in the
column headed "MS." The retention time, in minutes, is provided in the
column headed RT. It will be apparent that, both within Table and
elsewhere herein, an amine designated N is the same as H Table
Representative Heteroaryl Amides CompoundNameR1 JC  0
N-(adamantan-1- N N ylmethyl)imidazo[1,2- 



310.201.22 alpyridine-5- carboxamide    CompoundNameMSRT Ica 0
5-N-(adamantan-1- ylmethyl)--(2- hydroxyethyl)imidazo[1 397.201.27
,2-a]pyridine-2,5- dicarboxamide 5-N-(adamantan-1- ylmethy1)--(2-
hydroxyethyl)-- methylimidazo[1,2- a]pyridine-2,5- dicarboxamide
411211.26  



5-N-(adamantan-1- ylmethyl)--(2- aminoethyl)imidazo[1,2 396.221.22
-a]pyridine-2,5- dicarboxam ide 5-N-(ada mantan-1- ylmethyl)-42-
(dimethylam ino)ethyl]i424.251.22 midazo[1,2-a]pyridine-
2,5-dicarboxamide N-(adamantan-1- ylmethyl)-2- [(isobutylamino)methyl]
395.271.25 imidazo[1,2-a]pyridine- 5-carboxamide  N-(adamantan-1-
ylmethyl)-2-([4-(2- hydroxyethyl)piperazin1- 



ylimethyl)imidazo[1,2- alpyridine-5- carboxamide  WO 2008/066789
CompoundName N-(adamantan-1- ylmethyl)-2-(2-([2-
(dimethylamino)ethyl]a 190'mino}-2- oxoethypim idazo[1,2-
Hp/a]pyridine-5- carboxamide    N-(adamantan-1- ylmethy0-2-(2-([2- (dim
ethylamino)-2- oxoethyl]am ino)-2-452.221.22 N-CH3
oxoethyl)imidazo[1,2- 



1-13Ca]pyridine-5- carboxamide  N-(adamantan-1- ylmethyl)-2-[2-((2-[(2-
methoxyethyl)(methypa mino]-2- oxoethyl}amino)-2- oxoethyl]imidazo[1,2-
a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-(2-[(2-
morpholin-4-y1-2- oxoethyl)amino]-2- oxoethyllimidazo[1,2- a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-{2-[(3- amino-3-
oxopropyl)amino]-2- oxoethyl}imidazo[1,2- alpyrid ine-5- carboxam ide
N-(adamantan-1- ylmethyl)-2-(2-[(2- amino-2-
oxoethyl)amino]-2-423.231.26 .oxoethyllimidazo[1,2- a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-(2-[(2- amino-1-methy1-2- 



oxoethyhamino]-2-438.201.2 oxoethyllimidazo[1,2- alpyridine-5-
carboxamide    PCT/U52007/024396 MS RTjSQ   453.24 1.25 425.22
1.22 479.24 



1.26 493.25 1.27   N-(adamantan-1 - N/ \N-cmylmethyl)-242-(4- \ /3
methylpiperazin-1-y1)- 2-oxoethyllimidazo[1,2- a]pyridine-5- carboxamide
N-(adamantan-1- ylmethy0-2-{2- [methyl(tetrahydrofuran
-3-yl)amino]-2-451.221.23 oxoethygimidazo[1 ,2- a]pyridine-5-
carboxamide 



WO 2008/066789PCT/US2007/024396 Compound NameMSRT ICE)
N-(adamantan-1- ylmethyl)-2-(2-[4- (methylsolfonyl)piperaz in-1-yI]-2-
oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide 514.171.21
N-(adamantan-1- ylmethyl)-242- (methyl [2- N-S=0 CH,Umethylsu If
onyl)amino] ethyl}amino)-2-502.181.21 oxoethyl]imidazo[1,2-
0a]pyridine-5- carboxamide  



N-(adamantan-1- ylmethyl)-212-oxo-2-(3- oxopiperazin-1-
yDethyllimidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethy1)-2-[2-(3- methoxypiperidin-1-yl)- 2-oxoethyllimidazo[1,2-
a]pyridine-5- carboxamide       N-(adamanta n-1- \ ylmethyl)-2-[2-(4-
morpholin-4-ylpiperid in- 1-yI)-2-520.24 oxoethyl]imidazo[1,2- a]pyridine-5-
carboxamide    N-(adamantan-1- ylmethy1)-2-[2-(4- carbamoylpiperidin-1-
yl)-2- oxoethyl]imidazo[1,2- a]pyridine-5- carboxamide  N-(adamantan-1-
ylmethy1)-2-[2-(3- carbamoylpiperidin-1- 



oxoethyllimidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-(2-[(2- hydroxyethyl)(methyl)a mino]-2-
OHoxoethyl}imidazo[1,2- alpyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-(2-[(3- hydroxypropyl)(methyl) amino]-2-
OHoxoethyl)imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethy1)-2-[2-(3- hydroxypiperidin-1-yl)- 2-oxoethyl]imidazo[1,2-
a]pyridine-5- carboxamide  N-(adamantan-1 - OHylmethyl)-212-(4-
hydroxypiperidin-1-y1)- 2-oxoethyllimidazop ,2- 451'21 a]pyridine-5-
carboxamide N-(adamantan-1- ylmethy1)-2-[2-(3- hydroxyazetidin-1-yl)-2- 



423.21 oxoethyl]imidazo[1,2- a]pyridine-5- carboxamide    WO
2008/066789PCT/US2007/024396 CompoundNameMSRT nip 0Chiral
tert-butyl[(3R)-1-({5- [(adamantan-1- ylmethyl)carbamoyl]imi
dazo[1,2-a]pyridin-2- yllmethyppyrrolidin-3- ylIcarbamate methanesulfonic
acid 2-{5-[(adamantan-1- ylmethyl)-catamoyl]-432.171,19
imidazo[1,2-a]pyridin-2- y1}-ethyl ester N-(adamantan-1-
ylmethyl)-2-(2-oxo-2- piperazin-1- ylethyl)imidazo[1,2- a]pyridine-5-
carboxamide N-(adamantan-1- ylmethy1)-2-{[(2- hydroxyethyl)amino]m
ethyl]imidazo[1,2- a]pyridine-5- carboxamide 



N-(adamantan-1- ylmethyl)-2-({[(1S)-2- hydroxy-1- methylethyl]amino]met
397.241.19 hyl)imidazo[1,2- a]pyridine-5- carboxamide  Compound
Name 2-11(2- acetamidoethy)amino] methyll-N- (adamantan-1-
ylmethyl)imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-1[(pyridin- 2- 



ylmethyl)amino]methyl430.221.21 )imidazo[1,2- a]pyridine-5- carboxamide
N-(adamantan-1- ylmethy1)-2-([(3R)-3- aminopyrrolidin-1-
yl]methypimidazo[1,2- a]pyridine-5- carboxamide 2-[(3-
acetamidopyrrolidin-1- yl)methyl]-N(adamantan-1- -ylmethyl)imidazo[1,2-
a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-([3-
(isobutyrylamino)pyrrol idin-1- yl]methyl)imidazo[1,2- a]pyridine-5-
carboxamide 5-N-(adamantan-1- ylmethyl)-- ethylimidazo[1,2-
a]pyridine-2,5- dicarboxamide  Name 5-N-(adamantan-1- ylmethyl)--
isobutylimidazo[1,2- apridine-2,5- dicarboxamide 5-N-(adamantan-1-
ylmethyl)--{2-[(2- methoxyethyl)(methyl)a mino]-2- oxoethyllimidazo[1,2-
a]pyridine-2,5- dicarboxamide  PCT/US2007/024396 MS RT 409.25 



1.35 438.23 1.29 482.23 1.3  5-N-(adamantan-1- \
ylmethyl)--(2-morpholin- N/b 4-y1-2- \/ oxoethyl)imidazo[1,2-
ajpyridine-2,5- dicarboxamide 5-N-(adamantan-1- ylmethy1)--(3-amino-3-
oxopropyl)imidazo[1,2- 2a]pyridine-2,5- dicarboxamide 



5-N-(adamantan-1- ylmethyl)-(2-amino-2-
oxoethyl)imidazo[1,2-410.211.26 a]pyridine-2,5- dicarboxamide
CompoundNameSjIcao    WO 2008/066789   PCT/US2007/024396
CompoundName MEIic0  



5-N-(adamantan-1-
ylmethyl)--[2-(dirnethylamirio)ethyl]--methyflmidazo[1,2- a]pyrid ine-2,5-
dicarboxamide 5-N-(adamantan-1- ylmethyl)--methyl--(1- methylpyrrolid
in-3- yl)imidazo[1,2- a]pyridine-2,5- dicarboxam ide N-(adamantan-1-
ylmethyl)-2-(13- (dimethylamino)pyrrolidi n-1- ylicarbonyl}imidazo[1,2-
a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-{[4-(2- m
ethoxyethyl)piperazin1- yijca rbonyl)im idazo[1,2- a]pyridine-5-
carboxamide  _25N//N-(adamantan-1- 0 N ylmethyl)-2-[(4-
methoxypiperidin-1- 



451.241.33 0yOcarbonyllim idazo[1,2- alpyridine-5- 0 icarboxamide H,C
N-(adamantan-1- ylmethyl)-2-{(4- (methylsulf onyppiperidin -1-499.181.27
".0yl]carbonyl}imidazo[1,2- a]pyridine-5- CH,carboxamide     



CompoundNameMSRT Ejo  5-N-(adamantan-1- ylmethy1)--(2-hydroxy-2-
methylpropyl)-- methylimidazo[1,2- a]pyridine-2,5- dicarboxamide
5-N-(adamantan-1- ylmethyl)--(3-hyd roxy-3- methylbutyI)-- methylim
idazo[1, 2- a]pyridine-2,5- dicarboxam ide 5-N-(ada mantan-1- ylm
ethyl)--(4-hyd roxy-4- methylpentyI)-- methylimidazo[1,2- a]pyrid ine-2,5-
dicarboxamide  N-(adamantan-1- ylmethyl)-2-[(3-hyd roxy-
3-methylpyrrolidin-1- CH,437.24 1.28 Acarbo nyllimidazo[1,2-
OHa]pyridine-5- carboxamide 5-N-(adamantan-1- ylmethyl)--methyl--12-
(methylamino)ethyl]imi 424.221.22 



dazo[1,2-a]pyridine- 2,5-dicarboxamide N --CH 0Chiral 114
N-(adamantan-1- ylmethyl)-2-(24(3R)-3- methylpiperazin-1-y11- 2-
oxoethyllim idazo[1,2- a]pyrid ine-5- carboxamide 450.261.16  WO
2008/066789PCT/U52007/024396 2-[2-(4-hydroxypiperidin-1-y1)-ethy1]-
116imidazo[1,2-a]pyridine- ---- N ---)Th_5-carboxylic acid (adamantan-1-
NNOHylmethyl)-amide  



CompoundNameMS 0 11T 1C5o   OH   N-(adamantan-1- ylmethyl)-2-([(2-
hydroxyethyl)(methyl)a rnino]methyflimidazo[ 1 ,2-a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-([(2- hydroxyethyl)(isopropy
1)amino]methyllimidaz o[1,2-a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-([(2- methoxyethyl)(methyl) amino]methyl}imidazo[
1,2-a]pyridine-5- carboxamide N-(adamantan-1- ylmethy1)-2-[(3-
hydroxypyrrolidin-1- yl)methyl]imidazo[1,2- a]pyridine-5- carboxamide
N-(adamantan-1- ylmethyl)-2-[(3- hydroxypiperidin-1-
Amethyl]imidazo[1,2- a]pyridine-5- carboxamide 



WO 2008/066789PCT/US2007/024396 CompoundNameMS 0 136
N-(adamantan-1- ylmethyi)-2-f[bis(2- hydroxyethyl)amino]m
ethyl)imidazo[1,2- a]pyridine-5- carboxamide 42725 1.21  OH
N-(adamantan-1- ylmethy1)-2-[2-(1,3- dioxo-1,3-dihydro-21-1-
isoindol-2-483.141.27 



yl)ethyl]imidazo[1,2- a]pyridine-5- carboxamide 2-(chloromethyl)-N-(4-
methyl-2- phenylpentyl)imidazo[370.161.27 1,2-a]pyridine-5- carboxamide
ethyl (5-[(4-methy1-2- phenylpentyl)carbamo yl]imidazo[1,2-
a]pyridin-2-yl)acetate N-(adamantan-1- ylmethyl)-2-(2-[(3S)-3-
methylpiperazin-1-y11- 2- oxoethyllimidazo[l ,2- a]pyridine-5- carboxamide
ethyl (5- [(cyclohexylmelhyl)car bamoyl]imidazo[1,2- a]pyridin-2-yllacetate
2-(chloromethyl)-N(cyclohexylmethyl)imid azo[1 2-a]pyridine-5-
carboxamide ethyl 5-[(adamantan-1- ylacetyl)amino]imidazo
[1,2-a]pyridine-2- carboxylate N-(adamantan-1- ylmethyl)-242-(3-
aminopyrrolidin-1-yI)- 2- oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide 



ethyl {5-[(adamantan1- ylacetyl)amino]imidazo [1,2-alpyridin-2- yl)acetate
CompoundNameMSRT ELI     MS 11./ 423.24 1.28 435.24 1.28 437.25
1.29 439.22 



1.24 453.23 1.26 451.22 1.24  PCMS2007/024396 M$ Ri1C2 449.17 1.25
453.25 1.27 453.24 1.26 473.23 1.23 



452.22 1.22    NameMSRT no 2-[2-(3- acetam idopyrrolidi n-1-
yI)-2-oxoethy1]-N- (adamantan-1-478.21t21 ylmethyhimidazo[l ,2-
a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-[2-[(25)-2-
(methoxymethyl)pyrroli din-1-yI]-2- oxoethyl}imidazo[1 alpyrid ine-5-
carboxa mide N-(adamantan-1- ylmethyl)-2-(2-[(2R)-2-
(methoxymethyl)pyrroli din-1-y1]-2- oxoethyl}imidazort2- alpyridine-5-
carboxamide 



N-(adamantan-1- ylmethyl)-2-(2- [isobutyl(methy0amino ]-2-
oxoethyl}imidazo[1 , 2- a]pyridin e-5- carboxamide N-(adamantan-1-
ylmethyl)-2-{2-oxo-2- [3- (trifluoromethyl)piperld in-1- yl]ethyl}i m
idazo[1,2- aipyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-(2-[(3S)-3- methoxypyrrolidin-1- 0]-2- oxoethyllimidazo[1,2-
a]pyridine-5- carboxamide    PCT/U52007/024396 MS RTICI()   437.23
1.22 



506.23 1.23 520.25 1.24 463.25 1.3 423.25 1.26 493.22 1.24
PCT/1JS2007/024396 NameMS N-(adamantan-1- ylmethy1)-2-{[(3S)-3-
aminopyrrolidin-1- yl]methyl)imidazo[1,2- a]pyridine-5- carboxamide ethyl
1-({5- Radamantan-1- ylmethyl)carbamoyllim idazo[1,2-a]pyrid in-2-
yl)methyl)pipe ridine-3- carboxylate N-(adamantan-1- ylmethyl)-2-
[(pyrrolidin-3- yloxy)methyllimidazo[1 ,2-a]pyridine-5- carboxamide
1-({5-Radamantan-lylmethypcarbamoyl]im idazo[1,2-a]pyrid
in-2-451.231.21 



yl}methyl)piperidine-3- carboxylic acid N-(adamantan-1- ylmethy1)-2-{2-
[(1S,4S)-2,5- diazabicyclo[2.2.1]hep t-2-y1]-2- oxoethyl}imidazo[1,2-
a]pyridine-5- carboxamide 448.241.15  Conipoi_md   NameMSRT in
N-(adamantan-1- ylmethyl)-2-{2- [(methylsulfonyl)amino
lethyl}imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-(2- [(ethylsulfonyl)aminole thyDimidazo[1,2- a]pyridine-5-
carboxamide ethyl 5-{[1-(3- hydroxyadamantan-1- yl)ethyl]carbamoyHimi
dazo[1,2-a]pyridine-2- carboxylate 2-acetyl-N- (adamantan-1-
ylmethyl)imidazo[1,2-352.2212 alpyridine-5- 



carboxamide N-(adamantan-1- ylmethyl)-2-({(3R)-3- [bis(2-
hydroxyethyl)amino]py rrolidin-1- yl)methyl)imidazo[1,2- a]pyridine-5-
carboxamide  WO 2008/066789 Compound 0  OH OH
PCT/US2007/024396 NameMSRI- no N-(adamantan-1-
ylmethyl)-2-({(3R)-3- [(2- hydroxyethyhaminolpy rrolidin-1-
yllmethyhimidazo[1,2- a]pyridine-5- carboxamide 



N-(adamantan-1- ylmethyl)-2-([4- (hydroxymethyl)-1Himidazol-1-
yI]methyl)imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-([5- (hydroxymethyl)-1Himidazol-1- yl]methyl}imidazo[1,2-
alpyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-[2-
(propionylamino)ethyl]i 409.241.23 midazo[1,2-a]pyridine- 5-carboxamide
2-(2-acetamidoethyl)- N-(adamantan-1- ylmethyl)imidazo[1 2-395.231.22
a]pyridine-5- carboxamide 1-({54(adamantan-1- ylmethyl)carbamoyllim
idazo[1,2-aJpyridin-2- yl}methyl)-1H- pyrazole-4-carboxylic acid
CompoundNameMSRT no 0 



0   206 207 208  N-(adamantan-1- ylmethyl)-2-[(5-ami no2H-tetrazol-2-
yl)methyl]i midazo[1,2- alpyridine-5- carboxa mide N-(adamantan-1-
ylmethy1)-2-[(5-amino1H-tetrazol-1- yl)methyl]imidazo[1,2- a]pyridine-5- 



carboxamide  N-(adamantan-1- ylmethy1)-2-[(3-amino-  1H-pyrazol-1-
yl)methyl]imidazo[1,2- a]pyridine-5- carboxamide * *  CompoundNameMS
0 209  N-(adamantan-1- ylmethyl)-2-[(5-amino1H-pyrazol-1-
y1)methyl]imidazo[1,2- a]pyridine-5- carboxamide  H2N 



WO 2008/066789    PCT/US2007/024396  Compound  Name MSRTIC.K)



214 215 216  2-(5- ethanesultonylaminotetrazol-2-ylmethyl)-
imidazo[1,2-a]pyridine5-carboxylic acid (adamantan-1- ylmethyl)-amide
2-(1H-tetrazol-5- ylmethyl)-imidazo[1,2- a1pyridine-5-carboxylic acid
(adamantan-1- ylmethyl)-amide 5-{5-[(adamantan-1-
yImethyl)-carbamoyl]- imidazo[1,2-a]pyridin2-yl}-pentanoic acid
1-(5-[(adamantan-1- ylmethyl)-carbamoyl]-
imidazo[1,2-a]pyridin-2-yImethyI}-3-methyl-piperidine-3-carboxylic acid
3-{5-1(adamantan-1-
ylmethyl)-carbamoyll-imidazo[1,2-alpyridin-2-y1}-benzoic acid   Compound



0 Name1vISRI- no 219  2-(54(adamantan-1- ylmethyl)-carbamoy11-
imidazo[1,2-a]pyridin2-y1)- cyclopropanecarboxyli c acid    WO
2008/066789 Compound  PCT/US2007/024396 NameMSRI- no
N-(4-methy1-2- phenylpenty1)-2-{2- oxo-2- [(tetrahydrofuran-2-463.25 124
ylmethyl)aminolethy111 



midazo[1,2-a]pyridine- 5-carboxamide N-(4-methy1-2- phenylpenty1)-2-{2-
oxo-2-[(2,2,2- tritluoroethyl)amino]et461.35 124 hyl}imidazo[1 2-
alpyridine-5- carboxamide N-(4-methy1-2- phenylpenty1)-2-{2- oxo-2-[(2-
propoxyethyl)amino]et 465.24 1.26 hyl}imidazo[1,2- a]pyridine-5-
carboxamide 2-(2-[[1- (methoxymethyl)propy 



Ilamino}-2-oxoethyl)- N-(4-methyl-2-465.26 1.26 phenylpentyl)imidazo[
1,2-a]pyridine-5- carboxamide 2-(2-{[(1R,25)-2- carbamoylcyclopentyl]
amino1-2-oxoethyl)-N- (4-methy1-2-490.23 1.23 phenylpentyl)imidazo[
1,2-a]pyridine-5- carboxamide  WO 2008/066789 Compound
PCT/US2007/024396 NameMSRI. no N-(4-methy1-2- phenylpenty1)-212-
(morpholin-4-yiamino)- 2- 



oxoethyllim idazo[1,2- a]pyridine-5- carboxamide 2-{2-[(2-amino-2-
oxoethyl)am ino]-2- oxoety1}-N-(4-methyl2- phenylpentyl)imidazo[
1,2-a]pyridine-5- carboxamide 2-(2-[(2-am ino-1- methy1-2- oxoethyDam
ino1-2- oxoethyI}-N-(4-methyl2- phenylpentyl)imidazo[ 1 ,2-a]pyridi ne-5-
carboxa mide isopropylpiperazin-1- y1)-2-oxoethy1]-N-(4- methyl-2-
phenylpentyl)imidazo[ 1 ,2-a]pyridine-5- carboxamide 2-{2-[(2S)-2-
(methoxymethyppyrrol 1din-1-y1]-2-oxoethyl)- N-(4-methyl-2-477.25 1.25
phenylpentyl)imidazo[ 1 ,2-a]pyridine-5- carboxam ide
PCT/US2007/024396  



