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AMINOPYRAZINE COMPOUNDS WITH A5 ANTAGONIST PROPERTIES

BACKGROUND OF THE INVENTION

[001] Adenosine is known to be an endogenous modulator of a number of physiological

functions. At the cardiovascular system level, adenosine is a strong vasodilator and a cardiac
depressor. On the central nervous system, adenosine induces sedative, anxiolytic and
antiepileptic effects. On the respiratory system, adenosine induces bronchoconstriction. At the
kidney level, it exerts a biphasic action, inducing vasoconstriction at low concentrations and
vasodilation at high doses. Adenosine acts as a lipolysis inhibitor on fat cells and as an anti-

aggregant on platelets.

[002] Adenosine action is mediated by the interaction with different membrane specific
receptors which belong to the family of receptors coupled with G proteins. Biochemical and
pharmacological studies, together with advances in molecular biology, have allowed the
identification of at least four subtypes of adenosine receptors: A, Aza, Ay and As. Aj and A;
are high-affinity, inhibiting the activity of the enzyme adenylate cyclase, and Ajya and Ay, are

low-aftinity, stimulating the activity of the same enzyme.

[003] Analogs of adenosine able to interact as antagonists with the A}, Aja, Az, and As
receptors have also been identified. Selective antagonists for the Ajy receptor are of
pharmacological interest because of their reduced level of side effects. In the central nervous
system, A,a antagonists can have antidepressant properties and stimulate cognitive functions.
Moreover, data has shown that A4 receptors are present in high density in the basal ganglia,
known to be important in the control of movement. Hence, A,4 antagonists can improve motor
impairment due to neurodegenerative diseases, for example, Parkinson’s disease, senile dementia

as in Alzheimer’s disease, and psychoses of organic origin.

[004] Some xanthine-related compounds have been found to be A receptor selective
antagonists, and xanthine and non-xanthine compounds have been found to have high Aja
affinity with varying degrees of A,4 vs. A; selectivity. Triazolo-pyrimidine adenosine A,
receptor antagonists with different substitution at the 7-position have been disclosed previously,
for example in PCT International Application Publication Nos. WO 95/01356; US 5,565,460;
WO 97/05138; and WO 98/52568.

[005] Parkinson’s disease is characterized by progressive degeneration of the nigrostriatal
dopaminergic pathway. The subsequent reduction in striatal dopamine levels is responsible for
motor symptoms associated with Parkinson’s disease, e.g., the loss of fine motor control or

1

SUBSTITUTE SHEET (RULE 26)



CA 02967944 2017-05-15
WO 2016/081290 PCT/US2015/060509
motor impairment manifested in those suffering from the disease. Current methodologies for
alleviating motor symptoms associated with Parkinson’s disease seek to replace dopamine either
within the presynaptic terminal, for example, by administration of L-Dopa, directly through
stimulation of the postsynaptic D, receptors, or by inhibiting metabolism, for example, by
administration of monoamine oxidase type B (MAO-B) or catechol-O-methyltransferase
(COMT). Long term use of such therapies is often associated with adverse events. For example,
long term therapy with L-Dopa (currently the standard of care) is often associated with adverse
events (e.g. motor complications), for example, “wearing-off”, “random on-off” oscillations, or

dyskinesia. These motor complications arising from therapy administered to manage

Parkinson’s disease often become progressively more severe with continued treatment.

[006] As mentioned above, Aj4 receptors are present in high density in the basal ganglia and
are known to be important in the control of fine motor movement. Highly selective Asa
antagonists have demonstrated their efficacy in reducing motor symptoms associated with
neurodegenerative diseases. Accordingly, compounds which are A, receptor antagonists are
believed to be useful in alleviating motor symptoms associated with Parkinson’s disease. For
example, U.S. Patent No. 6,630,475 to Neustadt ef al. (the 475 patent) describes the preparation
of the compound of Formula PI:

HoN

OMe NASN-N 0
AU
Setesaeg

[007] In the "475 patent example Schemes 1 to 5, along with preparative Schemes 1 to 4, show

Formula P1

general methods of preparing compounds of Formula PI. The *475 patent describes also that the
compound of Formula T can be prepared as a pharmaceutically acceptable salt which may be

useful for treating Parkinson's disease.