515.21 1.27 477.27 1.23 491.26 1.26 491.26 1.26 433.25 1.24  WO
2008/066789PCT/U52007/024396 Compound NameMSRT X5s1
N-(4-methy1-2- phenylpenty1)-2-(2- oxo-2-piperid in-1- ylethyl)imidazo[1
,2- ajpyridine-5- carboxamide 2-[2-(3,3- dimethylpiperidin-1-
y1)-2-oxoethyl1-N-(4- methy1-2- phenylpentypimidazo[ 1,2-a]pyridine-5-
carboxamide 



N-(4-methy1-2- phenylpenty1)-2-(2- morpholin-4-y1-2-
oxoethyl)imidazo[1,2- alpyridine-5- carboxamide N-(4-methy1-2-
phenylpenty1)-2-{2- [methyl(p ropyl)amino]2- oxoeth yl}imidazo[1 ,2-
a]pyridine-5- carboxamide 2-[2-(1,4-dioxa-8- azaspiro[4.5]dec-8-y1)-
2-oxoethyll-N-(4- methy1-2- phenylpentyl)imidazo[ 1,2-a]pyridine-5-
carboxamide 449.22 1.22 435.26 1.25 505,24 1.24
CompoundNameMSRT no Chiral    N-(2-adamantan-1-
ylethyl)-2-{[(311)-3- aminopyrrolidin-1- ylynethyllimidazo[1,2- a]pyridine-5-
carboxamide 



aminopyrrolidin-1- ygmethyll- N-{[(21R)- 6,6- dimethyl bicyclof
3.1.11396.251.17 hept-2- yl]methylpmidazo[1,2- a]pyndine-5-
carboxamide 2-N(cyclopropylmethy0-5- N-(4-methy1-2- phenylpe
ntybimidazo[ 1,2-a)pyridine-2,5- dicarboxamide 41919 1.32
2-N-cyclopropy1-5-N- (4-methy1-2- phenylpentybimidazo[ 405.181.3
1,2-a]pyridine-2,5- dicarboxamide 



2-N-isopropy1-5-N-(4- methy1-2- phenylpentyl)imidazo[ 407.20 1.31
1,2-a]pyridine-2,5- dicarboxamide  CompoundNameMSRT Mst
2-N-sec-buty1-5-N-(4- methy1-2- phenylpentyl)imidazof 421.211,34
1,2-alpyridine-2,5- dicarboxamide 5-N-(4-methy1-2- phenylpe nty1)-2-
N-(2- morpholin-4-y1-2- oxoethyl)imidazo[1,2- alpyridine-2,5- dica
rboxamide 24(4- 



isopropylpipe razin-1- yl)carbonyll-N-(4- methy1-2- phenylpentyl)imidazo[
1,2-a]pyridine-5- carboxamide 24(3- acetamidopyrrolidin-1-
yl)carbony1]-N-(4- methy1-2- phenylpentyl)imidazo[ 1 2-ajpyridine-5-
carboxam ide 2-{[(2S)-2- (methoxymethyl)pyrrol
1din-1-yllcarbony1)-N(4-methyl-2- phenylpentyl)imidazof 1,2-alpyridine-5-
carboxamide  WO 2008/066789PCT/US2007/024396
CompoundNameMRi 1CAQ   N-(4-methy1-2- Fphenylpenty1)-2-([3-
(trifluoromethyl)piperid in-1- yl]carbonyl)imidazop , 2-a)pyridine-5-
carboxamide N-(4-methyl-2phenyl pentyI)-2- (piperidin-1-
ylcarbonyl)imidazo[1,2 -alpyridine-5- carboxamide N-(4-m ethy1-2-
phenylpenty1)-2- (pyrrolidin-1- ylcarbonyl)imidazo[1,2 -alpyridine-5-
carboxamide 



2-{[2- (methoxymethyl)piperi din-1-yl]carbonyll-N(4-methy1-2- phenylpe
ntyl)imidazo[ 1,2-a]pyridine-5- carboxamide 2-N-methy1-5-N-(4-
methy1-2- phenylpenty1)-2-Npropylimidazo[1,2- a]pyridine-2,5-
dicarboxamide 501.191.36 433.22 1.33  419.22 1.29 477.23 1.32 421.23
1.32  CompoundNameMSRT icn  WO 2008/46789 CompoundName  Alit
0111,44 268  PCT/US2007/024396 



42430 1.15  -carboxamide  CH,  llCompound   NH2  Name
N-(adamantan-1- ylmethyl)-2-(2- cyanoethyl)imidazo[1,363.171.14
2-a]pyridine-5- carboxamide 1-({5-[(adamantan-1- ylmethyl)carbamoyl]im
idazo[1,2-a]pyridin-2- yl)methyl)-3-methyl1H-pyrazole-4- carboxylic acid
1-((5-[(adamantan-1- ylmethypcarbamoyl]im idazo[1,2-a]pyridin-2-
yl)methyl)-5-methyl1H-pyrazole-3- carboxylic acid 



N-(adamantan-1- ylmethyl)-2-{[(3R)-3- (L-alanylamino)pyrrolidin-1-
yl]methyl)imidazo[1,2- a]pyridine-5- carboxamide   278  N-(adamantan-1-
ylmethyl)-2- yinylimidazo[1,2- alpyridine-5- carboxamide 336.27 1.23
CompoundNameMS 0 284  N-(adamantan-1-
ylmethyl)-2-(5-methyl1H-pyrazol-3- ypimidazo[1,2- a]pyridine-5-
carboxamide 



390.30 1.25  0      OH    WO 2008/066789PCT/U52007/024396
CompoundName  N-(adamantan-1- ylmethy1)-24(3- fluoropyrrolidin-1-
yl)methyl]imidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethy1)-2-(2-[(3R)-3- aminopiperidin-1-yl]-2- oxoethyl}imidazo[1 ,2-
a]pyridine-5- carboxamide 



3-(5-[(adamantan-1- ylmethypcarbamoyl]im idazo[1 ,2 -a]pyrid in-2-
yl}propanoic acid N-(adamanta n-1- ylmethyl)-2-(2- aminoethyl)imidazo[1,
353.32 1.14 2-alpyrid ine-5- carboxamide N-(adamantan-1-
ylmethy1)-2-(4- cyanophenyl)imidazo[ 411.28 1.33 1,2-a]pyridine-5-
carboxamide 2-adamantan-1-yl-N-  (2-([(3R)-3- aminopyrrolidin-1-
yl]methyl}imidazo[1,2- a]pyridin-5- yl)acetamide  CompoundNameMSRT -
Chiral N-{[(1S,2R,56)-6,6- dimethylbicyclo[3.1.1] hept-2-yl1rnethyl)-2-
[(2-methylpiperazin-1- 424.331.21 yOcarbonyl]imidazo[1, 2-alpyridine-5-
carboxamide 



N-W1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-ygmethyl)-2-
(piperazin-1- ylcarbonyl)imidazo[1,2 -a]pyridine-5- carboxamide
2-[(1R,4R)-2,5- diazabicyclo[2.2.1 [hap t-2-yIcarbonyI]-N-
([(1S,2R,5S)-6,6- dime1hyIbicycIo[3.1.1]422 311.21 hept-2-
yllmethyllimidazo[1,2- a)pyridine-5- carboxamide 2-1(1S,4S)-2,5-
diazabicyclo[2.2.1]hep t-2-yIcarbonyI]-N([(1S,2R,5S)-6,6-
dime1hyIbicycIo[3.1.1]422.321.21 hept-2- yl)methyl)imidazo[1,2- 



a]pyridine-5- carboxamide  2-(1,4-diazepan-1-
ylcarbonyI)-N([(1S,2R,5S)-6,6- dimethylbicyclo[3.1 .1] hept-2-
Amethyl}imidazo[1,2- a]pyridine-5- carboxamide  WO 2008/066789
Compound   Chiraf  N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yljmethyi)-2- ([(2R)-2- methylpiperazin-1- yl]carbonyl}imidazo[1,
2-alpyridine-5- carboxamide N-W1S,211,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methy1}-2- methylpiperazin-1- Acarbonyllimidazo[1,
2-a]pyridine-5- carboxamide  N-{1(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-ylimethy1}-2- (R3R)-3- isopropylpiperazin-1- ylIcarbonyl}imidazo[1,
2-a]pyridine-5- carboxamide 



N-([(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]me1hyII-2- {[(3S)-3-
isopropylpiperazin-1- yl]carbonyl)imidazo[1, 2-a]pyridine-5- carboxamide
N-W1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yOmethyl)-2- {[(3S)-3-
methylpiperazin- 1- yl]carbonyliim idazo[1, 2-a]pyridine-5- carboxamide
N-{[(1 5,2R,5S)-6,6- di methylbicyclo[3.1.1] hept-2-yllmethyl}-2- {f(3R)-3-
methylpiperazin-1- ylIcarbonyl}imidazo[i , 2-a]pyridine-5- carboxamide
424.33 121  5-N-([(1S,2R,56)-696- dimethylbicyclo[3.1.1]
hept-2-ylimethyl}-2-Nmelhyl-2-N-piperidin-438.351.22 3-ylimidazo[1,2-
a]pyridine-2,5- dicarboxamide 5-N-([(1S,2R,56)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]nethyl}-2-N-(2-methoxyethyl)-2-N-piperidin-4- yIimidazo[1,2-
a]pyridine-2,5- dicarboxamide N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1 .1]
hept-2-yl]methyI}-2- (13- 



(methylamino)pyrrol id' 424.351.2 n-1- yllcarbonyl)imidazo[1,
2-a]pyridine-5- carboxamide N-{[(16,2R,56)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethy1}-2- {[(2R)-2- isopropylpiperazin-1- yl]carbonyl}imidazo[1,
2-a]pyridine-5- carboxamide  PCT/US2007/024396 NameMSRT iSu
2-[(3-aminopyrroIidin-1-yI)carbonyI]-N-{[(1S,2R,5S)-6,6-
dimethyIbicycIo[3.1.1] hept-2- yl]methyl}imidazo[1,2- a]pyridine-5-
carboxamide 5-N-if(1 3,2R,53)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyI}-2-N(3,3-di methylp iperidiri 4-yI)-2-N-(3-
methoxypropyl)imidaz o[1,2-a]pyridine-2,5- dicarboxamide
5-N-W1S,2R,55)-6,6- dimethylbicyclo[3.1.1)
hept-2-yllmethyl)-2-N-(3,3-dimethylpiperidin-4-y1)-2-N-(2-
methoxyethyl)imidazo[ 1,2-a]pyridine-2,5- dicarboxamide 2-N-[3-
(dimethylamino)propyl 1-5-N-[[(1S,2R,5S)- 6,6- dimethyl bicyclo[3.1.1]
hept-2-yl]methyI}-2- N-(3,3-dimethylpiperidin-4-y1) imidazo[1,2- 



alpyridine-2,5- dicarboxam ide 2-N-[2- (dimethylamino)ethy1]- 5-N-{[(1
S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yllmethy1}-2-N- 523.43 1.17
(3,3-dimethylpiperidin- 4-yl)imidazo[1,2- a]pyridine-2,5- dicarboxamide
WO 2008/066789 Compound   PCT/US2007/024396 NameMSRT Lc_50
5-N-{[(1S,2R,55)-6,6- dimethylbicyclo[3.1 .1]
hept-2-Amethyl)-2-N(3-methoxypropy1)-2- N-piperidin-4- ylimidazo[1,2-
a]pyridine-2,5- dicarboxamide 2-{[4-  (aminomethyl)piperidi
n-1-yl]carbonyl}-N{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]438.351.22 



hept-2- yl]methyl}imidazo[1,2- a]pyridine-5- carboxamide 2-{[3- (am
inomethyl)pipe ridi n-1-yl]carbonyl}-N[[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1]438.351.22 hept-2- yl]methyllimidazo[1,2-
a]pyridine-5- carboxamide 24[2- (aminomethyl)piperidi
n-1-yl]carbonyl}-N{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]438.351.22
hept-2- yl]methyl)imidazo[1,2- a]pyridine-5- carboxamide 2-112-
(aminomethyl)pyrrolidi n-1-yl]carbonyl}-N- 



{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]424.34 1,22 hept-2-
yl]methyl}imidazo[1,2- a]pyridine-5- carboxamide  PCPUS2007/024396
NameMSKuicjQ 2-[(3-aminopiperidin-1-yl)carbonyI]-N-{[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1) hept-2- Amethyllimidazo11 ,2- a]pyridine-5-
carboxamide 2-[(4-aminopiperidEn-1-yl)carbonyl]-N-{[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.11 hept-2- yllrnethyl)imidazo[1,2- a]pyndine-5-
carboxamide 2-{[3- (aminomethyl)azetid in -1-yl]carbonyl)-N-
{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1 ]410.321.21 hept-2- 



ylimethyl)imidazo[1,2- alpyridine-5- carboxamide (am inomethyppyrrolidi
n-l-yl]carbonyl)-N- {[(13,2R,5S)-6,6- dimethylbicyclo[3.1.1]424.34 1.22
hept-2- yllmethyl}imidazo[1,2- alpyridine-5- carboxamide
CompoundNameMSRT  WO 2008/066789PCT/US2007/024396
CompoundNameMSKT Ic_52.  5-N-([(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2-Npiperidin-4- 



ylimidazo[1 2a]pyridine-2,5- dicarboxamide 2-[(3-amino-8-
azabicycIo[3.2.1]oct-f3- yI)carbony0-N([(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2- yl]methyllimidazo[1,2- a]pyridine-5-
carboxamide Chiral    2-([2- (aminomethyl)mo rphol in-4-yI)carbonyl)-N-
([(1S,2R,58)-6,6- dimethyIbicyclo[3.1.11440.331.21 hept-2-
yl]methyl}imidazo[1,2- a]pyridine-5- carboxamide 2-[(3-aminoazetidin-1-
yI)carbonyl]-N{[(1S,2R,5S)-6,6- dimethyIbicycIo[3.1,1] hept-2-
yl]methyl}imidazo[1,2- a]pyridine-5- carboxamide 



396.311,2  ethyl 2-{5- [(adamantan-1- ylmethyl)carbamoyl]im 410.33 1.25
idazo[1,2-a]pyrid in-2- yl)propa noate  Name N-(adamantan-1-
ylrnethy1)-2-[1-(2- hydroxyethyl)-3- methyl-1H-pyrazol-5-434.34 1.29
ylprnidazoll ,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-[1-(2- hydroxyethyl)-5- methyl-1H-pyrazol-3-434.34 1.23
yl]imidazo[1 alpyridine-5- 



carboxamide ethyl N-((5- [(adamantan-1- yImethyl)carbamoyI)im
idazo[1,2-alpyridin-2- yl}methyl)-Nmethylglycinate 439.36 1.23      HO  343
rel-N-(adamantan-1- ylmethyl)-2-{[(3R5S)- 3,5-
dimethylmorpholin-4-437.36 1.22 yl]methyllimidazo[1,2- 



a]pyridine-5- carboxamide   CH,    (5-{5-[(adamantan-1-
ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2-
y1}-3-methy1-1Hpyrazol-1-yl)acetic acid  CompoundNameMSRT no 0
aminopyrrolidin-1- yljcarbonyl}-N-[(6,6- dimethylbicyclo[3.1.1] hept-2-
yl)methyl]imidazo[1,2- ajpyridine-5- carboxamide 1-({5-[(adamantan-1-
ylmethyl)carbamoyl]im idazo[ 1,2-a]pyridin-2- yl}me1hyl)-6-oxo-1,6-
dihydropyridine-3- carboxylic acid 



1-({5-[(adamantan-1- ylmethyl)carbamoyljim idazo[1,2-ajpyridin-2-
yllmethyl)-2-oxo-1,2- dihydropyridine-3- carboxylic acid N-(adarnantan-1-
ylmethy1)-2- (thiomorpholin-4- ylmethyl)imidazo[1,2- a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-(3-
oxobutyl)imidazo[1,2-380.311.21 a]pyridine-5- carboxamide
N-(adamantan-1- ylmethyl)-2-[(3E)-3- (hydroxylmino)butyl]im 395.32 1.22
idazo[1,2-a]pyridine-5- carboxamide    CadNameMS RT ICso   



PCT/US2007/024396 MS RI-MID   437.36 1.33 437.36 1.33 467.35 1.3
465.34 1.27 439.32 1.25 453.33 



1.28  NameMSRT iQ 5-[(adamantan-1 - ylacetyl)amino]-Nisopropyl-N-(2-
methoxyethyl)im idazo[ 1 ,2-a]pyridine-2- carboxamide
2-adamantan-1-yl-N(2-[(5-oxo-1,4- diazepan-1- yl)carbonyl]imidazo[1
2-a]pyridin-5- yl)acetamide 1 -({5-Radamantan-1- ylacetyl)aminolimidaz
o[1,2-a]pyrid in-2- ylicarbo nyl)piperidi ne3-carboxamide
2-adamantan-1-yl-N(2-([4- (trifluoromethyl)piperid in-1 -
ylicarbonyllimidazop , 2-alpyridin-5- yOacetamide 1 -({5-((adamantan-1-
ylacetyl)a minolimidaz o[1 ,2-a]pyridin-2-
yl}carbonyl)piperidine4-carboxamide 384  2-adamantan-1-yl-N(2-([3-
(trifluoromethyl)piperid Fin-1 - ylIcarbon yl)imidazo[1 , 2-a]pyridin-5-
yl)acetamide 489.33 1.34 



WO 2008/066789PCT/U52007/024396 CompoundName 390  0-c63
2-adamantan-1-yl-N(2-([3- (methoxymethyl)piperi din-1-
yl)carbonyl}imidazo[1, 2-a]pyridin-5- yOacetamide 465.38 1.28  Name MS
PCT1US20071024396 RT 2-adamantan-1-yl-N(2-[(3- methoxypiperidin-1-



451.36 1.27  Acarbonyllimidazo[1,    2-a]pyridin-5- yl)acetamide
2-adamantan-1-yl-N-    



(21(3,3- dimethylpipendin-1-    yOcarbonyllimidazo[1, 449.38 1.33
2-alpyridin-5- yl)acetamide    5-[(adamantan-1-    



ylace1yl)amino]-N-    methyl-N-    (tetrahydrofuran-3- yl)imidazo[1,2-
a]pyridine-2- carboxamide 437.35 1.25  2-adamantan-1-yl-N-    (2-([3-(2-
methoxyethyl)piperidin 



-1- ylIcarbonyllimidazo[1, 2-a]pyridin-5- yOacetamide 479.40 1.3
2-adamantan-1-yl-N-    (2-([2- (methoxymethyl)piperi din-1-
yllcarbonyllimidazo[1, 465.38 1.27  2-a]pyridin-5- yl)acetamide 



2-adamantan-1-yl-N-    (2-([4- (methoxymethyl)piperi din-1-
yl]carbonyllimidazo[1, 465.38 1.28  2-a]pyridin-5- yl)acetamide     



WO 2008/066789 CompoundName    CompoundNameMSRT no
2-adamantan-1-yl-N(2-{[3- 4220 N (hn ydroxymethyl)pipe
din-1-451.341.25 yl]carbonyllimidazo[1, 2-a]pyridin-5- yl)acetamide 



2-adamantan-1-yl-N(2-{[4-(2- hydroxyethyppipendin1-
ylicarbonyl}imidazo[1, 2-a]pyridin-5- yl)acetam ide    2-adamantan-1-yl-N-
(2-{[(2S)-2- (hydroxymethyl)pyrroli din-1- yl]carbonyl)imidazo[1, 2-a]pyrid
in-5- yl)acetamide 2-adamantan-1-yl-N(2-[(4- hydroxyp iperid in-1-
yOcarbonyl)inidazo[1, 2-a]pyrid in-5- yl)acetamide
2-adamantan-1-yl-N{2-[(3-hydroxy-3- methylpyrrolidin-1-
yl)carbonyl]imidazo[1, 2-a]pyridin-5- yl}acetamide  NameMSRT
2-adamantan-1-yl-N- (2-{[4-(2- 



hydroxyethyl)-1,4- diazepan-1-480.37 1.19 yl]carbonyllimidazo[1,
2-alpyridin-5- ypacetamide 2-adamantan-1-yl-N(2-{[4-(1-hydroxy-1-
methylethyl)piperidin- 1-479.37 1.27 ylIcarbonyllimidazo[1, 2-a]pyrid in-5-
yl)acetamide 2-adama ntan-1-yl-N(2.4[2-(1 -hyd roxy-1-
methylethyl)piperid in - 1-479.36 1.29 yllcarbonyl]imidazo[1, 2-a]pyrid in-5-
yOacetamide 5-[(adamantan-1 - ylacetyl)amino]-N-(3- 



hydroxy-3- methylbutyl)-N-453.35 1.26 methylimidazo[1,2- a]pyridine-2-
carboxamide 5-[(adamantan-1- ylacetybaminol-N-(3-
hydroxypropyl)imidazo 411.311.25 [1,2-a]pyridine-2- carboxamide
5-[(adamantan-1- ylacetyl)amino]-N-(2- hydroxyethyl)imidazo[ 397.28 1.24
1,2-alpyridine-2- carboxamide      