[008] The use of A;4 receptor antagonists in the potential treatment of central nervous system
diseases, in particular Parkinson’s disease, and to pharmaceutical compositions comprising said
compounds has elevated the need for potent, moderately lipophilic, brain penetrant inhibitors of
the Ay, receptor. Such compounds would provide an expansion of the arsenal of compounds
which are believed to have value in the treatment of central nervous system disorders, in
particular treating or managing the progression of such diseases, for example, but not limited to,

Parkinson's disease.
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SUMMARY OF THE INVENTION

[009] In one aspect, the invention provides one or more compounds, or a pharmaceutically
acceptable salt thereof, believed to have utility as an A,s-receptor antagonist that have the

structure of Formula A:

A compound of Formula A:

o NH,
R1
\N } XN
[
R2
Z Het
R3
Formula A, or a salt thereof,
wherein:
“Het” is a moiety of the formula:
N \
- J § ]

Raz .

1

vy,
N\/ " /\7 N/KO Oﬁ
Ra" R, Ra>=<?"2, or Raz/QN e

wherein “R*” and “R*” are, independently for each occurrence: (a) -H; or (b) lower alkyl which
is optionally substituted with one or more moieties which are: (i) halogen, preferably —F; or (i1)

lower alkoxy
(A) one of R! or R? is lower alkyl or —H and the other is:

(a) alinear, branched, mono-cyclic, or bi-cyclic-alkyl moiety of up to 10 carbon atoms,

which is optionally substituted with one or more substituents which are independently:
(1) halogen, preferably —F;
(i) -NR'®R’8 wherein R'¢ and R’ are, independently: (aii) —H; or (bii) lower alkyl;
(i) -CN;

3
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(iv) —OH;
(v) mono- or poly-cyclic heteroaryl comprising at least two carbon atoms and up to 3

heteroatoms which are, independently, N, O, or S and which is optionally

substituted with:

(a1) lower alkyl, which moiety is optionally substituted with one or more moieties

which are independently;
(ai1) halogen, which in some embodiments is preferably -F;
(bii) lower alkoxy;
(cii) -OH
(bi) -NR'8R*¢, wherein R'® and R are, independently: (aii) —H; or (bii) lower
alkyl;
(ci) lower-alkoxy, which is optionally substituted in its alkyl portion with a
halogen, and when unsubstituted, in some embodiments said lower alkoxy
moiety is preferably methoxy; and when halogen-sustituted, in some

embodiments said halogen substituent is preferably -F;

(di) halogen, which is some embodiments is preferably -F, or -Cl;

(ei) —OH;

(fi) heteroaryl,

(gi) heterocycloalkyl which is optionally substituted with one or more halogen
atoms, and when halogen-substituted, preferably the halogen is —F;

and wherein, if said heteroaryl comprises a single nitrogen heteroatom in the ring,

optionally said ring nitrogen is present in the N-oxide oxidized form;

(vi) heteroarylone which is optionally substituted with one or more moieties which are,
independently, a lower alkyl, which lower alkyl substituent is optionally fluorine
substituted;

(vii) heteroarylaryl fused moiety, which is optionally substituted with one or more lower
alkyl moieties, which lower alkyl moieties are optionally substituted with fluorine;

(viii) aryl, which is optionally substituted with one or more moieties which are
independently:

(ai) lower alkyl which is optionally substituted with a halogen, and in some

embodiments where present, said optional halogen substituent is preferably —F;

4
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(bi) halogen, and in some embodiments where present, said halogen substituent is
preferably —Cl or —F;
(ci) —~OH;
(di) lower alkoxy which is optionally halogen substituted, and in some
embodiments said lower alkoxy substituent is preferably H;C-O- or F3C-O- ; or
(i) —-N(R*),, wherein “R*®” is independently —H or lower alkyl;

(ix) arylheteroaryl fused moiety, which is optionally substituted with one or more

moieties which are lower alkyl;
(x) cycloalkylheteroaryl fused moiety;

(xi) linear, branched, or cyclic alkyl of up to 6 carbon atoms which is optionally
substituted with one or more moieties which are independently: (ai) -CN; (bi) lower
alkoxy; or (ci) halogen;

(xii) amoiety of the formula “~C(0)-R*"*”", wherein “R*'*” is a moiety which is: (ai)
lower alkyl; (bi) lower alkoxy; (ci) heteroaryl; or (di) aryl, and wherein said “R*'*”
moiety is optionally substituted with one or more halogen moieties, and when one
or more halogen moieties are present on said “R*'*” moiety, in some embodiments
said halogen is preferably -F ;

(xiii) a moiety of the formula “~0-R**” | wherein “R*">” is lower alkyl or aryl;

(xiv) -OH;

(xv) heteroaryl-heterocycloalkyl fused moiety;

(b) heteroarylcycloalkyl fused moiety which is optionally substituted with:

(i) —OH; or (ii) halogen, and in some embodiments where present, said optional
halogen substituent is preferably —F or -Cl;