Name MS PCT/US2007/024396 RT.K51) 1.31 1.32 1.31 1.22 1.28
5-[(adamantan-1- ylacetyl)amino)-N(cyclopropylmethyl)imi
dazo[1,2-a)pyridine-2- carboxamide 5-[(adamantan-1-
ylacetyl)amino]-N-(2- hydroxy-3,3- dimethylbutyl)imidazo[ 1,2-a[pyridine-2-
carboxamide 5-[(adamantan-1 - ylacetyl)amino]-N -(2- hyd roxycyclohexyl)
imi dazo[1,2-a]pyridine-2- carboxamide N-(adamantan-1-
ylmethyl)-2-[(4H-1,2,4- triazol-3- ylsulfonyl)methyl]imida
zo[1,2-a]pyridine-5- carboxamide ethyl 2-(5- [(adamantan-1-
ylmethyl)carbamoyIJim idazo[1,2-a]pyridin-2- y1)-2- methy1propanoate
407.31 453.34 451.32 455.26 424.34    



CompoundNameMS 0 KT'Cap    ethyl 2-{5- f(adamantan-1-
ylmethyl)(methyl)carb amoylfimidazo[1,2- a]pyridin-2-y1}-2-
methylpropanoate 438.35 1.26 ethyl 4115- ({[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2- ylimethyl}carbamoy1)1482.34 1.31 m
idazo[1,2-a]pyridin2- ylicarbonyl}piperazine1-carboxylate N-{[(1S 2R
5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2- {[4-(tetrahydrofuran-2-
ylcarbonyl)piperazin-508.34 1.28 1- yl]carbonyl)imidazo(1 , 2-a]pyridine-5-
carboxamide 



N-{[(1S,2R,53)-6,6- dimethylbicyclo[3.1.11 hept-2-yl]methyI}-2- (pyrrolid
in-1-395.311.28 ylcarbonyl)imidazo[1,2 -a]pyridine-5- carboxamide
N-{[(13,2R,5S)-6,6- dimethylbicyclo[3.1.11 hept-2-yl]methy1}-2-
[(4-formylpiperazin-1-438.33 1.27 yOcarbonyl]imidazo[1, 2-a]pyridine-5-
carboxamide  PCT/US2007/024396 NameMS RT no 2-{[3-
(diethylcarbamoyl)pipe ridin-1-yl]carbonyl}-N- {[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1]508.381.31 



hept-2- yl]methyl}imidazo[1,2- a]pyridine-5- carboxarnide 2-[(3-
acetamidopyrrolidin-1- yl)carbonyl]-N- {[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1]452.321.25 hept-2- yl]methyllimidazo[1,2-
a]pyridine-5- carboxamide
2-[(4-acetylpiperazin-1-yl)carbonyl]-N-{[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2- yllmethyl}imidazo[1,2- a]pyridine-5-
carboxamide 452.33 1.26  



2-[(4-acetyl-1,4- diazepan-1- yl)carbonyl]-N{[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1]466.341.26 hept-2- yl]methyl)imidazo[1,2-
a]pyridine-5- carboxamide 5-N-{[(1S,2R,5S)-6,6- dim ethylbicyclo[3.1.1]
hept-2-yl]methyl}-2-N- methyl-2-N-397.32 1.31 propylimidazo[1,2-
a]pyridine-2,5- dicarboxamide  PCT7US2007/024396 Name
N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methy1}-2- [(2,6-
dimethylmorp holin-4- yl)carbo nyllimidazo[1, 2-a]pyridine-5- carboxamide 



N-{[(18,2R,5S)-6,6- dimethylbicyclo[11.1] hept-2-ylimethyl)-2-
(thiomorpholin-4-427.27 1.32 ylcarbonyl)imidazo[1,2 -a]pyridi ne-5-
carboxamide N-[[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl)-2- [(4-methylpipericlin-1-423,33 1.35
yl)carbonyl]imidazo[1, 2-a]pyridine-5- carboxamide N-{[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-ygmelhy1}-2- (morpholin-4-411.29 1.28
ylcarbonyl)imidazo[1,2 -a]pyricline-5- carboxamide N-[[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2- (piperidin-1-409.331.32
ylcarbonyl)imidazo[1,2 



-a]pyridine-5- carboxamide  WO 2008/066789PCT/US2007/024396
NameMSRI- Kip 5-N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethy1}-2-N- (2-methoxyethyl)-2-N- 413.311.27
methylimidazo[1,2- ajpyridine-2,5- dicarboxamide 5-N-{[(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methyl}-2-N- isobutyl-2-N-411.331.33
methylimidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-{1(1S 2R 55)-6,6-
dim ethylbicyclo[3.1 .11 hept-2-yl]methy1}-2-N- 



ylmethyl)-2-N- (1,3-dioxolan-2-441.311.27 methylimidazo[1,2-
a]pyridine-2,5- dicarboxamide 5-N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl)-2-N- ethyl-2-N-383.311.29 methylimidazo[1,2-
a]pyridine-2,5- dicarboxamide 5-N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methy1)-2- N,2-N369.29 1.27 dimethylimidazo[1,2-
a]pyridine-2,5- dicarboxamide  PCT/US2007/024396 NameMSRT j_c50 



2-N-buty1-5-N{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl}-2-N- 411.33 1.34 methylimidazo[1,2- a]pyridine-2,5-
dicarboxamide N-{[(15,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methy11-2- {[(2R)-2- (methoxymethyl)pyrrol 439.331.3 idi n-1-
ylicarbonyl)imidazo[1, 2-a]pyridine-5- carboxamide N-([(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2- ([(2S)-2- (methoxymethyl)pyrrol
439.331.3 kiin-1- yl]carbonyl)imidazo[1, 2-a]pyridine-5- carboxamide
2-N(cyclopropylmethyl)-5- N-([(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl)-2-NpropyIimidazo[1,2- a]pyridine-2,5- dicarboxamide
437.34 1.36  



2-N-buty1-5-N{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl)-2-N- 425.34 1.36 ethylimidazo[1,2- a]pyridine-2,5-
dicarboxamide  cH3 0N."Chiral                                  PCT/US2007/024396
NameMS 5-N11(1S,2R15S)-6,6- dimethylbicyclo[3.1.1)
hept-2-yl]methyl)-2- N,2-N425,34 136 dipropylimidazo[1,2- a]pyridine-2,5-
dicarboxamide 5-N-{[(1S,2R,5S)-6,6- dim ethylbicyclo[3.1.1]
hept-2-yl]methyl)-2- N,2-N397.32 1.31 diethylimidazo[1,2- a]pyridine-2,5- 



dicarboxamide N-{[(15,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethyl)-2- 113- (td(luoromethyl)pipe rid 477.30 1.35 in-1- yuca
rbonyl)im idazo[1, 2-a]pyridine-5- carboxamide  ethyl N-1[5-
({[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2- Amethyl}carbamoylp
midazo[1,2-alpyrid in-2-yl]carbonyI)-N-ethylg lycinate methyl 1-4[5-
({[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2- yl]methyl)carbamoyl)i
midazo[1,2-a]pyridin2-yl]carbonyl)prolinate    WO 2008/066789
Compound  0NChiral   



PCT/US2007/024396 NameMS RT no N-{[(1S,2R,55)-6,6-
dimethylbicyclo[3.11] hept-2-yl]methyl)-2- [(5-oxo-1 ,4-d iazepan1-
yl)carbonyllimidazo[1 , 2-a]pyridine-5- carboxamide 24(3- carbamoyl
piperidin-1 yl)carbonylF N- ([(1 S,2R,5S)-6,6- dimethylbicyclo[3.1.1]452.33
126 hept-2- yllmethyl)imidazo[1,2- a]pyridine-5- carboxamide
N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methyl}-2- ([4-
(trifluoro methyDpiperid 477.38 1.44 in-1 - 



yl]carbonyl}im idazo[1 , 2-a]pyridine-5- carboxamide 2-[(4-
carbamoylpiperidin-1 yl)carbo nya-N- ([(1 S,2R,5S)-6,6-
dimethylbicyclo[3.1 .11452.321.24 hept-2- yl]methyl}imidazo[1 ,2-
a]pyridine-5- carboxamide N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.11
hept-2-y1]methy/)-2- [(3,3-dimethy1-4- oxopiperidin-1-
yl)carbonyI]imidazo[1, 2-a]pyridine-5- carboxamide      



WO 2008/066789PCT/IJ S2007/024396    HaC CH, 0Chiral HaC CH,
541-([(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methyly-2-N-
(2-427.33 1.32 isopropoxyethypimida zo[1,2-a]pyridine-2,5-
dicarboxamide 5-N-{[(1S,21R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl)methyl)-2-N- (2-413.321.3 ethoxyethyl)imidazop ,
2-a)pyridine-2,5- dicarboxamide 5-N-([(1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yllmethyl)-2-N- 



(2-methoxy-1-413.321.3 methylethyl)imidazo[1, 2-a]pyridine-2,5-
dicarboxamide 5-N-([(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl)methy11-2-N{2- [methyl(propyl)amino]- 454.341.3 2-
oxoethyl)imidazo[1,2- alpyridine-2,5- dicarboxamide
PCT/US20117/024396 Nan"leMSRy IC  2-N-(2-amino-2-
oxoethyl)-5-N([(1S,2R,6S)-6,6- dimethyIbicyc1o[3.1.1] hept-2-
yl1methyl)imidazo[1,2- a]pyridine-2,5- dicarboxamide 398.28 1.24  



5-N-([(1S,2R,55)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methy1}-2-N(2-oxo-2-pyrrolidin-1-452.331.28
ylethypimidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-{[(1S,2R,5S)-6,6-
dimethylbicyclof 3.1.1] hept-2-yl]methyll-2-NR1 R)-1- (hydroxymethyl)-3-
methylbutyl]imidazo[1, 2-a]pyridine-2,5- dicarboxamide 2-N-[(1R)-1-
carbamoyI-3- me1hyIbuty1]-5-N([(1S,2R,5S)-6,6- dimethyIbicyclo[3.1.1]
454.34 1,31 hept-2- yllmethyl}imidazo[1,2- a]pyridine-2,5- dicarboxamide
2-N-[(1 S)-1- carbamoy1-3- methyl buty1]-5-N(R1S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] 454.33 1.31 hept-2- 



yl]methyllimidazo[1,2- a]pyridine-2,5- dicarboxamide  Name
5-N-{[(1S,21R,53)-6,6- dimethylbicyclo[3.1.11
hept-2-ylimethyl)-2-N(24hydroxy-1- methylethyl)imidazo[1,
2-a]pyridine-2,5- dicarboxamide 5-N-{[(15,2R,5S)-6,6-
dimethylbicyclo[3.11) hept-2-ygmethyl)-2-N(2- hydroxypropypimidazo
[1,2-a]pyridine-2,5- dicarboxamide 5-N-{[(15,2R,5S)-6,6-
dimethythicyclo[3.1.1] hept-2-ygmethy11-2-N[1-  (hydroxymethyl)cyclop
entyljimidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-{[(13,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2-N[(1R,2R)-2-
hydroxycyclohexyl]imi dazo[1,2-a]pyridine2,5-dicarboxamide
5-N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methy11-2-N(2-hydroxy-1,1- dimethylethyl)imidazo[
1,2-a]pyridine-2,5- dicarboxamide  PCT/US2007/024396 



MS RT no 39930 1.26 399.31 1.26 439.33 1.32 439.34 1.3 413.32 1.29
WO 2008/066789PC171152007/024396    5-N-{[(1 S,2R,5S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yI]methyI}-2-N[(1R)-1- 



(hydroxymethyI)pentyI] imidazo[1,2- a]pyridine-2,5- dicarboxamide
5-N-{[(15,21R,5S)-6,6- dimethylbicyclo[3.1.11
hept-2-yl]methyl}-2-N[(1S)-1- (hydroxymethyl)pentyl] imidazo[1,2-
alpyridine-2,5- dicarboxamide 5-N-{[(1S,2R,5S)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyI}-2-N- [1 -(hydroxymethyl)-2- 427.32 1.31
methylpropyllimidazof 1,2-a]pyridine-2,5- dicarboxamide
PCT/US2007/024396 NameMSRT Lc_50 5-N-W1S,2R,5S)-6,6-
dimethylbicyclo[3.1.11 hept-2-yl]methy11-2-N[1 - (hydroxymethy9butyl]i
midazop ,2-a]pyridine2,5-dicarboxamide 5-N-{[(13,2R,53)-6,6-
dimethylbicyclo[3.1.1] hept-2-y1lmethy11-2-N[1 - (hydroxymethyl)propyl
]imidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-{[(1S,21R,55)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2-N(2-hydroxy-3,3-
dimethylbutyl)imidazo[ 1,2-a]pyridine-2,5- dicarboxamide
N-(adamantan-1- ylmethyl)-2- (morpholin-4- ylcarbonyl)imidazo[1,2
-a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-([(1-
methyl-1H-imidazol-2- y1)thio]methyl)imidazo[ 1,2-a]pyridine-5-
carboxamide 



PCT/US2007/024396 NameMS RI  N-(adamantan-1- yimeth
y0-2-{2-[(3R)-3- hydroxypyrrolidin-1- y1]-2- oxoethyl)imidazo[1,2-
a]pyridine-5- carboxam ide N-(adamantan-1- ylmethyl)-2-{[(1- methyl-1
H-tetrazol-5- yl)thiolmethyllimidazo[ 1 ,2-a]pyridine-5- carboxamide ethyl
(5-[(4-methyl-2- pyridin-3- ylpentyl)carbamoyflimi 409.30 1.06 dazo[1
,2-alpyridin-2- yflacetate N-(adamantan-1- ylme1hyl)-2-
[(ethylamino)methyl]im 367.321.2 idazo[1,2-a]pyridine-5- carboxamide
N-(adamantan-1- ylmethy1)-2-(2- hydroxy-1- methylethyl)imidazo[1 ,
2-alpyridine-5- carboxamide 368.34 1.22  



Name MS PCT/1J52007/024396 N-(adamantan-1- ylmethyl)-2-(2-oxo-2-
thiomorpholin-4-   ylethyl)imidazo[1,2- a]pyridine-5- carboxamide 453.32
1.23  N-(adamantan-1- ylmethyb-24(1,1- dioxidothiomorpholin-    4-
yl)methyl]imidazo[1,2- a]pyridine-5- carboxamide 457.31 1.21 



N-(adamantan-1- ylmethyl)-2-{[(4R)-4- hydroxy-2- oxopyrrolidin-1-
yumethyl)imidazo[1,2- aipyridine-5- carboxamide 423.32 1.19
N-(adamantan-1- ylmethyl)-2-(2- hydroxy-1,1-    dimethylethyl)imidazo[
382.34 1.23  1,2-a]pyridine-5- carboxamide    



2-adamantan-1-yl-N-    (2-[(4H-1,2,4-thazol-3- ylthio)methyl]imidazo[
423.29 1.19  1,2-a]pyridin-5- yllacetamide      OH  544 



545  N-({5-[(adamantan-1- ylmethyl)carbamoylbm
idazo[1,2-a]pyridin-2-425.321.26 yOcarbonyl)-beta- alanine
2-(2-hydroxyethyl)-N(4-methyl-2-pyridin-3- ylpentypimidazo[1,2- 367.31
0.97 ajpyridine-5- carboxamide  CompoundNameMSRI- no
CompoundName N-(adamantan-1- ylmethyl)-2-{[ethyl(1H- imidazol-2- 



ylcarbonyhamino]neth 461.16 1.23 yl}imidazop ,2- a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-{[ethyl(4H- 1,2,4-triazol-3-
ylcarbonyhamino]meth 462.17 1.23 yllimidazo[1,2- alpyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-{[ethyl(2-
hydroxyethyhaminolm ethyl}im idazo[1,2- *rid ine-5- carboxamide
N-(adamantan-1- ylmethyl)-2-[(4H-1,2,4- triazol-3- ylsulfinyl)methydimida
zo[1,2-a]pyrioline-5- carboxamide Chiral N-11(1P1,2R,5R)-6,6-
dimethylbicyclo[3.1.1) hept-2-ylimethyl)-2-(2- oxo-2-piperazin-1-
ylethyl)imidazo[1,2- a]pyridine-5- carboxamide  PCT/U52007/024396
NameMSRT ica) N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl}-242- (2-methyl piperazin-1-438.36 1.15
oxoethyllimidazo[1,2- a]pyridine-5- 



carboxamide  N-{[(1R,21R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyll-2-(2- [(2S)-2- methylpiperazin-1-y1]-438.36 1.15 2-
oxoethyl}im idazo[1,2- alpyrid ine-5- carboxam ide 2-{2-[(1R,4R)-2,5-
diazabicyclo[2.2.1]hep t-2-yI]-2-oxoethyI}-N{[(1R,2R,5R)-6,6-
dimethyIbicyclo[3.1.1]436.351.15 hept-2- yl]methyllimidazo[1,2-
a]pyridine-5- carboxamide 2-{2-[(1S,4S)-2,5- diazabicyclo[2.2.1]hep
t-2-yI]-2-oxoethyI}-N- [[(1R,2R,5R)-6,6- dimethylbicycIo[3.1.1]436.351.15 



hept-2- yllmethyl}imidazo[1,2- a]pyridine-5- carboxamide  560  Chiral
2-[2-(1,4-diazepa n-1- y1)-2-oxoethyll-N[[(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] hept-2- yl]methyl}imidazo[1,2- a]pyridine-5-
carboxamide 436.361.15  WO 2008/066789 Compound  Chiral
PCT/E1S2007/024396 



Name  Ki IC5D N-{[(1 R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yllmethy11-242- [(2F1)-2-    methylpiperazin-1-y1]- 438.36 1.15  2-
oxoethyl}imidazo[1,2- ajpyridine-5- carboxamide    N-[[(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methy11-2-[2- 



[(36)-3- isopropylpiperazin-1- y1]-2- oxoethyl}imidazo[1,2- alpyrid ine-5-
carboxamide 466.41 1.17  N-W1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yurnethy1}-2-{2-    [(3S)-3- methylpiperazin-1-y1]-
oxoethyl}imidazo[1,2- alpyridine-5- carboxamide 438.36 1.16  



N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methy1}-2-(2-
[(3R)-3- methylpiperazin-1-y11- 438.37 1.15  2- oxoethyl}imidazo[1,2-
a]pyridine-5- carboxamide    N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methy1}-2-{2-    



[methyl(piperidin-3- y0amino]-2- oxoethyl}imidazo[1,2- a]pyridine-5-
carboxamide 452.38 1.16  N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1)
hept-2-yl]methy1}-2-(2-    [methyl( piperidin-4- yl)amino]-2-
oxoethyl}imidazo[1,2- a]pyrictine-5- carboxam ide 452.39 1.15   WO
2008/066789 Compound Chlral 567NcH, 0 



PCT/US2007/024396 NameMSRT N-{[(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] hept-2-yl]methy11-2-{2- [(2- methoxyethyl)(piperidi
496.42 1.17 n-4-yDamino]-2- oxoethyllimidazo[1,2- alpyridine-5-
carboxamide  N4[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl)-2-{2- [3- (methylamino)pyrrolid i 438.37 1.15 n-l-y1]-2-
oxoethyllimidazo[1,2- a]pyridine-5- carboxamide N-{[(1R,2R,5R)-6,6- dim
ethylbicyc lo[3.1.1] hept-2-yllmethyl)-242- [(25)-2-
isopropylpiperazin-1-466.401.17 y1]-2- oxoethyl} imidazo[1,2-
a]pyridine-5- carboxamide N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl)-2-{2- 



isopropylpiperazin-1-466.401.17 y1]-2- oxoethyl}imidazo[1 ,2-
a]pyridine-5- carboxamide N-[[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]
hept-2-yl]methyl)-2-{2- [(3R)-3- isopropyl piperazin-1-466.401.17 y1]-2-
oxoethyllimidazo[1,2- a]pyridine-5- carboxamide  NameMSRT
N-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-yl]methyl)-2-{2- [(3,3- 



dimethylpiperidin-4- Yl)(3-538.461.18 methoxypropyl)amino] -2-
oxoethyl)imidazo[1,2- alpyridine-5- carboxamide
ChiralN-{[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-Arnethyl)-2-12- H,
dimethylpiperidin-4- H,Cyl)(2-524.451.17 0methoxyethyl)amino]- 2-
oxoethyl)imidazo[1,2- a)pyridine-5- carboxamide Chiral2-(24[2-
(dimethylamino)ethylli 3,3-dim ethylpipe ridin4-yl)amino)-2- 



oxoethyl)-N- (R1R,2R,5R)-6,6-537.48 1.12 dimethylbicyclo[3.1.1] hept-2-
Amethyl}imidazo[1,2- 7-CH3a]pyridine-5- RiCcarboxamide Chiral2-(2-{[3-
(dimethylamino)propyl 1(3,3- dimethylpi pe ridin-4- ybamino)-2-oxoethyl)-
N-([(1R,2R,5R)-6,6-551.501.13 dimethylbicyclo[3.1.1] CHhept-2- N/
3yllmethyl}imidazo[1,2- CH \a]pyridine-5- , carboxamide Chiral 