(c) heterocycloalkyl, which is optionally substituted with one or more moieties which are
independently: (1) —F; or (i) heteroaryl;

(d) acompound of the Formula:

Rd1

N
/

,wherein “R%"" is —H or lower alkyl, and wherein one of

“X4” or “X%” is -CH,- and the other is —-C(=0)-;

5
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(e) arylheterocycloalkyl fused moiety;
(f) heterocycloalkylaryl fused moiety which is optionally substituted with —OH or halogen;

(g) heteroarylheterocycloalkyl fused moiety which is optionally substituted with -OH or

halogen;
(h) arylcycloalkyl fused moiety, which is optionally substituted with one or more moieties
which are, independently:
(i) -OH;
(i) -CN;
(iii) halogen, and in some embodiments when a halogen substituent is present,

preferably said halogen substituent is —Cl or -F; or
(iv) lower alkoxy;

. . . 1 ey 2 . . . .
and in some embodiments, when said “R"”” or “R™” muoiety is a substituted linear, branched,

monocyclic or bicyclic moiety, said alkyl moiety is preferably methylene or ethylene;

(B) R'and R? taken together are a moiety of the formula —[(CR®*'R®?),),]- , wherein, “n” is an

Bl»» B2

integer of 3 to 6, and “ and “ are independently for each occurrence: (a) lower alkyl; (b)
hydrogen; (c) aryl; or (d) halogen, thereby forming with the nitrogen to which they are bonded a

heterocycloalkyl moiety; or

(C) R'and R? taken together form an arylheterocycloalkyl fused moiety, which in some
embodiments is preferably 6-N-bonded 6,7-dihydro-5H-pyrrolo[3,4-d]pyrimidine; and

“R*” is: (a) -CN; (b) halogen, preferably -Cl; (c) lower alkyl which is optionally substituted with
one or more moieties which are: (1) -OH; or (i1) halogen, and when halogen-substituted the
halogen substituent is preferably -F, and when unsubstituted said lower alkyl is preferably —CHs.

[010] In some embodiments it is preferred for compounds of the invention have the structure of

Formula A-a:

O NH,
R1
[
2
R P (@] Rat
W,

Formula A-a,

Wherein R!, R%, R*, R?, and R are as defined above.

6
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[011] In some embodiments it is preferred for compounds of the invention have the structure of

Formula A-b:

o NH,
R1
Ré I\l / _ N
N \ Ra1
R3 X
R Formula A-b;

wherein: R', R% R’ R*, and R* are as defined above; and “X" is [<CH=] or [-N=].
[012] In some embodiments, a compound of the invention is Ethyl-3-amino-6-methyl-5-(2H-
1,2,3-triazol-2-yl)pyrazine-2-carboxylate.

[013] In some embodiments, compounds of the invention have the structure of Formula A-1:

o NH,
RA-1

A Het

R® Formula A-1

35

wherein “R*" is lower alkyl and “R> and “Het” have the definitions given above.

[014] In some embodiments, a compound of the invention is Ethyl-3-amino-6-methyl-5-(2H-
1,2,3-triazol-2-yl)pyrazine-2-carboxylate. In some embodiments, a compound of the invention is
methyl-3-amino-6-chloro-5-(1H-pyrazol-1-yl)pyrazine-2-carboxylate.

[015] In another aspect, the invention is a pharmaceutical formulation comprising at least one
compound of Formula GI or a pharmaceutically acceptable salt thereof. In another aspect the
invention is directed to the use of compounds, and pharmaceutical formulations thereof, in the

potential treatment of movement disorders in which A4 receptors are involved.

[016] In some aspects the present invention is the provision of a method of treating central
nervous system disorders by administering to a subject in need thereof a therapeutic amount of at

least one compound of Formula GI or a pharmaceutically acceptable salt thereof.

DETAILED DESCRIPTION OF THE INVENTION

7
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[017]

As mentioned above, the invention provides compounds having the structure of Formula

A, Formula A-1, or a salt thereof:

o NH, o) NH,
R1\N N RA{ . N
! !
R? 7 Het A Het
R? Formula A, R® Formula A-1
wherein “R"”, “R*"”, “R?”, “R™, and “Het” are defined herein above, which compounds are

believed to have activity as Axa-receptor antagonist.