N-{[(1 R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-yllmethy11-2-{2- [(3-
methoxypropyl)(piped510.43 1.17 din-4-yl)am oxoethyl)imidazo[1,2-
a]pyrid ine-5- RCH,carboxamide  WO 2008/066789 PCT/US2007/024396
NameMSRT IC 0 2-{244- (aminomethyl)piperidi
n-1-y1]-2-oxoethy1)-Nf[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]452.391.15
hept-2- yl]methyl)imidazo[1,2- a]pyridine-5- carboxamide 24213- 



(aminomethyl)piperidi n-1-yI]-2-oxoethyI)-N{[(1R,2R,5R)-6,6-
dimethyIbicyc1o[3.1.1]452.39 1.16 hept-2- yl]methyl)imidazo[1,2-
a]pyridine-5- carboxamide 2-{2-[2- (am inomethyl)piperidi
n-l-y1]-2-oxoethy1)-Nf[(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1]452.401.17
hept-2- yl]methyllimidazo[1,2- a]pyridine-5- carboxamide 2-{2-[2- (am
inomethyl)pyrrolidi n-l-y1]-2-oxoethyl)-NW1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1]438.381.16 hept-2- yllmethyl}imidazo[1,2-
a]pyridine-5- carboxamide 



242-(3- aminopiperidin-1-y1)-2- oxoethy1]-N- {[(1R,2R,5R)-6,6- d
imethylbicyclo[3.1.1]438.391.15 hept-2- yl]methyllimidazo[1,2-
a]pyridine-5- carboxamide  CompoundNameMSRT 0Chiral 2-[2-(4-
aminopiperidin-1-yl)-2- oxoethyI]-N([(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1]438.38 114 hept-2- yl]nethyl}imidazo[1,2-
a]pyridine-5- carboxamide 



2-[2-(3- aminopyrroIidin-1-yI)- 2-oxoethyI]-N([(1R,2R,5R)-6,6-
dimethyIbicyc1o[3.1.1]424261.15 hept-2- yl]methyl}imidazo[1,2-
ajpyridine-5- carboxamide 2-{2-[(2R)-2- (aminomethyl)pyrrolidi
n-1-yI]-2-oxoethyI)-N- {[(1R,2R,5R)-6,6- dimethyIbicycIo[3.1.1]438.381.16
hept-2- yl]methyllimidazo[1,2- a]pyridine-5- carboxamide 2-{2-[3-
(aminomethyl)azetidin -1-yI]-2-oxoethyI)-N- {[(1R,2R,5R)-6,6-
d1methy1bicyclo[3.1.1]424.371.15 



hept-2- yl]methyllimidazo[1,2- a]pyndine-5- carboxamide 2-{2-[(3S)-3-
aminopyrroIidin-1-yI]- 2-oxoethyI)-N([(1R,2R,5R)-6,6-
dimethyIbicycIo[3.1.1]424.381.15 hept-2- yllmethyllimidazo[1,2-
a]pyridine-5- carboxamide  Name  2-{2-[(2S)-2- (aminomethyl)pyrrolidi
n-l-y1]-2-oxoethyl)-N-   (1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-
yl]methyllimidazo[1,2- alpyridine-5- carboxamide 2.121(3 R)-3-
aminopyrrolidib-1-A-2-oxoethyl)-N-(R1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] hept-2- yl)methyl)imidazo[1,2- a]pyridine-5-
carboxamide 



N-([(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-Arnethyl)-2-(2- -
oxo-2-[(piperidin-4- ylmethyl)aminojethyl)i
midazo[1,2-alpyricline5-carboxamide N-{[(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] hept-2-ygmethy11-2-(2. oxo-2-[(pyrrolidi n-2-
ylmethybaminolethylli midazo[1,2-a]pyridine5-carboxamide
N-([(1R,2R,5R)-6,6- dimethylbicyclo[3.1.1] hept-2-ylknethyl)-2-[2-
oxo-2-(pyrrolidin-3- ylamino)ethyl]im idazof 1,2-alpyridine-5- carboxamide
PCT/US2007/024396 MS RTl_co 438.39 116 424.36 1.15 452.40 1.16
438.38 1.16 424.37 1.16 



PCT/US2007/024396 NameMSRT .1Cip N-{[(1R,2R,5H)-6,6- dim ethyl
bicyclo[3.1.1] hept-2-Amethyl)-2-[2- 0xo-2-(pipericiim4-438.39 1.15
ylamino)ethyllimidazof 1,2-alpyridine-5- carboxamide 2-[2-(3-amino-8-
azabicyclo[3.2.1]oct-f3- yl)-2-oxoethy1]-N{[(1R,2R,5R)-6,6-
dimethylbicyclo[3.1.1] 464.40 1.15 hept-2- yl]methyl}imidazo[1,2-
alpyridine-5- carboxamide 2-{242- 



(aminomethyl)morphol in-4-yl]-2-oxoethyl)-N{[(1R,2R15R)-6,6-
dimethy1bicyclo[3.1.1]454.391.15 hept-2- ylimethyl}imidazo[1,2-
a]pyridine-5- carboxamide 2-(5-methyl-1Hpyrazol-3-yl)-N-(4-
ylpentyl)imidazo[1,2- methyl-2-pyridin-3-403.32 1.06 a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2- [(methylamino)methyl]i
353.321.2 midazo[1,2-a]pyridine- 5-carboxamide  WO
2008/066789PCT/US2007/024396 CompoundNameMSRT JQ 0 



N-(adamantan-1- ylmethyl)-2- [(isopropylamino)meth Aimidazo[1,2-
a]pyridine-5- carboxamide 381.34 1.21  N-(adamantan-1- ylmethyl)-2-
(cyanomethyl)imidazo[ 349.28 125 1,2-a]pyridine-5- carboxamide
N-(adamantan-1- ylmethyl)-2-(2- iodoethyl)imidazo[1,2- 464.20 1.27
a]pyridine-5- carboxamide  N-(adamantan-1- ylmethyl)-2-([(2R)-2-
methylpiperazin-1- yl]carbonyl}imidazo[1, 2-a]pyridine-5- carboxamide
N-(adamantan-1- ylmethyl)-2-{[(2S)-2- methylpiperazin-1-
yl]carbonyllimidazo[1, 2-a]pyridine-5- carboxamide  N-(adamantan-1-
ylmethyl)-2-[(2- methylpiperazin-1- yhcarbonyllimidazo[1, 2-a]pyridine-5-
carboxamide 



PCT/U52007/024396 NameMSRT N-(adamantan-1- ylmethyl)-2-(pipe
razin1- ylcarbonyl)imidazo[1,2 -a]pyridine-5- carboxamide N-(adamanta
n-1- ylmethyl)-2-1[(3R)-3- methylpiperazin-1- yl]carbonyl}imidazo[1,
2-a]pyridine-5- carboxamide
5-N-(adamantan-l-ylmethyl)-2-N-methyl-2-N-piperidin-3- ylimidazo[1,2-
ajpyridine-2,5- dicarboxamide 5-N-(adamantan-1-
ylmethyl)-2-N-methyl2-N-piperid in-4- ylimidazo[1,2- ajpyridine-2,5-
dicarboxam ide N-(adamantan-1- ylmethyl)-2-[(1R,4R)- 2,5-
diazabicyclo[2.2.1Thep 1-2- ylca rbonyl]im idazo[1,2 -alpyridine-5-
carboxamide        



WO 2008/066789PCT/US2007/024396 CompoundNameMSRI- Eal
N-(adamantan-1- ylmethyl)-2-[(4- arninopiperidin-1- yhcarbonyllimidazo[1,
2-a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-[(3-
aminopiperidin-1- yhcarbonyl)Emidazo[1, 2-a]pyridine-5- carboxamide
N-(adamantan-1- ylmethy1)-2-([(2S)-2- (aminomethyhpyrrolidi n-1-
yl]carbonyl)imidazo[1, 2-a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-([(3S)-3- aminopyrrolidin-1- ylicarbonylpmidazo[l ,
2-a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-{[4-
(aminomethyl)piperidi n-1- ylIcarbonyi}imidazo[1, 2-a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-{[3- (aminomethyl)piperidi n-1-
ylicarbonyl}imidazo[1, 



2-a)pyridine-5- carboxamide 436.38 1.21 436.39 1.21 436.38 1.22 422.37
1.19 450.39 1.22 450.40 1.22  Compound (ct    NameMSRT C
N-(adamantan-1- ylmethyl)-2-{[2- (aminomethyl)piperidi n-1-450.40 1.22 



yl]carbonyl)imidazo[1, 2-alpyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-{[(2R)-2- (aminomethyl)pyrrolidi n-1- ylIcarbonyl)imidazo[1,
2-a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-{[3-
(aminomethypazetidin -1- ylIcarbonyl)imidazo[1, 2-a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2-[(3- aminoazetidin-1-
y1)carbonyl]imidazo[1, 2-a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-{[2- (aminomethyl)morphol in-4- yl]carbonyl)imidazo[1 ,
2-alpyridine-5- carboxamide 5-N-(adamantan-1- ylmethy1)-2-Npiperidin-4-
ylimidazo[1,2- a]pyridine-2,5- dicarboxamide  WO 2008/066789
PCT/US2007/024396 CompoundName 



MSR1 IC5_2      5-N-(adamantan-1- ylmethy1)-2-Npyrrolidin-3-
ylimidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-(adamantan-1-
ylmethy1)-2-N(pyrrolidin-2- ylmethyl)imidazo[1,2- a]pyridine-2,5-
dicarboxamide N-(adamantan-1-
ylmethyl)-2-[(3-amino-8-azabicyclo[3.2.1]oct-8- yOcarbonythmidazo[1,
2-a]pyridine-5- carboxamide  641 642 643  5-N-(adamantan-1-
ylmethyl)-2-N- ylmethyl)imidazo[1,2- 



(piperidin-4-450.40 1.22 a]pyridine-2,5- dicarboxamide
2-adamantan-1-yl-N- [2-(2-oxo-2-piperazin-
1-ylethyl)imidazo[1,2-436.401.14 a]pyridin-5- yllacetamide
5-N-(adamantan-1- ylmethyl)-2-N-[(1- yOmethyljimidazo[1,2-
ethylpyrrolidin-2-464.371.24 a]pyridine-2,5- dicarboxamide
CompoundName MSRTIC5f2 



Name M PCT/U52007/024396 Bi1050 1.23 1.24 1.23 1.22 1.23 1.29 1.25
5-N-(ada mantan-1- ylmethyl)-2-N-[2- (diethylamino)ethyllimi
dazo[1,2-a]pyridine2,5-dicarboxamide 5-N-(adamantan-1-
ylmethyl)-2-N-[2- (diisopropylamino)ethy I]imidazo[1,2- a]pyridine-2,5-
dicarboxamide 5-N-(adarnantan-1- ylmethy1)-2-N-[2- (dimethylamino)-1-
methylethyl]imidazo[1, 2-a]pyridine-2,5- dicarboxamide
5-N-(adamantan-1- ylmethy1)-2-N-(3- morpholin-4- ylpropyl)imidazo[1,2-
a]pyridine-2,5- dicarboxamide 5-N-(adamantan-1- ylmethyl)-2-N-(pyridin3-
ylmethyl)im idazo[1,2- a]pyridine-2,5- dicarboxam ide 5-N-(adamantan-1-
ylmethy1)-2-N-[(5- methylpyrazin-2- yl)methyl]imidazo[1,2- a]pyridine-2,5-
dicarboxamide 5-N-(adamantan-1- ylmethyl)-2-N-(pyridi n2- 



ylmethyl)i midazo[1,2- a]pyrid ine-2,5- dicarboxam ide 452.36 480.39
438.35 480.36 444.30 459.31 452.40   5-N-(adamantan-1-
ylmethyl)-2-N43- (diethylamino)propylp466.38 1.23
midazo[1,2-alpyridine2,5-dicarboxamide 5-N-(adamantan-1-
ylmethy1)-2-N-(1- methylpiperidin-4- yl)imidazo[1,2- a]pyridine-2,5-
dicarboxamide 5-N-(adamantan-1- ylmethyl)-2-N-(2- pyridin-4-
ylethyl)imidazo[1,2- a]pyridine-2,5- dicarboxamide 5-N-(adamantan-1-
ylmethyl)-2-N-(pyridin4- ylmethyl)imidazo[1,2- a]pyridine-2,5-
dicarboxamide 5-N-(adamantan-1- ylmethyl)-2-N-[(3S)-1-
azabicyclo[2.2.2]oct-3- yl]imidazo[1,2- a]pyridine-2,5- dicarboxamide
5-N-(adamantan-1- ylmethyl)-2-N-R3R)-1- azabicyclo[2.2.2]oct-3-
ylrnidazo[1,2- a]pyridine-2,5- dicarboxamide 



5-N-(adamantan-1- ylmethy1)-2-N-[2-(1- methylpiperidin-2-
yl)ethyl]imidazo[1,2- a]pyridine-2,5- dicatoxamide  CompoundName cfri
5-N-(adamantan-1 - ylmethyl)-2-14-(1- methylpiperidin-3- y0imidazo[1,2-
a]pyridine-2,5- dicarboxamide 5-N-(adamantan-1- ylmethy1)-2-N-[(1-
methylpiperidin-2- yl)methyl]imidazo[1,2- a]pyridine-2,5- dicarboxamide
5-N-(adamantan-1- ylmethyl)-2-N-(8- methyl-8- azabicyclo[3.2.1]oct-3-
476.36 1.23 yl)imidazo[1 2- a]pyrid ine-2,5- dicarboxam ide
5-N-(adamantan-1- ylmethy1)-2-N-R1- methylpiperidin-3-
yl)methyl]imidazo[1,2- a]pyndine-2,5- dicarboxamide N-(adamantan-1 -
ylmethyl)-2-[[4- (dimethylamino)pipen din-1- yl]carbonyllimidazorl ,
2-a]pyridine-5- carboxamide 5-N-(adamantan-1- ylmethyl)-2-N-[3-
(dimethylamino)propyl I-2-N- methylim idazo[1,2- a]pyridine-2,5-
dicarboxamide 



5-N-(adamantan-1 - ylmethyl)-2-N-methyl- 2-N-(1-
methylpiperidin-4-464.36 1.21 yOimidazo[1,2- a]pyridine-2,5-
dicarboxamide     CompoundName MRi IC5s2     



OH CH,   5-N-(adamantan-1- ylmethy0-2-N-ethyl-2- 4-ypimidazo[1,2-
N-(1-methylpiperidin478.381.22 a]pyridine-2,5- dicarboxamide
5-N-(adamantan-1- y1methyI)-2-Nisopropyl-2-N-(1-
methy1piperidin-4-492.39 1.24 yl)imidazo[1,2- a]pyridine-2,5-
dicarboxamide 5-N-(adamantan-1- 



ylmethy1)-2-N-(2- methoxyethyl)-2-N-(1- methylpiperidin-4-508.38 1.22
yl)imidazo[1 2- alpyridine-2,5- dicarboxamide (5-{[(6,6-
dimethylbicyclo[3.1.1] Amethyl]carbamoylli hept-2-356.271.2
midazo[1,2-a]pyridin2-yl)acetic acid
N-(4-methy1-2-pyridin3-ylpentyI)-2-(2- 683morpholin-4-y1-2- 450.34
oxoethyl)imidazo[1,2- a]pyridine-5- / \0carboxamide \/  



N-(adamanta n-1- ylmethyl)-242-(1- azabicyclo[2.2.2]oct-3- ylamino)-2-
oxoethyl]imidazo[1,2- a]pyridine-5- carboxamide   Compound 0 Name
013  WO 2008/066789PCT4152007/024396 



CompoundNameMSRT 690   N-(adamantan-1- ylmethyl)-2-(213-
(methylamino)pyrrolidi n-1 -y1)-2- oxoethyl)imidazo[1,2- a]pyrid ine-5-
carboxamide 450.37 1.03  N    691 692  Chiral N-(adamantan-1-
ylmethyl)-2-(2-[(3R)-3- (dimethylamino)pyrroli din-1-yI]-2- 



oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide 4-(5-[(adamantan-1-
ylmethyl)carbamoyl]im idazo[1,2-alpyridin-2- yl}butanoic acid 464.38 1.04
396.291.1  ON     CompoundNameMSRT  2-(tert- butylamino)ethyl 5-
[(adama ntan-1- ylmethyl)carbamoyl]im idazol1 ,2-a)pyridine-2-
carboxylate 5-N-(adamantan-1- ylmethyI)-2-N-(2-
hydroxyethyl)-2-Nisopropylimidazo[1,2- a]pyridine-2,5- dicarboxamide
N-(adamantan-1- ylmethy1)-2-[(3,3- dimethyl-4- oxopipendin-1-
yl)carbonyl]imidazo[1, 2-a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-[(2-methyl1,4t-bipiperidin-11- yOcarbonyl]imidazo[1,
2-a]pyridine-5- carboxamide 



N-(adamantan-1- ylmethy1)-2-((4- [(1R,2R)-2- hydroxycyclopentyupip
OHerazin-1- ylicarbonyl)imidazop , 2-alpyrid ine-5- carboxamide
ChiralN-(ada mantan-1- ylmethy0-2-([4- [(1R,2R)-2-        hyd
roxycyclohexyl]pip pHerazin-1- yl)carbonyl)imidazo[1, 2-a]pyridine-5-
carboxamide    NameMSRT 5-N-(adamantan-1- ylmethy1)-2-N-methyl-
2-N-[(1-       methylpiperidin-3- N-CH3 yOrnethyllimidazo[1,2-
a]pyridine-2,5- dicarboxamide 



492.40 1.24 502.34 1.27 526.31 1.34 486.35 1.23 486.35 1.27   MS
RTKso 490.38 



1.22 539.36 1.24 500.36 1.28 500.37 1.24 473.33 1.3 476.37 1.22
NameMSRI- 'Ca) N-(adamantan-1- ylmethyl)-2-({4-[(2-
methoxyethyl)(methyl) amino]piperid in-1-508.40 1.22 yl}ca
rbonyl)imidazo[1 , 2-a]pyridine-5- 



carboxamide N-(adamantan-1- ylmethyl)-2-{[4- (tetrahydro-2H-pyran-
4-yl)piperazin-1-506.381.22 ylicarbonyllimidazo[1 , 2-a]pyridine-5-
carboxamide N-(adamantan-1- ylm ethyl)-21(3-oxo- 2,8-
diazaspiro[4.5]dec-8-35426 1.26 yl)carbonyl]imidazo[1, 2-a]pyridine-5-
carboxamide N-(adamantan-1-
ylmethyl)-2-[(1-methyl-1,4,6,7-tetrahydro-5H-pyrazolo[4,3-c]pyridi n5-
yl)carbo nylpm idazop , 2-a]pyridine-5- carboxamide 



N-(adamantan-1- ylmethy1)-2-[[(3R)-3- aminopiperidin-1-
yl]carbonyl}imidazo[1, 2-aJpyridine-5- carboxamide 2-adamantan-1-yl-N-
(2-{[(3R)-3- aminopyrrolid in-1- ylica rbonyllim idazo[1, 2-a]pyridin-5-
yOacetamide    CompoundNameMSRT ica 0   3-{5-[(adamantan-1-
ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2- y1)-2,2- dimethylpropanoic
acid 410.30 1.12  2-{5-[(adamantan-1- ylmethyl)carbamoylllm 



idazo[1,2-a]pyridin-2-459.341.06 yI}-3-pyridin-2- ylpropanoic acid
2-({5-[(adamantan-1- ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2-
yl}me1hyl)-1,3- dithiolane-2-carboxylic acid 2-{5-[(adamantan-1-
ylmethyl)carbamoyllim idazo[1,2-a]pyridin-2-459,341.06 yI}-3-pyridin-4-
ylpropanoic acid   CH, 0   737 738 



739  1-({5-[(adamantan-1- ylmethyl)carbamoyllim idazo[1,2-a]pyridin-2-
yOmethyl)-1Htetrazole-5-carboxylic acid tert-butyl [1-({5-[(2- cyclohexy1-4-
methylpentyl)carbamo ylJimidazo[1,2- a]pyridin-2-    .
yl)methyl)pyrrolidin-3- 11b4, yl]carbamate a-6
2-[(3-aminopyrrolidin1-yl)methy1]-N-(2- cyclohexyl-4-
methylpentypimidazo[ 1,2-a]pyridine-5- carboxamide Nit 436.301.1 526.47
1.33 426.411.23    