[018]

In some embodiments, it is preferred for compounds of the invention to be:
3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(3-cyclopropylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yD)pyrazine-2-carboxamide;
3-amino-N-(6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(6-methylpyridin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(2,6-difluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(isoxazol-5-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,3-oxazol-2-ylmethyl )pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[(4-methyl-1H-imidazol-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-methyl-N-[(1-methyl-1H-imidazol-2-yl)methyl]-5-(1,3-oxazol -2-yl)pyrazine-
2-carboxamide;
3-amino-N-(1H-imidazol-2-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;

8
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3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,3-thiazol-5-ylmethyl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-{[3-(trifluoromethyl)pyridin-2-
yllmethyl } pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyrimidin-2-ylmethyl)pyrazine-2-
carboxamide;
3-amino-N-[(3-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-{[6-(dimethylamino)pyridin-2-ylJmethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(6-methoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol -2-yl)pyrazine-2-
carboxamide;
3-amino-N-(isoquinolin-8-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-(3,4-dihydroquinolin-1(2H)-ylcarbonyl)-5-methyl-6-(1,3-oxazol-2-yl)pyrazin-2-amine;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(2-pyridin-2-ylethyl )pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(1-methyl-1H-pyrazol-3-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyridin-4-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyridin-3-ylmethyl)pyrazine-2-carboxamide;
3-amino-N-(isoquinolin-3-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(2-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(3-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(4-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(quinolin-2-ylmethyl)pyrazine-2-carboxamide;
3-[(3,3-difluoropiperidin-1-yl)carbonyl]-5-methyl-6-(1,3-oxazol-2-yl )pyrazin-2-amine;
3-amino-N-[(4,6-dimethyl pyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-{[1-(2,2-difluoroethyl)-1H-benzimidazol-4-yl Jmethyl } -6-methyl-5-(1,3-

oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(1,4,5-trimethyl-1H-imidazol-2-
yl)methyl |pyrazine-2-carboxamide;
3-amino-6-methyl-N-{[5-methyl-1-(1-methylethyl)-1H-imidazol-4-ylJmethyl } -5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,3-oxazol-5-ylmethyl)pyrazine-2-
carboxamide;
3-amino-N-(isothiazol-5-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-[(3,6-dimethylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-{[4-(trifluoromethyl)pyridin-2-
yl]methyl }pyrazine-2-carboxamide;
3-amino-N-[(3-methoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-{[1-(2,2-difluoroethyl)-1H-imidazol-2-ylJmethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(4-chloropyridin-2-yl)methyl ]-6-methyl-5-(1,3 -oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-[(3-chloropyridin-4-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(3-chloro-5-fluoropyridin-2-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(4-methylpyridazin-3-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(5-chloropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[(1-methyl-2-ox0-1,2-dihydropyridin-3-yl )methyl |-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyridin-2-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(1-oxidopyridin-2-yl)methyl|pyrazine-2-

carboxamide;
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3-amino-N-[(6-fluoropyridin-3-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-{[6-chloro-4-(trifluoromethyl)pyridin-2-yl Jmethyl } -6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;
3-amino-N-{[5-methoxy-6-(trifluoromethyl)pyridin-2-yl|methyl } -6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(5-methylpyridazin-3-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(5-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-{[3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-2-ylJmethyl } -5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-{[5-(trifluoromethyl)pyridin-2-
yl]methyl } pyrazine-2-carboxamide;
3-amino-6-methyl-N-(2-methyl-2-pyridin-4-ylpropyl)-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(4-fluoropyridin-2-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(3,5-difluoropyridin-2-yl )methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-{[4,6-bis(difluoromethyl)pyridin-2-yl imethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(2-hydroxypyridin-3-yl )methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(2-chloropyridin-3-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1-pyrimidin-2-ylpiperidin-4-yl )pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[(3-methylpyridin-4-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;
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3-amino-N-(2-azetidin-1-yl-2-oxoethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyrimidin-5-ylmethyl)pyrazine-2-
carboxamide;
3-amino-N-[(2,6-dimethylpyridin-3-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(2,4-dimethyl-1,3-thiazol-5-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(3-chloropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(2-fluoro-5-methylpyridin-3-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(5-chloro-3-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-{[2,6-bis(difluoromethyl)pyridin-4-yl Jmethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyrimidin-4-ylmethyl)pyrazine-2-
carboxamide;
3-amino-N-[(1,4-dimethyl-1H-pyrazol-3-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(1-ethyl-1H-imidazol-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(6-methoxy-3-methylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(4,6-dimethylpyrimidin-2-yl)methyl]-6-methyl-5-(1,3 -oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1-pyridin-2-ylethyl )pyrazine-2-carboxamide;
3-amino-N-(4,4-difluorocyclohexyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-