OH  756  ethyl 3-(5- [(adamantan-1- ylmethyl)carbamoyl]im 410.37 1.25
idazo[1,2-a]pyridin-2- yl]propanoate   Con__ jwInd 0 Name MSR1 ICz2 



757  N-(adamantan-1- ylmethyl)-2-W2- (isopropylamino)ethylit 441.39
hiolmethyl)imidazo[1,2 -a]pyridine-5- carboxamide 117  0    



WO 2008/066789PCT/U52007/024396  CompoundName CH,
CompoundNameMSRT 2-[(3-aminopyrrolidin1-yOmethy1]-N-[(1- pyridin-3-
769 ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide
N-(adamantan-1- ylmethyl)-2-[1 -(1Htetrazol-5- yl)ethyl]imidazo[1,2-
a]pyridine-5- carboxamide  Compound  0   



2-adamantan-1-yl-N- (2-{24(3R)-3- aminopiperidin-1-yl]-2-
oxoethyl}imidazo[1,2- a]pyridin-5- yl)acetamide N-(adamantan-1-
ylmethyl)-2-([(4- amino-5- methylpyrimidin-2- yl)(methyl)amino]meth
yIlimidazo[1,2- a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-{R4- amino-5- fluoropyrimidin-2- yl)(methyl)amino]meth
yllimidazo[1,2- a]pyridine-5- carboxamide   MS RTKa) 518.44 1.24 532.45
1.27 450.39 1.14 464.42 



1.15 464.43 1.15 420.34 1.21  WO 2008/066789PCT/US200 7/024396
CompoundNameMSRT j_c50   2-[(3-aminopyrrolidin111)methyl]-N-(3-
cyclopropyl-2- phenylpropyl) imidazo[ 1,2-a]pyridine-5- carboxamide
418.36 1.14  2-[(3-aminopyrrolidin-  1 -yOmethyl]-N-(3- cyclobuty1-2-
phenylpropyl) imidazo[ 1,2-a]pyridine-5- carboxamide tert-butyl [1-0-R3-
cyc lopenty1-2- phenylpropyl)carbamo ylpmidazo[1,2- yl}methyl)pyrro
lidin-3- yUcarbamate 



tert-butyl [1-([5-[(3- cyclohexy1-2- phenylpropyl)carbamo yllimidazo[1,2-
alpyridin-2- ylimethyppyrrolidin-3- yl]carba mate 432.39 546.43 560.45
1.18 1.29 1.3 1%61  WO 2008/066789 Compound  PCT/US2007/024396
NameMSRT Kai 2-[(3-aminopyrrolidin1-Amethyll-N-(3- cyclopenty1-2-
phenylpropyl)imidazo[ 1,2-a)pyridine-5- carboxamide
2-[(3-aminopyrrolidin1-yOmethyl]-N-(3- cyclohexyl-2-
phenylpropypimidazo[ 1,2-a]pyridine-5- carboxamide tert-butyl [5- 



[(adamantan-1-. ylmethyl)carbamoyl]im 369.28 1.33 idazo[1 2-alpyridin-2-
ylicarbamate (dimethylamino)piped din-1-yI]-2-oxoethyll-
N-(4-methy1-2-490.45 1.17 phenylpentyl)imidazo[ 1,2-alpyricline-5-
carboxamide  Compound   NameMSRI- ni2 2-(243- (dimethylamino)piped
din-1 -y1]-2-oxoethyli- N-{[(2S)-6,6- 



dimethylbicyclo[3.1.1]466.451.16 hept-2- yl]methyl)imidazo[1,2-
a]pyridine-5- carboxamide 242- (cyclopentylamino)-2-
oxoethyll-N-{[(2S)-6,6- dimethylbicyclo[3.1.1] hept-2-
yl]methyllimidazo[1,2- a]pyridine-5- carboxamide N42-(4-ch lorophenyI)-
4-methylpentyI]-2-{2- [3- (dimethylamino)piperi din-1-y1]-2-
oxoethyl}imidazo[1,2- alpyridine-5- carboxamide N-{[(2S)-6,6-
dimethylbicyclo[3.1.1] hept-2-yOmethyll-2-(2- oxo-2-[(2,2,2-
trifluoroethypamino]et hyllimidazo[1,2- a]pyridine-5- carboxamide
CompoundNameMSRT    N-([(2S)-6,6- dimethylbicyclo[3.1.1 ]
hept-2-yllmethyl)-2-(2- 



oxo-2-thiomorpholin-4- 441.35 1.24 ylethyl)imidazo[1,2- a]pyridine-5-
carboxamide N42-(4-chloropheny1)- 4-methylpenty1]-2-{2- oxo-2-[(2,2,2-
trifluoroethyhamino]et495.311.27 hyl)imidazo[1,2- a]pyridine-5-
carboxamide N-(4-methyl-2- phenyl penty1)-2-(2- oxo-2-thiomorpholin-4-
ylethypim idazo[1,2- a]pyridine-5- carboxamide 465.36 1.24  ethyl 2.-45-
[(adamantan-1- ylmethyl)carbamoyl]im idazo[1,2-a]pyriclin-2-
y1}-4-morpholin-4-y1-4- oxobutanoate  CompoundNameMSRT no 0  803 



804  OH 0 805  OH  806 6NN H3 0 0 CH,
2-[54(adamantan-lylmethypcarbamoynim idazo[1,2-a]pyridin-2-495.34
1.21 y1}-4-morpholin-4-y1-4- oxobutanoic acid 2-(5-[(adamantan-1-
ylmethypcarbamoyllim idazo[1,2-a]pyridin-2- yII-3-(4-
chlorophenyl)propanoi c acid 



2-(5-[(adamantan-1- ylmethyl)carbamoyllim idazo[1,2-a]pyridin-2- yI}-3-(4-
methoxyphenyl)propa noic acid tert-butyl 3-{5- [(adamantan-1-
ylmethyl)carbamoyl]im 407.29 1.28 idazo[1,2-a]pyridin-2-
yi)-2-cyanopropanoate   807  N-(adamantan-1-
ylmethy1)-2-{1-methyl3-[2-(methylamino)-2- oxoethyl]-2,5-
dioxopyrrolidin-3- yl)imidazo[1,2- a]pyridine-5- carboxamide 492.38 1.26
CompoundName 0 



0     0   811 812  2-(5-Radamantan-1- ylmethypcarbamoylpm
idazo[1,2-a]pyridin-2-481.381.24 yI}-4-(diethylamino)-4- 



oxobutanoic acid 2-(5-Radamantan-1- ylmethyl)carbamoyliim
idazo[1,2-a]pyridi n-2-453.361.21 yI)-4-(dimethylamino)- 4-oxobutanoic
acid   OH    CompoundNameMSRT iQp 0 813  N-(adamantan-1-
ylmethyl)-2-[(5-pyridin3-y1-2H-tetrazol-2- yl)methylpmidazo[1,2-
alpyridine-5- carboxamide 469.35 1.29 



0   814  N-(adamantan-1- ylmethyl)-2-[(5-pyridin- 3-y1-1H-tetrazol-1-
469.36 yOmethyllimidazo[1 ,2- a]pyridine-5- carboxamide 1.27  0  



815 816 817  5-N-(adamantan-1- y1methy1)-2-N-1Htetrazol-5-
ylimidazo[1,2- a]pyridine-2,5- dicarboxamide N-(adamantan-1-
ylmethyl)-2-[(5-pyridin2-y1-21-1-tetrazol-2- y1)methyl]imidazo[1,2-
a]pyridine-5- carboxamide N-(adamantan-1-
ylmethyl)-2-[(5-pyridin2-y1-11-1-tetrazol-1- yl)methyl]imidazo[1,2-
a]pyridine-5- carboxamide 421.291.3 469.36 1.28 469.36 1.29
CompoundNameMSRT iQo  N-(adamantan-1-
ylmethyl)-2-[(5-pyridin4-y1-1H-tetrazol-1- yOmethyl]imidazo[1,2-
a]pyricline-5- carboxamide N-(adamantan-1-
ylmethyl)-2-[(5-pyriclin4-y1-2H-tetrazol-2- yOmethyl]imidazo[1,2-
a]pyridine-5- carboxamide  



NameMSR1 Lc a .3 2-([(3R)-3- aminopyrrolidin-1- yl]methyl)-N-(4-
methyl-2-pyridin-3-420.36 1.21 ylpentyl)imidazo[1,2- a]pyndine-5-
carboxamide 2-11(3R)-3- aminopyrrolidin-1- yllmethyl)-N-{(1-(6-
methylpyridin-3-447,58 1.12 yl)cyclohexyllmethyl}i midazo[1,2-a]pyricline-
5-carboxamide 5-N-(adamantan-1- ylmethyI)-2-N-[(6- 



aminopyridin-2- yI)methyI]-2-N473.37 1.23 methyIimidazo[1,2-
a]pyridine-2,5- dicarboxamide N-(adamantan-1- ylmethyl)-2-{[3-(2-
oxoimidazolidin-1-y1)- 1H-pyrazol-1-488.34 1.31 yl]carbonyl)imidazo[1,
2-a]pyridine-5- carboxamide N-(adamantan-1- yImethyI)-2-[(5-
morphoIin-4-yI-2H- tetrazol-2-477.381.3 yI)methyIJimidazo[1,2- 



a]pyridine-5- carboxamide  WO 2008/066789PCT/US2007/024396
CompoundNameMSRT 0 828  N-(adamantan-1- ylmethyI)-24(5-
morpholin-4-yI-1HtetrazoI-1- yl)methyI]imidazo[1,2- a]pyridine-5-
carboxamide 477.37 1.27  N-N / N7Th N   829 830 



N-(adamantan-1- ylmethy1)-2- aminoimidazo[1,2- a]pyridine-5-
carboxamide N-(adamantan-1- ylmethyl)-2- [(methoxyacetyl)amino
]imidazo[1,2- a]pyridine-5- carboxamide 620.50 1.44 397.34 1.28  0 CH, 0
CompoundNameMSRT iQ 0  ethyl 1-{5- [(adamantan-1-
ylmethyl)carbamoyllim idazo[1,2-a)pyridin-2- yl)cyclope,ntanecarbox ylate
2-[(3-amino-1Hpyrazol-1-yOm ethyl).- N42-(4-chlorop heny1)- 4- 



methylpentyl]imidazo[ 1,2-a]pyridine-5- carboxam ide    WO
2008/066789PCT/US2007/024396 CompoundNameMSRT Esp 0
2-{51(adamantan-1- ylmethyl)carbamoyllim idazorl ,2-ajpyrid in-2-
methoxyphenyl)propa noic acid 2-{5-[(adamantan-1 - ylmethyl)carba
moyl]im idazo[1,2-a]pyridin-2- y1}-3-(2- chlorophenyl)propanoi c acid
methyl 4-({5- [(adamantan-1- ylmethyl)carbamoyl]im idazo[1,2-a]pyridi
n-2-466.371.25 yl)methyl)tetrahydro- 2H-pyran-4- 



carboxylate ethyt 2-({5- Radamantan-1- ylmethyl)carbamoyljim
idazo[1,2-a]pyridin-2- yl}methy1)-4,4,4- tnfluorobutanoate
4-({5-[(adamantan-1- ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2-
yl}methyptetrahydro2H-pyran-4-carboxylic acid  CompoundNameMSAr
IC50 0  2-15-Radamantan-1- ylmethyl)carbamoygim idazo[1,2-a]pyridin-2-
0}-3-(3- chlorophenybpropanoi c acid ethyl 1-{5- [(adamantan-1-
ylmethybcarbamoyllim idazo[1,2-alpyridin-2- y0cyclohexanecarbox ylate
1-(5-Radamantan-1- ylmethybcarbamoyflim
idazo[1,2-alpyridin-2-422.341.28*- yOcyclopentanecarbox ylic acid
1-(5-[(adamantan-1- ylmethyl)carbamoyl]im
idazo[1,2-a]pyridin-2-436.361.3 



yl)cyclohexanecarbox ylic acid  852  Chiral N-(adamantan-1-
ylmethy1)-2-(2-oxo-2- [(3S)-piperidin-3- ylamino]ethyl}imidazo[
1,2-a]pyridine-5- carboxamide 450.36 1.16  N-(adamantan-1-
ylmethyl)-2-{[5-(2- hydroxyethyl)-1Htetrazol-1- yllmethyl}imidazo[1,2-
a]pyridine-5- carboxamide N-(adamantan-1- ylmethyl)-2-{[5-(2-
hydroxyethyl)-21-Itetrazol-2- yl]methyl)imidazo[1,2- a]pyridine-5-
carboxamide 2-(2-[(2- hydroxypropyl)amino]- 2-oxoethy1}-N-[(1- pyridin-3-
ylcyclohexyl)methyllim idazo[1,2-a]pyridine-5- carboxamide
PCT/1JS2007/024396 



NameMSRT 1Caci N-([1-(4- chlomphenyUcyclohex yl]methyl)-2-{2-[(2-
hyd roxyp ropyl)amino]- 2- oxoethyl)imidazo[1,2- carboxamide 483.28
1.24  N-{[4-(4- chlorophenyl)tetrahydr o-2H-pyran-4- yl]methy11-2-{2-
[(cyclopropylmethypa481.27 1.18 mino1-2- oxoethyllimidazo[1,2-
a]pyridine-5- carboxamide 2-{2- [(cyclopropylme1hyl)a
mino]-2-oxoethyll-N([114- 



(trifluoromethypphenyl ]cyclohexyl)methypimi dazo[1,2-a]pyridine-5-
carboxamide 2-(2- [(cyclopropylmethyl)a mino]-2-oxoethyl}-N[(1-pyridin-3-
ylcyclohexy1)me-thyl]im idazo[1,2-a]pyridine-5- carboxamide N-([1 -(4-
chlorophenyl)cyclohex yl]methyl)-2-{2- [(cyclopropylmethyl)a mino]-2-
oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide  CompoundNameMSRT
iQ CI chlorophenyl)tetrahydr o-2H-pyran-4- yl]methy8-2-{2-R2-
hydroxypropyl)amino]- 485.26 1.13 2- oxoethyl)imidazo[1,2- a]pyridine-5-
carboxamide  2-{2-[(2- hydroxypropy0amino]- 



2-oxoethyll-N-((1-[4- OH(trifluoromethyl)phenyl 517.30 1.26
]cyclohexyl}methyl)imi           dazo[1,2-alpyridine-5- F13carboxamide  242-
(cyclopentylamino)-2- oxoethyl]-N-[(1- pyridin-3- ylcyclohexyl)methyl]im
idazo[1,2-a]pyridine-5- carboxamide 460.35 1.09  N-111-(4-
chlorophenyl)cyclohex yllmethy1}-2-[2- (cyclopentylamino)-2-493.311.3
oxoethyllimidazo[1,2- alpyridine-5- 



carboxamide  242-(sec-butylamino)- 2-oxoethyll-N-([4-(4-
chlorophenyOtetrahydr o-2H-pyran-4- y8methyl)imidazo[1,2- a]pyridine-5-
carboxamide    WO 2008/4166789PCT/US2007/024396
CompoundNameMSRT j_c_50  2-{2-oxo-2-{(2,2,2- trifluoroethyhamino]et
hy1}-N-({144- (trifluoromethyl)phenyl 487.311.28 )cyclohexyl}methyhimi
dazo[1,2-a]pyridine-5- carboxamide 2-{2-oxo-2-[(2,2,2-
trifluoroethyl)amino]et hyl)-N-[(1-pyridin-3- ylcyclohexyl)methyl]im
idazo[1,2-e]pyridine-5- carboxamide chlorophenyl)cyclohex
yl]rnethy1}-2-(2-oxo-2- [(22,2- trifluoroethyhamino]et hyllimidazo[1,2-
a]pyridine-5- carboxamide chlorophenyl)tetrahydr o-2H-pyran-4-
yl]methy1}-242- (cyclopentylamino)-2- oxoethyljimidazo[1,2- a]pyricline-5-
carboxamide 2-[2- 



(cyclopentylamino)-2- oxoethyl]-N-({1-[4- (trifluoromethyl)phenyl
527.341.31 ]cyclohexyllmethypimi dazo[1,2-a]pyridine-5- carboxamide
Name MS PCT/US2007/024396 RTK_50 1.08 1.2 0.68 1.18 1.25 N-([4-(4-
chlorophenyl)tetrahydr o-2H-pyran-4- yl]methy1)-2-[2-(5,6-
dihydroimidazo[1,5- a]pyrazin-7(8H)-yl)-2- oxoethyl]imidazo[1,2-
a]pyridine-5- carboxamide 242-(5,6- dihydroimidazo[1,5-
a]pyrazin-7(8F1)-y1)-2- oxoethy1]-N-({1-[4- (trifluoromethyl)phenyl
]cyclohexyl)methyl)imi dazo[1,2-a]pyridine-5- carboxamide 2-[2-(5,6-
dihydroimidazo[1,5- a]pyrazin-7(8H)-y1)-2- oxoethy1]-N-[(1- pyridin-3-
ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide 



N-([1-(4-. chlorophenyl)cyclohex yllmethyl)-242-(5,6- dihydroimidazo[1,5-
a]pyrazin-7(81-1)-y1)-2- oxoethyl]imidazo[1,2- a]pyridine-5- carboxamide
N-{[4-(4- chlorophenyl)tetrahydr o-2H-pyran-4- yl]methyl)-2-{2-[(3,3-
dimethylbutyl)amino]- 2- oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide
533.30 565.35 498.36 - 531'32 511.34   WO
2008/066789PCT/I152007/024396  CompoundNameMSKT Ica) 0
SNNN-([4-(4- chlorophenyl)tetrahydr 



o-2H-pyran-4- 888yllmethy1}-2-(2-oxo-2- 513.271.17 thiomorpholin-4-
ylethyflimidazo[1,2= a1pyridine-5- carboxamide 2-(2-oxo-2-
thiomorpholin-4- Fylethyl)-N-({144- (trifluoromethyl)phenyl 545.311.29
]cyclohexyllmethyhimi dazo[1,2-a]pyridine-5- carboxamide  WO
2008/066789 Compound   PCT/US2007/024396 NameMSRT ICJ()
24243- 



(dimethylamino)piperi din-1-y1]-2-oxoethyl)- N-[(1-pyridin-3-503.410.9
ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide    N-([1-(4-
chlorophenyl)cyclohex yl]methyll-2-{243- (dimethylamino)piperi
din-1-y1]-2- oxoethyl}imidazo[1,2- a]pyridine-5- carboxamide N-([4-(4-
chlorophenyptetrahydr o-2H-pyran-4- yl]methyl)-242-(4- methoxyp ipe
ridin-1- y1)-2- 0oxoethyl]imidazo[1,2- a]pyridine-5- carboxamide 2-[2-(4-
methoxypiperidin-1- y1)-2-oxoethyll-N-({1- [4- (trifluoromethyl)phenyl
]cyclohexyl)methyl)imi 0dazo[1,2-a]pyridine-5- 



carboxamide 2-[2-(4- methoxypiperidin-1- y1)-2-oxoethyl]-N-[(1- pyridin-3-
ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide
CompoundNameMS121 Ea) Clci  N-{[1-(4- chlorophenyl)cyclohex
Amethy11-2-[2-(4- methoxypiperidin-1- y1)-2- oxoethyllimidazo[1,2-
a]pyridine-5- carboxamide  N-f[4-(4- chlorop henyl)tetrahydr o-2H-pyran-4-
ylynethyll-2-{25-[3- (dimethylamino)piperi538.36 1.08 din-1-y1]-2-
oxoethyl}imidazo[1,2- 



alpyridine-5- carboxamide 3-[5-(111-(4- chlorophenyl)cyclohex
yllmethyl}carbamoypi440.28 1.25 midazo[1,2-a]pyridin- 2-ygpropanoic
acid  CompoundNameMSRT 0  [2-({5-1(adamantan-1-
ylmethyOcarbamoyl]im idazo[1,2-a]pyridin-2-450.30 126
yl}methyl)-2H-tetrazol- 5-yl]acetic acid  [1- ({5-[(adamantan-1-
ylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2-450.30 1.25
yllmethyl)-1H-tetrazol- 5-yl]acetic acid ethyl 2-[5- 



[(adamantan-1- yImethyI)carbamoyI]im 438.37 1.32 idazo[1,2-a]pyridin-2-
ylipentanoate ethyl 2-{5- [(adamantan-1- ylmethy0carbamoyl]im 452.39
1.34 idazo[1,2-a]pyridin-2- yl}hexanoate ethyl 2-{5- [(adamantan-1-
ylmethyl)carbamoyl]im 466.40 1.36 idazo[1,2-a]pyridin-2-
y1}-5-methylhexanoate    WO 2008/066789 Compound  