carboxamide;
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3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydroisoquinolin-5-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-{[6-(1-methylethyl)pyridin-2-yl Jmethyl }-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1-pyridin-2-ylethyl )pyrazine-2-carboxamide;
3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-imidazol-2-yl Jmethyl }-5-(1,3-oxazol -2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(3-methyl-2,2'-bipyridin-6-yl )methyl]-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-methyl-N-{[3-methyl-6-(1-methylethyl)pyridin-2-ylJmethyl }-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-{[6-(2-ethoxyethyl)-3-methylpyridin-2-yl Jmethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-{[1-(2,2-difluoroethyl)-2-oxo0-1,2-dihydropyridin-3-yl Jmethyl } -6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-{[1-methyl-4-(trifluoromethyl)-1H-imidazol-2-yl Jmethyl } -5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(1-cyanocyclobutyl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1-pyridin-2-ylpropyl)pyrazine-2-carboxamide;
3-amino-N-(1H-indol-7-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-carboxamide;
3-amino-N-(imidazo-[1,2-a]pyridin-3-yl-methyl)-6-methyl-5-(1,3-oxazol-2-yl)-pyrazine-
2-carboxamide;
3-amino-6-methyl-N-[(2-methylimidazo[ 1,2-a]pyridin-3-yl)methyl]-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(1-oxidopyridin-3-yl )methyl |pyrazine-2-
carboxamide;
3-amino-N-{[1-(cyclopropylmethyl)-5-methyl-1H-imidazol-4-yl methyl } -6-methyl-5-

(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[ cis-4-(trifluoromethyl )cyclohexyl |pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(6-methylimidazo[ 1,2-a]pyridin-2-yl)methyl]-5-(1,3-oxazol -2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,4,5,6-tetrahydrocyclopenta[ c]pyrazol-3-
ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydroisoquinolin-5-yl )pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1-pyridin-2-ylpropyl)pyrazine-2-carboxamide;
3-amino-N,6-dimethyl-5-(1,3-oxazol-2-yl)-N-(1-pyridin-2-ylethyl)pyrazine-2-
carboxamide;

3-amino-N-[(5-fluoro-3-methylpyridin-2-yl)methyl ]-6-methyl -5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[4-(trifluoromethyl)pyrimidin-2-

yl]methyl } pyrazine-2-carboxamide;

3-amino-N-[(5-fluoropyrimidin-2-yl)methyl |-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-[(4-methoxypyrimidin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-y])pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(7-methylimidazo[ 1,2-a]pyridin-2-yl)methyl]-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[2-(4-fluorophenyl)-2-oxoethyl ]-6-methyl-5-(1,3-oxazol -2-yl)pyrazine-2-
carboxamide;

3-amino-N-[3-(3,3-difluoropyrrolidin-1-yl)propyl]-6-methyl-5-(1,3 -oxazol-2-yl )pyrazine-
2-carboxamide;

3-amino-N-{[1-(cyclopropylmethyl)-1H-imidazol-4-ylmethyl }-6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;
3-amino-N-(3,3-difluorocyclopentyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[1-(2,2,2-trifluoroethyl)piperidin-3-yl]pyrazine-

2-carboxamide;
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3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-piperidin-3-ylpyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[trans-4-(trifluoromethyl )cyclohexyl jpyrazine-
2-carboxamide;
3-amino-N-{[6-(1-hydroxy-1-methylethyl)pyridin-2-yl|methyl } -6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;
3-amino-N-[(1,4-dimethyl-1H-imidazol-2-yl)methyl ]-6-methyl-5-(1,3 -oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-{[6-(trifluoromethyl)pyridin-2-
yl]methyl } pyrazine-2-carboxamide;
3-amino-N-{[6-(methoxymethyl)pyridin-2-ylJmethyl }-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-(2-methoxyethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(2-methoxypyridin-3-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-(5,8-dihydro-1,7-naphthyridin-7(6H)-ylcarbonyl)-5-methyl-6-(1,3-oxazol-2-yl )pyrazin-
2-amine;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-{[5-(trifluoromethyl)pyrimidin-2-
yl]methyl } pyrazine-2-carboxamide;
3-amino-N-[(1-cyclobutyl-1H-imidazol-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-(cyclopropylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(5-fluoro-2-hydroxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1S,25)-2-hydroxy-2,3-dihydro-1H-inden- 1-yl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
5-methyl-6-(1,3-oxazol-2-yl)-3-[(2-phenylazetidin-1-yl )carbonyl]pyrazin-2-amine;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(thiophen-2-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[4-(1-methylethyl)benzyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-cyclopropylbenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-N-(2-fluoro-3-methylbenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-(2,4,6-trimethylbenzyl )pyrazine-2-
carboxamide;
3-amino-N-(4-fluoro-3-methylbenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1S)-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(4-ethylbenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[(1-methyl-1H-pyrrol-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1,5-dimethyl-1H-pyrrol-2-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-N-(3-methoxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2-methoxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(4R)-3,4-dihydro-2H-chromen-4-yl |-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-N-[(45)-3,4-dihydro-2H-chromen-4-yl |-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-
2-carboxamide;
3-amino-N-[(3R)-2,3-dihydro-1-benzofuran-3-yl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-N-(4-methoxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(1,3-benzothiazol-2-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(2-thiophen-2-yl-1,3-thiazol-4-
yl)methyl]pyrazine-2-carboxamide;
3-(5,7-dihydro-6H-pyrrolo[3,4-d]pyrimidin-6-ylcarbonyl)-5-methyl-6-(1,3-oxazol -2-