PCT/1JS2007/024396 NameMS RT Ma) ethyl (5-([2-(4- chloropheny1)-4-
methylpentyljcarbamo 442.24 1.29 yl}imidazo[1,2- a]pyridin-2-y1)acetate
ethyl [5-(([1-(4- chlorophenyl)cyclohex yl]methyl)carbamoyDi454.24 1.28
midazo[1,2-a]pyridin- 2-yllacetate N-{(1-(4- chlorophenyl)cyclohex
yl]methyl)-2-[(11-1- tetrazol-5-482.27 1.27 ylthio)methyllimidazo[
1,2-a)pyridine-5- 



carboxamide 2-[[(31R)-3- aminopiperidin-1- yl]methyl)-N-[2-(4-
chlorophenyl)-4-468.33 1.21 methylpentyl]imidazo[ 1,2-a]pyridine-5-
carboxamide 2-([5-(2-hydroxyethyl)- 2H-tetrazol-2- yl]nethyl)-N14-
methyl-2-(4-434.28 128 methylphenyl)pentylp
midazo[1,2-a]pyridine5-carboxamide  RT Ess, N-[2-(4-chlorophenyl)-
4-methylpentyl]-2-{[5- (2-hydroxyethyl)-2HtetrazoI-2-
yl]methy1}imidazo[1,2- a]pyridine-5- carboxamide N-[[1-(4-
chlorophenyl)cyclohex ylimethyl)-2-([5-(2- hydroxyethyl)-21-1- tetrazol-2- 



yl]methyl}imidazo[1,2- a]pyridine-5- carboxamide 2-[[5-(2-hydroxyethyl)-
2H-tetrazol-2- Amethyl}-N-([144- (trifluoromethyl)phenyl 528,27 1.29
Icyclohexyl)methypimi dazo[1,2-alpyridine-5- carboxamide
2-[[5-(2-hydroxyethyl)- 2H-tetrazol-2- yl]methyl)-N-[(1-
pyridin-3-461.261.01 ylcyclohexyl)methyllim idazo[1,2-a]pyridine-5-
carboxamide 2-{(5-(2-hydroxyethyl)- 2H-tetrazol-2- yllmethyll-N-{[1-(6-
methylpyridin-3-475.27 1.03 yOcyclohexygmethylp
midazo[1,2-alpyridine5-carboxamide  NameMSRI- no
N42-(4-chloropheny0- 4-methylpentyl]-24(2- methyl-4,5-dihydro-
1H-imidazol-1-452.27 1.24 0methyllimidazo[1,2- 



a]pyridine-5- carboxamide Chiral  tert-butyl (3R)-3-{[(5- ([2-(4-
chlorophenyl)pentyl]ca rbamoyl]imidazo[1,2-582.34 1.29 a]pyridin-2-
yeacetyljaminolpipend me-1-carboxylate    N-[2-(4- chlorophenyl)penty1]-
2-(2-oxo-2-[(3R)- piperidin-3- ylamino]ethyl)imidazo[ 1 ,2-a]pyridine-5-
carboxamide Chiral N-([4-(4- chlorophenyl)tetrahydr o-2H-pyran-4-
yl]methyl)-2-{2-oxo-2- [(3R)-piperidin-3- ylamino]ethyl)imidazo[
1,2-alpyridine-5- carboxamide Chiral  tert-butyl {(3R)-1-[(5- 



{[2-(4- chlorophenyl)pentyl]ca rbamoyllimidazo[1,2-582.34 1.28
a]pyridin-2-  yOacetyppiperidin-3- N<CH,yl}carbamate  ( CH, CH,
CompoundNameMSRT ICSO CH,   chlorophenyl)-4-
methylpentylIcarbamo yllimidazo[1,2- a]pyridin-211)-3- phenylpropanoic
acid 



504.26 1.31  3-(4-chloropheny1)-2- (5-([2-(4- chlorophenyI)-4-
methylpentyl]carbamo 538.20 1.34 yl)imidazo[1,2- a[pyridin-2-
yl)propanoic acid 3-(5-[([1-[4- (trifluoromethyl)phenyl
)cyclohexyllmethyl)car bamoyipmidazo[1,2- a]pyridin-2- y1}propanoic acid
N42-(4-chloropheny1)- 4-methylpentyI]-2- (R3R)-3-
hydroxypyrrolidin-1-455.28 1.24 ylpnethyl}imidazo[1 2- a)pyridine-5-
carboxamide N-[2-(4-chlorophenyI)- 4-methylpenty1]-2-{[(2-
hydroxyethyl)(methyl) amino]methyl}imidazo[ 1,2-a]pyridine-5-
carboxamide  



NameMSRT Ic22 ethyl 445- Radamantan-1- ylmethyl)carbamoyflim
idazo[1,2-a]pyridin-2- yl)tetrahydro-2Hpyran-4-carboxylate
4-(5-[(adamantan-1- ylmethypcarbamoyl]im idazo[1,2-a]pyridin-2-
yl)tetrahydro-2Hpyran-4-carboxylic acid 2-(2-[(3R)-3-
aminopiperidin-1-y1]-2- oxoethyl)-N-(4-methyl2-pyridin-3-
ylpentyl)imidazo[1,2- a]pyridine-5- carboxamide 2-(2-[(3R)-3-
aminopiperidin-1-y1]-2- oxoethyll-N-[(1- pyridin-3- ylcyclohexyl)methyllim
idazo[1,2-alpyridine-5- carboxamide 2-(2-[(3R)-3- aminopiperidin-1-y1]-2-
oxoethyl)-N-([1-(6- methylpyridin-3-489.34 0.93 yl)cyclohexyl]methylP
midazo[1,2-a]pyridine5-carboxamide       



Name M.IC  436.31 125 954  cis-4-{5-[(adamantan1- yl
methyl)carbamoyl]im idazo[1,2-a]pyridin-2- yl)cyclohexanecarbox ylic acid
HO carbamoylphenyl)amin o]-2-oxoethyl)-N(cycloheptylmethypimi
dazo[1,2-a]pyridine-5- carboxamide N-(cycloheptylmethyl)- P 2-[2-({3-[2-
C (methylamino)-2- oxoethyl]phenyl)amino )-2- oxoethyl]imidazo[1,2-
a]pyridine-5- carboxamide 



/CH3 N-(cycloheptylmethyl)- 2-(2-114- (methylcarbamoyOphe
nyl]amino}-2- oxoethyl)imidazo[1,2- a]pyridine-5- carboxamide
2-(2-{[3-(2-am ino-2- oxoethoxy)phenyllami 0NH2no)-2-oxoethyl)-N-
(cycloheptylmethyl)imi dazo[1,2-a]pyridine-5- carboxamide  WO
2008/066789 Compound                                 PCT/US2007/024396
NameMSRT 2-(24[4-(2-amino-2- oxoethoxy)phenyliami
no}-2-oxoethyI)41(cycloheptylmethyl)imi ciazo[1 ,2-a]pyridine-5-
carboxamide N-(2-(4-chlo rophenyI)- 4-m ethylpentyI]-2-{2-
oxo-2-[(3R)-pyrrolidi n3- ylam ino]ethyllimidazo[ 1,2-alpyridine-5-
carboxamide N-{[1-(4- chlorophenyl)cyclohex yl]methy1}-2-{2-oxo-2-
[(3R)-pyrrolidin-3-494.311.13 ylamino]ethyl}imidazo[ 



1,2-a]pyridine-5- carboxamide N-{[l -(6-methylpyrid in-3-
Acyclohexylynethyl}- 2-{2-oxo-2-[(3R)- pyrrolid in-3- ylaminoiethyl}imidazof
1,2-aJpyridine-5- carboxamide {54({144- (trifluoromethyl)phenyl
]cyclohexyl}methyl)car bamoyllimidazo[1,2- a]pyridin-2-yllacetic acid
CompoundNameMSRT 0   (5-{[2-(4- chloropheny1)-4-
methyipentyl]carbamo Aimidazo[1,2- a]pyridin-2-yOacelic acid 414.17
1.24  [5-({4-methy1-244- (lrifluoromethyl)phenyl 



Jpentyl}carbamoypimid 448.19 1.25 azo[1,2-a]pyridin-2- yliacetic acid
(5-[(2- phenylnonyl)carbamoy 422 27 I]imidazo[1,2-a]pyridin- 2-ylJacetic
acid  WO 2008/066789PCT/US2007/024396 CompoundNameMSRT Lc")
tert-butyl 3-{[(5-{[2-(4- chloropheny1)-4- methylpentyl]carbarno
yllimidazo[1,2- ajpyridin-2- yl)acetyl]amino}pyrroll 0dine-1-carboxylate  0
FI,C CH3 



Chiral tert-butyl (3R)-3-({[5- ({[1-(4- chlorophenyl)cyclohex
yl]methylicarbamoy0i m idazo[1 ,2-a]pyridin2- yllacetyl)amino)pyrroll
dine-1-carboxylate 4-(5-{{2-(4- CH3chlorophenyI)-4-
methylpentyl]carbamo 969CH,idazo[1,2- a]pyridin-2- yl)cyclohexaneca
rbox ylic acid  2-{2-[(2-adamantan-1- ylethyl)amino)-2-
oxoethyl}-NcyclohexyIimidazo[1,2- a]pyridine-5- carboxamide  NameMSR
T IC5c, 971 0 P2-(2-((adamantan-1- ylmethypamino]-2- oxoethyl)-N-
463.33 1.32 



(cyclohexylmethyl)imid azo[1,2-a]pyridine-5- carboxamide
2-{2-[(adamantan-1- ylmethyl)amino]-2- oxoethyl}-N-(2-
phenylethyl)imidazo[1, 2-a]pyridine-5- carboxamide 2-{2-[(adamantan-1-
y1methyl)amino]-2- oxoethy1}-NcycIohexyIimidazo[1,2- a]pyridine-5-
carboxamide  2-(2-1[2-(4- chloropheny1)-4- methylpentyllamino}-
2-oxoethyl)-N-509.29 1.34 H3(cyclohexylmethypimid
azo[1,2-a]pyridine-5- CH,carboxamide 2-(24[2-(4- chloropheny1)-4-
methylpentyllamino}- 2-oxoethyl)-N-495.28 1.32 



cyclohexylimidazop,2- alpyridine-5- carboxamide  Compound   NameMS
2-(2-{[2-(4- chloropheny1)-4- methylpentyllamino)- 2-oxoethyl)-N-(2-51726
1.31 phenylethyl)imidazo[1, 2-a]pyridine-5- carboxamide
2-{2-[(2-adamantan-1- ylethyl)amino]-2-
oxoethyl)-N(cyclohexylmethybimid azo[1,2-a)pyridine-5- carboxamide
242-(([1-(4- chlo rophenyl)cyclo hex yl]methyl)amino)-2-
oxoethylkN(cyclohexylmethybimid azo[1,2-a]pyridine-5- carboxamide 



2-[2-(([1 -(4- chlorophenyl)cyclohex yl]methyllamino)-2-
oxoethyli-N-(2-529.26 1.31 phenylethyl)imidazo[1, 2-a]pyridine-5-
carboxamide 2-[2-(([1-(4- chlorophenyl)cyclo hex yam ethyl)am ino)-2-
oxoethylj-N507.27 1.32 cyclohexyli midazo[1,2- a]pyridine-5- carboxamide
CompoundNameMSET ico  N-(cyclohexylmethyl)- 2-{2-oxo-24({144-
(thiluoromethyl)phenyl Icyclohexyl}methyl)am 555.32 1.35
inolethyllimidazo[1,2- a]pyridine-5- 



carboxamide 2-{2-oxo-24({1-[4- (trifluoromethyl)phenyl
]cyclohexyllmethyDam ino]ethyI}-N-(2-563.261.32 phenylethyl)imidazo[1,
2-alpyridine-5- carboxamide N-cyclohexy1-2-{2-oxo2-[({144-
(trifluoromethyl)phenyl ]cyclohexyllmethyl)am 541.311.33
inolethylymidazo[1,2- a]pyridine-5- carboxamide N-cyclohexy1-2-[2-({4-
methy1-2-[4- (trifluoromethyl)phenyl ]pentyl)amino)-2-529.30 1.32
oxoethyllimidazo[1,2- alpyridine-5- carboxamide 



([5-({4-methy1-244- (trifluoromethyl)phenyl Jpentyl)carbamoyl)imid
506.251.2 azo[1 2-a]pyridin-2- yl]methyl}malonic acid  WO 2008/066789
Compound Chiral  2-(2-{[(1R,2R)-2- hydroxycyclopentyl]a
mino)-2-oxoethyl)-N[(1 -morpholin-4- ylcyclohexyl)methylpm
idazo[1,2-a]pyridine-5- carboxamide 2-(2-{[(1S)-1 - carbamoy1-2-
methylpropyl]amino)- 2-oxoethyl)-N-[(1- morpholin-4-
ylcyclohexyl)methyl]im idazo[1,2-a]pyridine-5- carboxamide
PCT/US2007/024396 NameMSRT icQ 2-(2-{[(1- hydroxycyclohexyl)me
thyl]amino)-2- oxoethyl)-N-[(1- morpholin-4- ylcyclohexyl)methyl]im
idazo[1,2-a]pyridine-5- carboxamide 2-{2-[(2R)-2- (hydroxymethyl)pyrroli
din-1-y1]-2-oxoethyl)- N-[(1-morpholin-4- ylcyclohexyl)methyl]im
idazo[1,2-a]pyridine-5- carboxamide 2-{2-[ethyl (2- hydroxyethyl)amin*
2-oxoethyll-N-[(1- morpholin-4- ylcyclohexyl)methyl]im
idazo[1,2-a]pyridine-5- carboxamide 3-(5-[(ada mantan-1-
ylmethyl)carbamoyl]im 



idazo[1,2-a]pyridin-2-472.25 129 yI)-4-phenylbutanoic acid
rel-(1R,2S)-2-{5- [(adamantan-1- ylmethyl)carbamoyijim
idazo[1,2-a]pyridin-2- yl)cyclohexanecarbox ylic acid 436.25 1.28  OH 999
,CH,       CH, CH2CH., N-(adamantan-1- y1methyl)-2-(([1-(3- ([tert-
butyl(dimethyI)silyI]oxy )propy1)-1H-pyrazol-3- yllamino}methyhimida
zo[12-a]pyridine-5- carboxamide 577.34 1.39 100C  



N-(adamantan-1- yImethyI)-2-({[1-(3- hydroxypropyI)-1HpyrazoI-3-
yIjamino)methyI)imida zo[1,2-a]pyridine-5- carboxamide 463.27 1.21
CompoundNameMSRT IC5,2 0  ethyl 2-{5-
[(adamantan-lylmethyl)carbamoyl]im idazo[1,2-a]pyridin-2- Y11-3
cyclopropylpropanoate 2-{5-[(adamantan-1- ylmethyl)carbamoyl]im
idazo[1,2-a]pyridin-2- Y11-3- cyclopropylpropanoic acid
3-{5-Radamantan-1- ylmethyl)carbamoyllim
idazo[1,2-a]pyridin-2-472.291.29 yI)-2-benzylpropanoic acid
2-benzy1-3-{5-[(4- methyl-2- phenylpentyl)carbamo yllimidazo[1,2-
a]pyridin-2- 



yl)propanoic acid 2-benzy1-3-(5-{[4- methy1-2-(4- methylphenyl)penlylic
arbamoyllimidazo[1 2- a]pyridin-2- yppropanoic acid
CompoundNameMSRT Ig_50 CH,  2-benzy1-3-(5-([2-(4-
chlorophenyl)pentyl]ca rbamoyl)imidazo[1,2-504.25 1.29 a]pyridin-2-
yl)propanoic acid 2-benzy1-3-(5-([2-(4- chloropheny1)-4-
methylpentyl]carbamo yllimidazo[1,2- a]pyridin-2- Apropanoic acid
2-benzy1-345-([4- methy1-2-[4- (trifluoromethyl)phenyl
]pentylicarbamoypimid azo[1,2-a]pyridin-2- yl]propanoic acid 



ethyl 2-[5-([[1-(4- chlorophenyl)cyclohex yl]rnethyOcarbamoyly
midazo[1,2-a]pyridin2-y1j-3- cyclopropylpropanoate 2-[5-({[1-(4-
chlorophenyl)cyclohex yllmethylIcarbamoyDi midazo[1,2-a]pyridin-480.23
1.29 2-ylj-3- cyclopropylpropanoic acid  CompoundName
2-benzy1-345-({[1 -(4- methylphenyl)cyclohe xyl]methyl)carbamoypi
510.28 1.31 midaza[1,2-a]pyridin- 2-yl]propanoic acid
2-benzy1-3-[5-(([1-(4- fluorophenyl)cyclohex ylimethylIcarbamoyl)i514.27
1.28 midazo[1,2-alpyridin- 2-yl]propanoic acid 



2-benzy1-3-(5-(1[1-(4- chlorophenyl)cyclohex
yl]methyl)carbamoyl)i530.241.3 midazo[1,2-a]pyridin- 2-yl]propanoic acid
2-benzy1-315-(([1-(4- methoxyphenyl)cycloh exyl]methyl}carbamoyl
526.29 1.28 )imidazo[1,2-a)pyridin- 2-yl]propanoic acid N-(adamantan-1-
ylmethyl)-2- (trifluoromethyl)imidaz 378.161.41 o[1,2-a]pyridine-5-
carboxamide    Compound   



NameMSRT np. N12-(4-chloropheny1)- 4-m ethylpenty1]-2-
(trilluoromethyl)imidaz 424.121.41 o[1,2-a)pyridine-5- carboxamide
N44-methy1-2-(4- methylphenyl)pentyli2- (trifluo romethyl)imidaz
o[1,2-a)pyridine-5- carboxamide chlorophenyl)p ropy1)- 2-
(trifluoromethyl)imidaz o[1,2-a]pyricline-5- carboxamide N42-(4-
chlorophenyppentylk 2- (trifluoromethyl)imidaz o[1 ,2-a]pyridine-5-
carboxamide  CompoundNameMSRI- Ka)   CompoundName MSR1 ICig 



N-[2-(4-chloropheny1)- 2-piperidin-1-ylethy1]- 2- (tritluoromethyl)imidaz
0[1,2-alpyridine-5- carboxamide N-(4-melhy1-2- phenylpenty1)-2-
(trifluoromethyDimidaz 390.17 1.38 o[1,2-a]pyridine-5- carboxamide
2-acetyl-N-[2-(4- chloropheny1)-4- methylpentyl]imidazo[398.19 1.27
1,2-a]pyridine-5- carboxamide 2-(1-azetidin-1- ylethyl)-N-[2-(4-
chlorophenyl)-4- methylpentyl]imidazo[ 1,2-a]pyridine-5- carboxamide
2-(azetidin-1- ylmethyl)-N-[2-(4- chloropheny1)-4- methylpentyl]imidazo[
1,2-a]pyridine-5- carboxamide 



CompoundName    N-{4-methy1-2-[4- (trifluoromethyl)phenyl EM
]penty1)-2-(2- 1042pyrrolidin-1-  ylethyl)imidazo[1,2- a]pyridine-5-
carboxamide N-12-(4-chloropheny1)- 2-piperidin-1-ylethy11-
2-(pyrrolidin-1- ylmethyl)imidazo[1,2- a]pyridine-5- carboxamide
2-(pyrrolidin-1- ylmethyl)-N-({1-[4- (trifluoromethyl)phenyl
]cyclohexyl}methypimi dazo[1,2-a]pyridine-5- carboxamide N-{[1-(4-
fluorophenyl)cyclohex yl]methy11-2- (pyrrolidin-1- ylmethyl)imidazo[1,2-
a]pyridine-5- carboxamide  



NameMSRI- ifs 3-chloro-N-(4-methyl246- (trifluoromethyl)pyridin
-3-425.19 124 yl]pentyl}imidazo[1,2- alpyridine-5- carboxamide
N-{4-methy1-246- (trifluoromethyl)pyridin -3-yl]penty11-2- (morpholin-4-
ylmethyl)imidazo[1,2- a]pyridine-5- carboxamide 3-chloro-N-[2-(4-
chloropheny1)-2- piperidin-1- ylethyl]imidazo[1,2- a]pyridine-5-
carboxamide 3-chloro-N-[2-(4- chloropheny1)-2- morpholin-4-
ylethyl]imidazo[1,2- alpyridine-5- carboxamide 3-bromo-N42-(4-
chloropheny1)-2- piperidin-1- ylethylprnidazo[1,2- a]pyridine-5-
carboxamide 3-bromo-N-[2-(4- chloropheny1)-2- morpholin-4-
ylethyl]imidazo[1,2- a]pyridine-5- carboxamide   Compound 



NameMSRT    1058 1059 106C 1061 1062  Chiral 3-chloro-N-(2-
piperidin-1-y1-2-[6- (trifluoromethyl)pyridin -3-452.22 0.96
yl]ethyl}imidazo[1,2- a]pyridine-5- carboxamide 



1-([((5-[(adamantan-1- ylmethyl)carbamoyflim idazo11
,2-a]pyridin-2-497.351.28 yl}methyl)(ethyl)carba moyl]oxy}ethyl acetate
1-({[(3R)-1-({5- [(adamantan-1- ylmethyl)carbamoyl]im
idazo[1,2-a]pyridin-2-580.38 1.25 yllacetyppipe1din-3-
yl)carbamoyl}oxy)ethyl acetate ethyl 6-[(ada mantan1-
ylmethyl)carbamoyllim idazo[1,2-a]pyricline-2- carboxylate 382.19 1.32
N-(adamantan-1- ylmethyl)-2- (chloromethyl)imidazo[ 1,2-a]pyridine-6-
carboxamide358.14 1.26  



WO 2008/066789 Compound  Cl   PCT/US2007/024396 NameMSRT
Lc50 ethyl (6-[(adamantan- 1- ylmethyl)carbamoyl]im 396.20 124
idazo[1,2-a]pyridin-2- yljacetate \-CH, N-(adamantan-1- ylmethyl)-2-
(chloromethypimidazo[ 358.17 1,2-a]pyridine-7- carboxamide  



(5-[2-(4- Trifluoromethyl- phenyl)-acetylamino)- imidazo[1 ,2-a]pyrid
in2-yI)-acetic acid ethyl ester {5-[2-(3-Fluoro-4- trifIuoromethyl-
phenyl)-acetylamino]- imidazo[1,2-a]pyridin2-yl)-acetic acid ethyl ester
N-[2-(2-Hydroxyethyl)-imidazo[1,2- a]pyridin-510-2-(4- trifluoromethyl-
phenyl)-acetamide  WO 2008/066789PCT/US2007/024396 NameMSRT.
Icat (542-(3-Fluoro-4- trifIuoromethyl- phenyl)-acetylamino]-
imidazo[1,2-a]pyridin2-yl)-acetic acid 2454244- Trifluoromethyl-
phenyl)-acetylami no]- m idazo[1,2-a]pyrid in2-yI}-acetamide 



0    EXAMPLE 4 P2X7 Calcium Mobilization Assay        This Example
illustrates representative calcium mobilization assays for use in evaluating
test compounds for agonist and antagonist activity. 5 A. HIGH
THROUGHPUT ASSAY OF P2X7 RECEPTORS        SH-SY5Y cells,
ATCC Number CRL-2266, (American Type Culture Collection, Manassas,
VA) are cultured under DMEM/High medium supplemented with 10%
FRS, and 10 mM HEPES (Invitrogen Corp., Carlsbad, CA) in 5% CO2 and
at 37 C. One day prior to the experiment, cells are plated at a density of
100,000 cells/well in a 96 well black/clear TC plate (Coming(r) Costar(r),
Sigma- 10 Aldrich Co., St. Louis, MO). At the beginning of the experiment,
the culture medium is removed and cells are incubated with 50 t/L of 2.3
iM Fluo-4 AM dye (Invitrogen Corp.) in the assay solution (5 rnM KC, 9.6
mM NaH2PO41-120, 25 mM HEPES, 280 mM Sucrose, 5 mM Glucose,
and 0.5 mM CaC12; pH is adjusted to 7.4 with NaOH) for an hour at 37 C.
After one hour dye incubation, wells are rinsed once with 50 pt assay
solution, and are then incubated for an hour at room temperature  with
100 FLL assay solution containing the test compound. The final
concentration of test compound generally ranges from 1 to 2500 nM; for
positive control cells, no test compound is added. After the one hour
incubation, plates are transferred to a FLIPRTETRA instrument (Molecular
Devices, Sunnyvale, CA) for calcium mobilization analysis. 5For
determination of antagonist activity, 50 iL of P2X2 agonist
(2'(39)-0-(4-benzoyl- benzoyfladenosine 5'-triphosephate (BzATP;
Sigma-Aldrich) in the assay solution is transferred using the FLIPR into
the plate, such that the final agonist concentration is 80 tt.M (about EC50):
In negative control cells, 50 uL of assay solution without agonist is added
at this stage. The peak fluorescence signal over a 2 minute period is then
measured. 10The data is analyzed as follows. First, the average
maximum relative fluorescent unit (RFU) response from the negative
control wells (no agonist) is subtracted from the maximum response
detected for each of the other experimental wells. Second, average
maximum RFU response is calculated for the positive control wells
(agonist wells). Then, percent inhibition for each compound tested is
calculated using the equation: 15Percent Inhibition = 100- 100 x (Peak
Signal in Test Cells / Peak Signal in Control Cells) 



The % inhibition data is plotted as a function of test compound
concentration and test compound IC50 is determined using, for example,
ICALEIDAGRAPH software (Synergy Software, Reading, PA) best fit of
the data to the equation: y = mi*(1/(14-(m2/mo)3)) 20where y is the
percent inhibition, ma is the concentration of the agonist, ml is the
maximum RFU, m2 corresponds to the test compound IC50 (the
concentration required to provide a 50% decrease, relative to the
response observed in the presence of agonist and without antagonist) and
m3 is the Hill coefficient. For antagonists of the P2X2 receptor, the IC50
so calculated is preferably below 20 micromolar, more preferably below 10
micromolar, even more preferably below 5 micromolar and 25most
preferably below 1 micromolar.        Similar assays are performed in the
absence of added agonist for the determination of agonist activity of the
test compounds. Within such assays, the ability of a test compound to act
as an agonist of P2X2 receptor is determined by measuring the
fluorescence response elicited by the test compound as a function of
compound concentration. PDC7 receptor antagonists that exhibit no
detectable agonist 30activity elicit no detectable fluorescence response at
a concentration of 2,500 nM. B ELECTROPHYSIOLOCY ASSAY FOR
P2X7 RECEPTORS        SH-SY5Y cells are cultured under DMEM/High
medium supplemented with 10% FBS, and 10 mM HEPES (Invitrogen
Corp., Carlsbad, CA) in 5% CO2 and at 37 C, and are split onto 12 mm
round Poly-D-Lysine (PDL) coated coverslips (BD Biosciences, San Jose,
CA) in a 35 mm dish with 35a density of 130K cells/dish a day prior to the
experiment. Whole cell voltage clamp recordings are made with the
Axopatch-200B amplifier (Axon Instruments, Foster City, CA). The
recording  electrodes are pulled from borosilicate pipettes (World
Precision Instruments, Sarasota, FL) on a horizontal puller (Sutter
Instrument Model P-87) and have resistances ranging from 2 to 3 MS-2
when backfilled with internal solution. All voltage protocols are generated
using pClamp 8 (Axon Instruments) software. Data are digitized at 1 or 5
kHz and recorded onto a PC for further analysis.  5 Data are analyzed
using Clampfit (Axon Instruments), Excel (Microsoft, Redmond, WA), and
Origin software (MicroCal, LLC; Northampton, MA). All whole-cell
recordings are conducted at room temperature. Internal solution contains
(in mM): 100 ICE, 40 KCl, 5 NaC1, 10 EGTA and 10 HEPES (PH = 7.4
adjusted with KOH). The external solution contains 70 mM NaC1, 0.3 mM
CaCl2, 5 mM KCI, 20 mM HEPES, 10 mM glucose, and 134 mM sucrose
(pH = 7.4 adjusted with NaOH), All 10chemicals are from Sigma, unless
otherwise stated.       P2X7 receptor is activated by 200 uM of P2X7
agonist, BzATP. At a holding potential of -80 mV, the activated inward
current is recorded in the presence and absence of the test compound.
Then, percent inhibition for each compound tested is calculated using the
equation:             % Inhibition = 100- 100 x (Current Amplitude in
Compound / Current Amplitude in 



15Control). To determine a test compound's 1050 for P2X7 receptor
electrophysiologically, several concentrations of the compound are tested
and their inhibitions on P2X7 currents are calculated as above. This
dose-response curve is best fitted using Origin software (Microcal, MA)
with the following equation: Percent Inhibition = 100/0 + (1050/C)")
20where C is the concentration of the antagonist, N is the Hill coefficient,
and IC50 represents the compound 1050 value against P2X7 receptors.
EXAMPLES Carraaeenan-Induced Mechanical Hyperalgesia (Paw
Pressure) Assay for Determining Pain Relief             This Example
illustrates a representative method for assessing the degree of pain relief
25 provided by a test compound.        Adult male Sprague Dawley rats
(200-300g; obtained from Harlan Sprague Dawley, Inc., Indianapolis, IN)
are housed under a 12 h light/dark cycle with access to food and water ad
libitum. For the assay, all animals are habituated once, baselined twice
and tested once, with each procedure being conducted on a separate day.
Prior to each day's procedure, animals are allowed to acclimate  30 for at
least 1 hour in the testing room before the start of the procedure. For
habituation, each animal is gently restrained with each hindpaw
consecutively extended in front of the animal as is necessary for testing.
This procedure is performed by alternating hindpaws and repeated three
times for each hindpaw. Animals are then subjected to the first baseline,
second baseline and testing on consecutive days. For each baseline, the
animal is restrained as in the habituation session and the paw tested
using 35the paw pressure testing apparatus (Digital Randall Selitto, IITC
Inc., Woodland Hills, CA). Animals  are baselined and tested in groups of
ten, each animal being tested once on the left and right hindpaws,
followed by the next consecutive animal. This procedure is repeated three
times for a total of three measurements on each hindpaw. If any individual
read is drastically different (varies by more than about 100 g) from the
other two on a given hindpaw, the hindpaw is retested a 4'h time, and the
5 average of the three most consistent scores is used. On test day, all
animals are injected with 0.1 mL intraplantar 0,5% -1.5% carrageenan
(dissolved in saline) 3 hours prior to testing. Test compounds or vehicle
may be administered by various routes at various timepoints prior to
testing, but for any particular assay, the routes and timepoints are the
same for animals in each treatment group administered test compound (a
different dosage of test compound may be administered to each such  10
group) and those in the treatment group administered vehicle control. If a
compound is orally administered, the animals are food-deprived the
evening before testing. As with the baseline, each hindpaw is tested three
times and the results recorded for analysis.       Hypersensitivity of
nociception values are calculated for each treatment group as the mean of
the left foot gram force scores on test day (left foot only or LF0 score).
Statistical significance  15 between treatment groups is determined by
running an ANOVA on LFO scores followed with a least significant
difference (LSD) post hoc test. A p<0.05 is considered to be a statistically
significant difference. 



Compounds are said to relieve pain in this model if they result in a
statistically significant reduction in hypersensitivity of nociception values
compared to vehicle controls, determined as 20described above, when
administered (0.01-50 mg/kg, orally, parenterally or topically) immediately
prior to testing as a single bolus, or for several days: once or twice or
three times daily prior to testing.  CLAIMS What is claimed is: 1.A
compound of the formula:  or a phannaceutically acceptable salt or
hydrate thereof, wherein: T and U are independently chosen from CR3
and CR,'; and V is N; W is -C(=0)NR4-, -NR4C(:=20)- or X is absent or
CI-C6alkylene that is substituted with from 0 to 4 substituents
independently chosen from: (i) C1-Calkyl, (C3-C8cycloalkyl)C0-C2alkyl,
(4- to 10-membered heterocycle)C0-C4alkyl, and pheny1C0-Calky1; (ii)
substituents that taken together with the atom to which they are attached
or with the atoms through which they are connected form a 3- to
8-membered cycloalkyl or heterocycloalkyl ring; and (iii) a substituent that
taken together with R4 and the atoms through which they are connected
forms a 4- to 7-membered heterocycloalkyk Y is C3-C16cycloalkyl, 4- to
16-membered heterocycloalkyl, 6- to 16-membered aryl or 5- to 16-
membered heteroaryl, each of which is substituted with from 0 to 6
substituents independently chosen from hydroxy, halogen, cyano, amino,
nitro, oxo, aminocarbonyl, arninosulfonyl, COOH, C1-C6alkyl,
C,C6alkenyl, C2-C6alkynyl, C1-C6haloalkyl, C1-C6hydroxyalkyl,
CrC6aminoalkyl, CIC6alkoxy, C1-C6haloalkoxy, C2-C6alkyl ether,
C1-C6alkanoyl, C1-C6alkylsulfonyl, (C3C2cycloalkyl)C0-C4alkyl, mono- or
di-(C1-C6alkyl)amino, C,-C6alkanoylamino, mono- or di-(CI-
C6alkyl)aminocarbonyl, mono- or di-(C1-C6alkyl)aminosulfonyl and
(CI-C6alkyl)sulfonylamino; 4 and 4 are independently CH; 



Each R3 is independently chosen from hydrogen, halogen, cyano, amino,
nitro, aminocarbonyl, aminosulfonyl, COOH, CI-C6alkyl, C2-C6alkenyl,
C2-C6alkynyl,-C6haloa1 kyl, C C6hydroxyalkyl, C/-C6aminoalkyl,
C1-C6alkoxy, C1-C6haloalkoxy, C1-C6alkanoyl, C2-C6alkyl ether,
(C3-C7cycloalkyl)C0-C,alkyl, mono- or di-(Ci-C6a1ky1)amino,
CI-Coalkylsulfonyl, Cr-
C,6a1kanoylamino,mono-ordi-(CI-C6alkyl)aminocarbonyl,mono-ordi-(CI-
C6alkyl)aminosulfonyl and (CI-C6alkyfisulfonylamino; Each R4 is
independently hydrogen, CI-calkyl, or (C3-05cycloalkyl)C0-C2alkyl, or R4
taken together with a substituent of X and the atoms through which they
are connected forms a 4- to 7- membered heterocycloallcyl; 0 ".....14.1 2 0
RA is a group of the formula -L-A,Rii, or a group chosen from M, such that
RA is not absent, wherein: L is absent or CI-calkylene that is optionally
modified by the replacement of a carbon-carbon single bond with a double
or triple carbon-carbon bond, and which alkylene is optionally substituted
with oxo; and A is absent or CO, 0, NR6, S, SO, SO2, CONR6, NR6CO,
(C4-C12cycloalkyl), (4- to 7-membered heterocycle), phenyl-E-, or (5- or
6-membered heterocycle)-E-; wherein R6 is hydrogen or Cr C6alkyl and E
is 0, S, SO2 or NH; such that each -L-A is substituted with from Ito 6
groups independently chosen from M; and each M is: (i) hydroxy, halogen,
cyano, amino, imino, hydroxyimino, atninocarbonyl, aminosulfonyl or
COOH; (ii) CI-C6haloalkyl, C1-C6alkoxy, CI-C6alkylthio, (3- to
12-membered carbocycle)C0-Colkyl, (4- to 10-membered
heterocycle)C0-C4alkyl, C2-C6allcyl ether, C1-C6alkanoyl,
CIC6alkanoyloxy, C1-C6alkanoylamino, C1-C6alkylsulfonyl,
CI-C6alkylsulfonyIC0-C4alkyl, C1-C6alkylsulfonylamino,
C1-C6alkylsulfonylaminoC0-C4alkyl, C1-C6alkylsulfonyloxy, mono- or
di-(CI-C6alkyl)aminoC0-C4alkyl, mono- or di-(C1-C6alkyfiaminosulfonyl,
mono- or di-(CI-C6alkyfiarninocarbonyIC0-C4alkyl or C1-C6alkylsilyloxy;
each of which is substituted with from 0 to 6 substituents independently
chosen from oxo, amino, halogen, hydroxy, cyano, aminocarbonyl,
aminosulfonyl, COOH, C1-C6alkyl optionally substituted with COOH,
amino, cyano, CI-C6alkoxycarbonyl or C1-C6alkoxy, CIC6hydroxyalkyl,
CI-C6haloalkyl, imino, hydroxyimino, Ci-C6alkoxy that is optionally
substituted with C1-C6alkanoyloxy, C1-C6haloalkoxy, CI-C6alkoxy,
C2-C6alkyl ether, CIC6alkanoyl, C1-C6alkanoyloxy, CI-C6alkoxycarbonyl,
C1-C6alkanoylamino, mono- or di(CI-C6alkyfiamino, C1-C6alkylsulfonyl,
Cr-C6alkylsulfonylamino, mono- or di-(C1- C6alkyeaminosulfonyl, mono-
or di-(CI-C6alkylamino)carbonyl, phenyl optionally substituted with
halogen or C1-C6haloalkyl, cycloalkyl, and 4- to 7-membered heterocycle;
or  



(iii) two M taken together with the atoms through which they are
connected form a bridge of the Formula -(0-12)q-P-(CH2),-, wherein q and
r are independently 0 or I and P is CH2, 0, NH or S, the bridge optionally
substituted with from 0 to 2 substituents independently chosen from oxo
and CI-C4alkyl; or (iv) when -L-A- is substituted by at least two M at the
same atom of -L-A-, two M taken together with the atom to which they are
attached form a 3- to 7-membered carbocyclic or heterocycloalkyl ring that
is substituted with from 0 to 2 substituents independently chosen from oxo
and CI-Cialkyl; such that: (i) RA is not C1-C6alkoxy; (ii) RA is a group of
the formula -L-A and L is not absent if a group represented by M is
aromatic and Y is aromatic or a 6-membered heterocycloalkyl; and (iii) if Y
is optionally substituted phenyl, then RA is not Cr-Colkoxycarbonyl; o is an
integer ranging from 0 to 4; p is 0 or 1; and RH and R12 are: (i)
independently chosen from: (a) hydrogen, (b) CI-C6alkyl, C2-C6alkenyl,
C2-C6alkynyl, CI-Cohaloalkyl, C2-C6alkyl ether, (Cr
C7cycloalkyl)C0-Calkyl, and phenylC0-C2alkyl, each of which is
substituted with from 0 to 4 substituents independently chosen from
hydroxy, halogen, cyano, amino, aminocarbonyl, aminosulfonyl, COOH,
oxo, CI-C6alkyl, Q-C6haloalkyl, CI-C6hydroxyalkyl, C1-C6alkoxy,
C2-C6alkyl ether, mono- or di-(C1- C6alkyl)aminoCo-Cialkyl,mono- or
di-(CI-C6alkyl)arninocarbonyl, C1- Colkylsulfonyl,
C1-C6alkylsulfonylarnino, 4- to 7-membered heterocycloalkyl that is
optionally substituted with one or two methyl groups, and 5- or 6-
membered heteroaryl; or (ii) taken together to form a 5- to 7-membered
heterocycloalkyl that is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino,
aminocarbonyl, aminosulfonyl, COON, oxo, CI-C6alkyl, C2-C6alkenyl,
C2-calkynyl, C1-C6haloalkyl, CI-C6hydroxyalkyl, CI-C6alkoxy,
C1-C6haloalkoxy, C2-C6alkyl ether, (C3-C7cycloalkyl)C0-C4aLkyl, mono-
or di-(CI-C6alkyl)aminoCo-C4alkyl, mono- or di(CI-C6alkyl)aminocarbonyl,
C1-C6alkylsulfonyl, CI-calkylsulfonylamino, 4- to 7- membered
heterocycloalkyl that is optionally substituted with one or two methyl
groups, and 5- or 6-membered heteroaryl. 2.A compound or salt or
hydrate thereof according to claim 1, wherein:  3.A compound or salt or
hydrate thereof according to any one of claims 1-2, wherein each R3 is
independently hydrogen or CrC4alkyl. 4.A compound or salt or hydrate
thereof according to any one of claims 1-3, wherein RA  is hydroxy,
halogen, CI-C6hydroxyalkyl, C1-C6aminoalkyl, CI-C6cyanoalkyl,
C2-C8allcyl ether, Cr CgalIcyl thioether, (C3-CocycloalkylK0-C4alkyi,
phenyl, phenylCI-C4alkyl, (4- to 10-membered heterocycle)CD-C4alkyl,
phenyl-E-Co-Cialkyl, (5- or 6-membered heterocycle)-E-Co-Clalkyl.
CICoalkylsulfonylC0-Cialkyl, (C,-C8alkylsulfonylamino)C0-C4alkyl,
(C:Csalkanoyloxy)Co-C4alky!, (Cr Csa1kylsulfonyloxy)C0-C4alkyl, (mono-
or di-CrC8alkylamino)Co-C4alkyl, and (mono- or di-Cr
Colkylaminocarbonyl)C0-C4alkyl, wherein E is 0, S, SO2 or NH; each of
which is substituted with from 0 to 6 substituents independently chosen
from: 