yl)pyrazin-2-amine;
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3-(5,7-dihydro-6H-pyrrolo[3,4-d]pyrimidin-6-ylcarbonyl)-5-methyl-6-(1,3-oxazol-2-
yl)pyrazin-2-amine;
3-amino-N-(2-hydroxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2-hydroxy-5-methylbenzyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-(4-hydroxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(1R,2S)-2-hydroxy-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(3S)-2,3-dihydro-1-benzofuran-3-yl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-N-(3-hydroxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(1R,2R)-2-hydroxy-2,3-dihydro-1H-inden-1-y1]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-(6,7-dihydro-5SH-pyrrolo[2,1-c][1,2,4]triazol-3-ylmethyl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(1,4,5,6,7,8-hexahydrocyclohepta[c]pyrazol-3-ylmethyl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(4-fluoro-3-methylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(3-ethyl-4-fluoropyridin-2-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-
2-carboxamide;
3-amino-N-(1H-benzimidazol-2-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl))pyrazine-2-
carboxamide;
3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-[(1-ethyl-1H-1,2,4-triazol-5-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(3-ethoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-

carboxamide;
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3-amino-N-[(3-cyclopropyl-5-fluoropyridin-2-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(4-cyclopropyl-1-methyl-1H-pyrazol-3-yl)methyl]-6-methyl-5-(1,3-oxazol -
2-yl)pyrazine-2-carboxamide;
3-amino-N-[(1R,28)-2-(methoxymethyl)cyclopentyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(3-fluoropyrazin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(2-ethoxy-6-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[(1-methyl-1,4,5,6-tetrahydrocyclopenta[ c]pyrazol-3-yl )methyl]-5-
(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(5-methyl pyrimidin-4-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-(isoquinolin-1-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(3-ethylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(3-cyclopropyl-4-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol -2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-{[1-(2,2,2-trifluoroethyl)-1H-benzimidazol-4-
yl]methyl }pyrazine-2-carboxamide;
3-amino-N-{[3-cyclopropyl-5-(trifluoromethyl )pyridin-2-yl Jmethyl } -6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-{[3-methyl-5-(trifluoromethyl)pyridin-2-yl |methyl } -5-(1,3-oxazol-

2-yl)pyrazine-2-carboxamide;

18

SUBSTITUTE SHEET (RULE 26)



CA 02967944 2017-05-15

WO 2016/081290 PCT/US2015/060509
3-amino-N-[(3-cyclopropyl-pyrazin-2-yl)methyl |-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-methyl-N-[(5-methyl pyrimidin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(2-fluoro-6-methoxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(3-ethylpyrazin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-1,2,4-triazol-5-ylJmethyl } -5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-benzimidazol-4-yl Jmethyl } -5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[2-(2-methyl-6,7-dihydro[ 1,3]oxazolo[5,4-c]pyridin-5(4H)-
yl)ethyl]-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2,2-difluorocyclopentyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(2,2-difluorocyclopentyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1-ethyl-1H-benzimidazol-4-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-{[4-(difluoromethyl)-1-methyl-1H-pyrazol-3-yl | methyl } -6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(3-methylpyrazin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-{[3-ethyl-5-(trifluoromethyl)pyridin-2-yl methyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(5-cyclopropylpyrimidin-2-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(3-methyl-3H-imidazo[4,5-c]pyridin-4-yl)methyl]-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;
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3-amino-N-[(5-ethylpyrimidin-2-yl)methyl ]-6-methyl-5-(1,3-oxazol -2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(18)-5-fluoro-2,3-dihydro-1H-inden-1-yl1]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(1S)-6-fluoro-2,3-dihydro-1H-inden- 1-yl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(1R,2R)-2-hydroxycyclopentyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1S,2R)-2-fluorocyclopentyl]-6-methyl-5-(1,3-o0xazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1R,2R)-2-(dimethylamino)cyclopentyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(1R,2R)}-2-hydroxycyclopentyl |-N,6-dimethyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-N-[(1R,2R)-2-fluorocyclopentyl ]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1S,2R,5R)-2-hydroxy-5-methylcyclopentyl |-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(1R 2R )-2-prop-2-yn-1-
ylcyclopentyl|pyrazine-2-carboxamide;
3-amino-N-[(1S,2R)-2-ethynylcyclopentyl ]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(2-fluorocyclopentyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(18,2S)-2-hydroxycyclopentyl ]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1R,2S)-2-hydroxycyclopentyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1R,2R,4S)-bicyclo[2.2.1]hept-2-yl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-methyl-N-[(1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)methyl]-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;
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3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl))pyrazin-2-
yl]methyl } pyrazine-2-carboxamide;
3-amino-N-[(2-ethyl-2H-indazol-7-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-{[1-(2,2-difluoroethyl)-1H-indol-4-yl methyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(1-methyl-1H-benzimidazol-4-yl)methyl]-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(1-methyl-1H-benzimidazol-7-yl)methyl]-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-(5-cyano-2,3-dihydro-1H-inden-1-yl)-6-methyl-5-(1,3-oxazol -2-yl)pyrazine-
2-carboxamide;
3-amino-N-(5-cyano-2,3-dihydro-1H-inden-1-yl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;
3-amino-N-[(1S)-5-chloro-2,3-dihydro-1H-inden-1-y1]-6-methyl-5-(1,3-oxazol -2-
yl)pyrazine-2-carboxamide;
3-amino-N-(5-hydroxy-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-{[3-(fluoromethyl)pyridin-2-yl Jmethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-{[3-(hydroxymethyl)pyridin-2-ylJmethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[1-(3-methylpyridin-2-yl)ethyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[1-(3-methylpyridin-2-yl)ethyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-{[1-(2,2-difluoroethyl)-1H-indazol-4-yl Imethyl } -6-methyl-5-(1,3-oxazol -2-
yl)pyrazine-2-carboxamide;
3-amino-N-{[1-(cyclopropylmethyl)- 1H-benzimidazol-4-yl Jmethyl } -6-methyl-5-(1,3-

oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydroquinolin-8-yl)pyrazine-2-
carboxamide;
3-amino-N-(5-methoxy-2,3-dihydro-1H-inden-1-y1)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-(5-methoxy-2,3-dihydro-1H-inden-1-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,2,3,4-tetrahydronaphthalen-2-yl )pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-(1,2,3,4-tetrahydronaphthalen-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(2,3-dihydro-1H-inden-2-yl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-{[6-(1-hydroxy-1-methylethyl)-3-methylpyridin-2-yl |methyl } -6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-{[6-(1-hydroxy-1-methylethyl)-3-methoxypyridin-2-yl|methyl } -6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(6-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(6-hydroxy-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(5-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(5-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[(1-ethyl-1H-indazol-4-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-[(2-ethyl-2H-indazol-4-yl )methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(4-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-

oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-N-(2-chloro-6,7-dihydro-5H-cyclopenta| b |pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydroquinolin-8-yl)pyrazine-2-
carboxamide;
3-amino-N-(4-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2-chloro-6,7-dihydro-5H-cyclopenta[b|pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-5-yl)-N-{[3-(trifluoromethyl)-pyridin-2-yl]-
methyl}pyrazine-2-carboxamide;
3-amino-6-chloro-5-(1,3-oxazol-5-yl)-N-(quinolin-8-ylmethyl )pyrazine-2-carboxamide;
3-amino-N-(2,6-difluorobenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;
3-amino-N-(2,4-difluorobenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
3-amino-N-(2-methoxybenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
3-amino-N-(2,6-dichlorobenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
3-amino-N-(2-chloro-6-methylbenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-5-yl)-N-{[3-(trifluoromethyl)pyridin-2-
yl]methyl } pyrazine-2-carboxamide;
3-amino-N-(2,4-dichloro-6-methylbenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-(1-methyl-1-pyridin-2-ylethyl)-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;
3-amino-N-[1-(3,4-difluorophenyl)-1-methylethyl]-6-methyl-5-(1,3-oxazol-5-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-(1-methyl-1-pyridin-4-ylethyl)-5-(1,3-oxazol-5-yl )pyrazine-2-
carboxamide;