(i) oxo, amino, cyano, hydroxy, imino, hydroxyimino, aminocarbonyl,
aminosulfonyl and COON; and (ii) CI-C6haloalkyl, CI-C6oxoalkyl,
Cl-C6alkoxy, C2-C6alkyl ether, CI-C6alkanoylamino, mono- or
di-(CI-C6alkyl)aminocretalkyl,CrC6alkylsulfonyl,CI-C6alkylsulfonyloxy,C,-
C6alkylsulfonylamino, mono- or di-(CI-C6alkynaminocarbonyl, mono- or
di-CIC6alkylaminosulfonyl, C/-C6alkylsilyloxy, (C2-Cpcycloalkyl)Co-Calkyl,
phenylCs-Calkyl and (4- to 7-membered heterocycle)C0-04alkyl; each of
which is substituted with from 0 to 4 substituents independently chosen
from halogen, hydroxy, amino, oxo, aminocarbonyl, aminosulfonyl, COOH,
C/-C6alkyl, Ci-C6haloalkyl, CrC6hydroxyalkyl, Cl-C6alkoxy that is
optionally substituted with CrC6alkanoyloxy, C2-C6alkyl ether,
CrC6alkanoyloxy, Cr C6alkoxycarbonyl, mono- or di-(CI-C6a1kyl)amino
and 5- or 6-membered heterocycle. 5.A compound or salt or hydrate
thereof according to claim 4, wherein RA is Cr C6hydroxyalkyl,
CrC6cyanoalkyl, C2-C6alkyl ether, C2-C6alkyl thioether, mono- or di-(Cr
Colkyl)aminoC0-C4alkyl, mono- or
di-(CI-Colkyl)aminocarbonyIC0-C4alkyl, CI-C6alkylsulfonylC0- C4alkyl, (4-
to 7-membered heterocycloalkyl)C1-C4alkyl, (5-membered
heteroaryl)C0-C4alkyl, or phenyl; each of which is substituted with from 0
to 4 substituents independently chosen from amino, hydroxy, halogen,
cyano, oxo, aminocarbonyl, COOH, aminosulfonyl, CrCealkyl.
Ci-C6hydroxyalkyl, C 1-C6alkoxy,C2-C6alkylether,mono-or d
i-(C1-C6alkyl)am i no,mono-ordi4C,- C6alkyl)aminocarbonyl,
CI-C6alkyisulfonyl, Crcalkylsulfonylamino, 4- to 7-membered
heterocycloalkyl that is optionally substituted with one or two methyl
groups, and 5- or 6-membered heteroaryl. 6.A compound or salt or
hydrate thereof according to claim 4, wherein RA is a group of the
formula:  wherein: L is absent or CI-C6alkylene that is optionally
substituted with oxo; represents a 4- to 7-membered heterocycloalkyl ;
and R7 represents from 0 to 4 substituents independently chosen from: (i)
hydroxy, halogen, amino. oxo, aminocarbonyl, aminosulfonyl and COOH: 



(ii) CI-C6alkyl, C1-C6alkoxy, C1-C6haloalkyl, mono- or
di-(CI-C6alkyl)aminoC0-C4alkyl, CIC6alkylsulfonylCo-C4alkyl,
CI-C6alkylsulfonylaminoC0-C4alkyl, and 4- to 7-membered heterocycle;
each of which is substituted with from 0 to 4 substituents independently
chosen from halogen, hydroxy, amino, oxo, aminocarbonyl, aminosulfonyl,
COOH, CI-C6alkyl. CIC6alkoxy, mono- or di-(C1-C6alkyl)amino, and
C1-C6alkylsulfonylamino; (iii) two R7 taken together with the atoms
through which they are connected form a bridge of the Formula
-(CH2)6-P-(CH2)7-, wherein q and r are independently 0 or 1 and P is
CH2, 0, NH or S; or (iv) two R7 taken together with the atom to which they
are attached form a Spiro 4- to 7- membered heterocycloalkyl ring that is
substituted with from 0 to 2 substituents independently chosen from oxo
and CI-Cialkyl. 7.A compound or salt or hydrate thereof according to claim
6. wherein RA is a group of the formula: -L -N \txG-R8 wherein:  L is
C1-C2alkyiene that is optionally substituted with oxo; G is CH or N; s and t
are independently 0, 1, 2, 3 or 4, such that the sum of s and t ranges from
2 to 5; and Rg IS: (i) hydrogen, aminocarbonyl, aminosulfonyl or COOH;
or (ii) CI-Coalkyl, mono- or di-(Ci-CoalltypaminoCo-Cialkyl,
Ci-CoalkylsulfonylCo-C4alkyl, Cr CoalkylsulfonylaminoCo-Ctalkyl, or 4- to
7-membered heterocycle; each of which is substituted with from 0 to 4
substituents independently chosen from halogen, hydroxy. amino, oxo,
aminocarbonyl, aminosulfonyl, C001-1, CrCoalkyl, C1-Coalkoxy, mono- or
di-(CiCoalkyl)amino, and C1-C6alkylsulfonylamino.  8.A compound or salt
or hydrate thereof according to claim 6. wherein RA is:
-L--NN-R9-L-NN-R9 \/  



-L-N0-L-N,R.10 \/  // \ L-N 0\  N-R9 \ /  -L---NN-R9-L-N J ,N-R9 or wherein:
R9 is: (i) C1-Coalkyl that is optionally substituted with COOK; or (ii) a 5- or
6-membered heteroaryl that is unsubstituted or substituted with 1 or 2 oxo;
and Rio represents zero, one or two substituents chosen from: (i) amino,
COOH or aminocarbonyl; (ii)Ci-Coalkyl that is optionally substituted with
COOH or C1-CoalkoxY; (iii) Ci-Coalkoxy, C1-Cohaloalkyl, mono- or
di-(Ci-C6alkyl)aminoCo-C2alkyl, Ci-Coalkylsulfonyl and
CI-Coalkylsulfonylamino; each of which is substituted with from 0 to 3
substituents independently chosen from hydroxy. oxo and COOH; and (iv)
Ci-Cohaloalkylsulfonylamino. 9.A compound or salt or hydrate thereof
according to claim 4. wherein RA is C1-Coalkyl, 



C2-C6alkyl ether, or mono- or di-(C1-C6alkyl)aminoC0-C4a1kyl, each of
which is substituted with from 1 to 4 substituents independently chosen
from halogen, hydroxy, amino, oxo, aminocarbonyl. aminosulfonyl, COOH.
C3-Coalkoxy, mono- or di-(C1-Coalkyl)amino. Ci-Coalkanoylamino, Cr
Coalkylsulfonyl, Ci-Coalkylsulfonyloxy, C1-Coalkylsulfonylamino, and 4- to
7-membered heterocycle.      10. A compound or salt or hydrate thereof
according to claim 9, wherein RA is: (i) C1-C6alkyl that is substituted with
COOH; or  mono-(CI-C6alkyl)aminoC0-Calkyl that is substituted with from
0 to 2 substituents independently chosen from hydroxy. oxo, COOH and
CI-C4alkylsurfonylamino.          11. A compound or salt or hydrate thereof
according to any one of claims 1-3, wherein: A is absent; and M is phenyl
or a 5- or 6-membered heteroaryl, each of which is substituted with from 0
to 4 substituents independently chosen from oxo, amino, halogen,
hydroxy. cyano, aminocarbonyl, aminosulfonyl, COOH, CI-C6alkyl
optionally substituted with COOH or CI-C6alkoxy, C1-
Cohydroxyalkyl,CI-C6haloalkyl,imino, hydroxyimino, C1-C6alkoxy that is
optionally substituted with C 1-C6a Ikanoyl oxy, C,-C6haloalkoxy, C
,-C6alkoxy, C2-C6alkyl ether, CIC6alkanoyloxy, CI-C6alkoxycarbonyl,
CI-C6alkanoylamino, mono- or di-(CI-C6alkyDamino, C6alkylsulfonyl.
C1-C6alkylsulfonylamino, mono- or di-(CI-C6a1kyl)aminosu1fonyl, mono-
or di(C/-C6alkylamino)carbonyl, phenyl, cycloalkyl. and 4- to 7-membered
heterocycle.      12. A compound or salt or hydrate thereof according to
claim 11, wherein M is: (i) phenyl, pyridyl or pyrimidinyl, each of which is
substituted with from 0 to 4 substituents independently chosen from oxo,
amino, halogen, hydroxy, cyano, aminocarbonyl, aminosulfonyl, COOR.
CI-C6alkyl, CrC6hydroxyalkyl, C2-C6alkoxy, Crcalkyl ether,
CIC6alkanoylamino,MOM-OTdiKCJ-Coalkyl)amino,C 1-C6alkylsulfonyl,CI-
C6alkylsulfonylamino, mono- or di-(C,-C6alkyl)aminosulfonyl. mono- or
di-(CIC6alkylamino)carbonyl. and 4- to 7-membered heterocycle; or (ii) a
heteroaryl chosen from: 0000 -,------N,N-N,N----NNc NN---(----/__---EKN..4
?,N1' N[i,NLI_ ,NL._IL,..z, ,N1NI),0LI,,0 ---N - ---N' . - N.NN . ---N -N-N
N,'NO 
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s",:j,,,,).1,1 and N'.,,,,,..-  each of which is substituted with from 0 to 2
substituents independently chosen from amino, halogen, hydroxy. cyano,
aminocarbonyl, aminosulfonyl, COOH, C1-C6alkyl, CIC6hydroxyalkyl,
C1-C6alkoxy, C2-C6alkyl ether, CI-C6alkanoylamino, mono- or di-(C3-
C6alkyl)amino. CI-C6alkylsulfonyl, CI-C6alkylsulfonylamino, mono- or
di-(C1- Coalicyl)aminosulfonyl.          13. A compound or salt or hydrate
thereof according to any one of claims 1-12, wherein X is methylene or
ethylene, each of which is substituted with from 0 to 4 substituents
independently chosen from C1-C4alkyl, (C3-C8cycloalkyl)C0-C2ailtyl,
phenyl and substituents that are taken together to form a 3- to
7-membered cycloalkyl or heterocycloalkyl ring.         14. A compound or
salt or hydrate thereof according to any one of claims 1-13. wherein Y is
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, piperidinyl,
piperazinyl. morpholinyl, 6,6-dimethyl-bicyclo[3.1.1]heptane-2-yl, or
adamantyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyan, amino, C1-C6alkyl,
C2-C6alkenyl, C2- Coalkynyl, Ci-C6haloalkyl, C1-C6hydroxyalkyl,
CI-C6alkoxy, and mono- or di-(CrCoalkyl)amino.         15. A compound or
salt or hydrate thereof according to any one of claims 1-12, wherein -
W-X-Y is:  



H RS R5Ri0 R5 R5 Ri 0 R5 R5H R5 R R5 R5 9 R5 R5 Ri nH 0 R5 R5R5
R5 LN    R1 represents from 0 to 2 substituents independently chosen
from halogen, hydroxy, cyano, amino, nitro, aminocarbonyl, aminosulfonyl,
Cr-Coalkyl, C-C6alkeny1, C2-C6alkynyl, C1-C6haloalkyl,
CrC6hydroxyalkyl, CI-C6alkoxy, C,-C6haloalkoxy,
(Cs-C7cycloalkyl)C0-Calk-yl, and mono- or di(C1-C6alkyl)amino; or two
substituents represented by R1 are taken together to form:  (a) a
CI-C3a1kylene bridge that is optionally substituted with one or two
C,-C4alkyl moieties; or (b) with the atom to which they are attached or
with the atoms through which they are connected, a fused or spiro 3- to
7-membered carbocyclic or heterocyclic ring: and each R5 is
independently hydrogen. CrCialkyl, (C3-C7cycloalkyl)C0-Calkyl or
pheny1C0-04alky1; or two R5 taken together with the atom to which they
are attached form a C3-C8cycloalkyl or a 4- to 7-membered
heterocycloalkyl. 16.A compound or salt or hydrate thereof according to
claim 15, wherein the compound 



has the formula:    17.A compound or salt or hydrate thereof according to
claim 16, wherein the compound has the formula:    HN0 ,NVIN R 18.A
compound or salt or hydrate thereof according to any one of claims 1-13,
wherein Y is phenyl or a 5- or 6-membered heteroaryl; each of which is
optionally fused to a 5- to 7- membered carbocyclic or heterocyclic ring;
each of which Y is substituted with from 0 to 4 substituents independently
chosen from halogen, hydroxy, cyano, amino, C1-C6alkyl. C2-C6alkenyl,
C2-C6alkynyl, C1-C6haloalkyl. CI-C6hydroxyalkyl. C1-C6alkoxy, and
mono- or di-(C1-C6alkyDamino.  19.A compound or salt or hydrate thereof
according to any one of claims 1-13, wherein - W-X-Y is: or 



wherein: (73-) K2 is a 5- to 7-membered carbocyclic or heterocyclic ring;
rm :Cat)  is a 5- or 6-membered heteroaryl; R1 represents from 0 to 2
substituents independently chosen from halogen, hydroxy, cyano amino,
nitro, aminocarbonyl, aminosulfonyl, C1-C6alkyl" C-C6alkenyl,
C2-C6alkynyl, C1-C6haloalkyl, CIC6hydroxyalkyl, C1-C6alkoxy,
CI-C6haioalkoxy, (C2-C2cycloalky0C0-C4alkyl, and mono- or
di(C/-C6alkyl)amino: or two substituents represented by R1 taken together
with the atoms through which they are connected form a fused 3- to
7-membered carbocyclic or heterocyclic ring; Ria represents from 0 to 2
substituents independently chosen from halogen, hydroxy, cyano, amino,
nitro, aminocarbonyl, aminosulfonyl, C1-C6alkyl, C2-C6alkenyl,
C-C6alkynyl, CI-C6haloalkyl, CIC6hydroxyaikyl, C-C6alkoxy,
C1-C6haloalkoxy, (C2-C7cycloalky0C0-C4alkyl, and mono- or
di(C1-C6alkyDamino; Each R5 is independently hydrogen, C-C6alkyl,
C3-C7cycloalkyl or phenyl; or two R5 taken together with the atom to
which they are attached form a C3-Cscycloalicyl; Q is CH2, CO, 0, NH, S,
SO or SO2; and m is 0 or 1.  20.A compound or salt or hydrate thereof
according to claim 19, wherein the compound has the formula:  R1- -    R5
I R5 



R5R5 R4 r'j0 rn-R A                A compound or salt or hydrate thereof
according to claim I. wherein the compound satisfies the formula: wherein:
o is an integer ranging from 0 to 4; p is 0 or 1; each R5 is independently
hydrogen, CI-C6alkyl, (C3-C7cycloalkyl)C0-C2alkyl or pheny1C0-C2alkyl;
or two R5 taken together with the atom to which they are attached form a
03-C8cycloalkyl or a 4- to 7- membered heterocycloalkyl; Y is cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, piperidinyl, piperazinyl,
morpholinyl, 6.6-dimethyl-bicyclo[3.1.11heptane-2-yl, adamantyl, phenyl
or a 5- or 6-membered heteroaryl; each of which is substituted with from 0
to 4 substituents independently chosen from halogen, hydroxy, cyan,
amino, CI-C6alkyl, C2-C6alkenyl, C2-C6alkynyli CrC6haloalkyi, Cr
C6hydroxyalkyli CI-C6alkoxy, and mono- or di-(CI-C6alkyl)amino; and
1211 and R12 are: (i) independently chosen from: (a) hydrogen, and (b)
C1-C6alkyl, C2-C6alkenyl, C2-C6alkynyl, Cl-C6haloalkyl, C2-C6alkyl
ether, (Cr C7cycloalkyl)C0-C4alkyl. and pheny1C0-C2alkyl, each of which
is substituted with from 0 to 4 substituents independently chosen from
hydroxy. halogen, cyano, amino, aminocarbonyl, aminosulfonyl, COOH,
oxo, C1-C6alkyl, CI-C6haloalkyli Ci C6hydroxyalkyl, C1-05alkoxy,
C2-00alkyl ether, mono- or di-(C1-C6alkyl)aminoC0-
Ctalkyl,mono-ordi-(Ci-C6alkyl)aminocarbonyl,C /-C6alkylsulfonyl,CI- 



C6alkylsulfonylamino, 4- to 7-membered heterocycloalkyl that is optionally
substituted with one or two methyl groups, and 5- or 6-membered
heteroaryl; or (ii) R11 and R12 are taken together to form a 5- to
7-membered heterocycloalkyl that is substituted with from 0 to 4
substituents independently chosen from halogen, hydroxy, cyano, amino,
aminocarbonyl, aminosulfonyl, COOH, oxo, C,-C6alkyl, C2-C6alkeny1,
C2-C6alkynyl, Cr Chaloalkyl, CI-C6hydroxyalkyl, C[-C6alkoxy,
CI-Chaloalkoxy, C2-C6alkyl ether, (Cr C7cycloalkyl)C0-Calkyl, mono- or
di-(C-Coalky1)aminoC0-C4alkyl, mono- or di-(C,- C6alkyl)aminocarbonyl,
CI-C6alkylsulfonyl, CI-C6alkylsulfonylamino, 4- to 7-membered
heterocycloalkyl that is optionally substituted with one or two methyl
groups, and 5- or 6- membered heteroaryl. 22. A compound or salt or
hydrate thereof according to claim I, wherein the compound is a
compound recited in Table I or Table 11.          23. A compound or salt or
hydrate thereof according to any one of claims 1-22, wherein the
compound exhibits no detectable agonist activity an in vitro assay of P2X7
receptor agonism.         24. A compound or salt or hydrate thereof
according to any one of claims 1-22, wherein the compound has an 1050
value of 20 micromolar or less in an assay for P2X7 receptor antagonism.
25. A pharmaceutical composition, comprising at least one compound or
salt or hydrate thereof according to any one of claims 1-24 in combination
with a physiologically acceptable carrier or excipient.          26. A
pharmaceutical composition according to claim 25 wherein the
composition is  formulated as an injectible fluid, an aerosol, a cream, an
oral liquid, a tablet, a gel, a pill, a capsule, a syrup, or a transdermal
patch.         27. A method for modulating the activity of a P2X7 receptor in
vitro, the method comprising contacting P2X7 receptor with at least one
compound or salt or hydrate thereof according to any one of claims 1-24,
under conditions and in an amount sufficient to detectably alter P2X7
receptor activity.         28. Use of a compound or salt or hydrate thereof
according to any one of claims 1-24, in the preparation of a medicament
for altering the activity of the P2X7 receptor in a patient.         29. The use
according to claim 28, wherein the patient is a human.  30.A compound or
salt or hydrate thereof according to claim 1 or 22, wherein the compound
is radiolabeled. 



31.A method for determining the presence or absence of P2X7 receptor in
a sample, comprising the steps of: (a) contacting a sample with a
compound or salt or hydrate thereof according to any one of claims 1-24,
under conditions that permit modulation by the compound of P2X7
receptor activity; and (b) detecting a signal indicative of a level of the
compound or salt or hydrate thereof modulating  P2X7 receptor activity,
and therefrom determining the presence or absence of P2X7 receptor in
the sample. 32.A packaged pharmaceutical preparation, comprising: (a) a
pharmaceutical composition according to claim 25 in a container: and (b)
instructions for using the composition to treat pain. 33.A packaged
pharmaceutical preparation, comprising: (a) a pharmaceutical composition
according to claim 25 in a container; and (b) instructions for using the
composition to treat inflammation, a neurological or neurodegenerative
disorder, a cardiovascular disorder or an immune system disorder. 34.The
use according to claim 28, wherein the compound is a P2X7 antagonist.
35.The use according to claim 34, wherein the PDC, antagonist exhibits
an 1050 that s 20 micromolar or less in an in vitro assay for P2X7 receptor
antagonist activity. 36.The use according to claim 35, wherein the P2X7
antagonist exhibits an IC50 that is I micromolar or less in an in vitro assay
for P2X7 receptor antagonist activity. 37.The use according to any one of
claims 34-36, wherein the P2X7 antagonist exhibits no 



detectable agonist activity in an in vitro assay for P2X7 receptor agonist
activity.  38. The use of a compound or salt or hydrate thereof according
to any one of claims 1-24 for the manufacture of a medicament for the
treatment of a condition responsive to P2X7 receptor modulation. 39. Use
according to claim 38, wherein the condition is pain, inflammation, a
neurological or neurodegenerative disorder, a centrally-mediated
neuropsychiatric disorder, a cardiovascular disorder or an immune system
disorder.  40. Use according to claim 39, wherein the pain is neuropathic
pain         4L Use according to claim 39, wherein the pain is
arthritis-associated pain, a neuropathic pain syndrome, visceral pain,
dental pain, headache, stump pain, meralgia paresthetica, burning-mouth
syndrome, pain associated with nerve and root damage, causalgia,
neuritis, neuronitis, neuralgia, surgery-related pain, musculoskeletal pain,
central nervous system pain, spinal pain. Charcot's pains, ear pain,
muscle pain, eye pain, orofacial pain, carpel tunnel syndrome, acute and
chronic back pain, gout, scar pain, hemorrhoidal pain, dyspeptic pains,
angina, nerve root pain, complex regional pain syndrome,
cancer-associated pain, pain associated with venom exposure,
trauma-associated pain, pain associated with autoimmune diseases or
immunodeficiency disorders, or pain that results from hot flashes, burns,
sunburn, or exposure to heat, cold or external chemical stimuli.      42. Use
according to claim 38, wherein the condition is osteoarthritis, rheumatoid
arthritis, lupus erythematosus, multiple sclerosis, arthrosclerosis,
glaucoma, irritable bowel syndrome, inflammatory bowel disease,
Alzheimer's disease, traumatic brain injury, asthma, chronic obstructive
pulmonary disease, or interstitial fibrosis.      43. Use according to claim
39. wherein the centrally-mediated neuropsychiatric disorder is
depression, depression mania, bipolar disease, anxiety, schizophrenia. an
eating disorder, a sleep disorder or a cognition disorder.      44. Use
according to claim 39, wherein the neurological disorder is epilepsy. 