3-amino-N-(2,2-difluoropropyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
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3-amino-6-methyl-N-[(6-methylpyridin-2-yl)methyl]-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;
3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-5-
yl)pyrazine-2-carboxamide;
3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-5-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(1H-1,2,3-triazol-1-yl1)-N-[2-(trifluoromethyl)benzyl |pyrazine-2-
carboxamide;
3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)-N-[2-(trifluoromethyl )benzyl |pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(1H-1,2 3-triazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(quinolin-8-ylmethyl)-5-(1H-1,2,3-triazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-(2,6-difluorobenzyl)-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
ethyl 3-amino-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxylate;
3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(2H-1,2,3-triazol-2-yl )pyrazine-
2-carboxamide;
3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1H-1,2 3-triazol-1-yl )pyrazine-
2-carboxamide;
3-amino-N-(2,4-dichlorobenzyl)-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-(1,2,3,4-tetrahydroquinolin-4-yl)-5-(2H-1,2,3-triazol-2-yl )pyrazine-

2-carboxamide;
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3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-[(3-methylpyridin-2-yl)methyl]-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(2-methoxybenzyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-5-(2H-1,2,3-triazol-2-y1)-N-[2-(trifluoromethoxy)benzyl |pyrazine-2-
carboxamide;
3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)-N-[(1R)-2,2,2-trifluoro-1-
phenylethyl]pyrazine-2-carboxamide;
3-amino-6-chloro-5-(2H-1,2,3-triazol-2-y1)-N-[(15)-2,2,2-trifluoro-1-
phenylethyl|pyrazine-2-carboxamide;
3-amino-6-chloro-N-[(1R)-1-quinolin-2-ylethyl]-5-(2H-1,2,3-triazol-2-yl))pyrazine-2-
carboxamide;
3-amino-N-(2-bromobenzyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-[2-(2-bromophenyl)ethyl ]-6-chloro-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-amino-6-chloro-N-methyl-N-(quinclin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-chloro-N-(1-pyridin-3-ylcyclopropyl)-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-[(8-bromo-3,4-dihydroisoquinolin-2(1H)-yl)carbonyl]-5-chloro-6-(2H-1,2,3-triazol -2-
yl)pyrazin-2-amine;
3-amino-6-chloro-N-(1,2,3 4-tetrahydroquinolin-4-y1)-5-(2H-1,2, 3-triazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-chloro-N-[2-(3,4-dimethoxyphenyl)ethyl]-5-(2H-1,2 3-triazol-2-yl )pyrazine-
2-carboxamide;
3-amino-6-chloro-N-(pyrazolo[1,5-a]pyridin-3-ylmethyl)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(isoquinolin-5-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-

carboxamide;
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3-amino-6-chloro-N-(isoquinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-(1,3-benzothiazol-2-ylmethyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(1,3-benzoxazol-2-ylmethyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(quinoxalin-5-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(quinolin-4-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-(1H-benzimidazol-2-ylmethyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-amino-N-(2-aminobenzyl)-6-chloro-5-(2H-1,2,3-triazol -2-yl)pyrazine-2-carboxamide;
3-amino-N-(2-amino-6-fluorobenzyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(imidazo[ 1,2-a]pyridin-3-ylmethyl)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(quinolin-2-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(isoquinolin-3-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(1H-indol-2-ylmethyl)-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(quinolin-5-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(imidazo[2,1-b][1,3]thiazol-6-ylmethyl)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(2-pyrazin-2-ylethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-[(1R)-2-hydroxy-1-phenylethyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-

2-carboxamide;
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3-amino-6-chloro-N-[(1S5)-2-hydroxy-1-phenylethyl]-5-(2H-1,2,3-triazol-2-yl )pyrazine-
2-carboxamide;
3-amino-6-chloro-N-[(3-0x0-2,3-dihydro-1H-isoindol-4-yl )methyl]-5-(2H-1,2,3-triazol -
2-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(2-phenoxyethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-[(1R,2R)-2-fluoro-2-phenylcyclopropyl]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-[(18S,2R)-2-fluoro-2-phenylcyclopropyl ]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
methyl N-{[3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazin-2-yl]carbonyl } -D-
serinate;
3-amino-6-chloro-N-(5,6,7,8-tetrahydroquinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(1S)-1-benzyl-2-hydroxyethyl]-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(1H-imidazol-2-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(1-methyl-1,2,3,4-tetrahydroquinolin-4-y1)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
methyl (25)-({[3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazin-2-
yl]carbonyl jamino)(phenyl)ethanoate;
3-amino-6-chloro-N-[(1S)-2-hydroxy-1-pyridin-2-ylethyl]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-[(15)-2-hydroxy-1-(1H-indol-3-ylmethyl)ethyl]-5-(2H-1,2 3-triazol-
2-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-[(6-methylpyridin-2-yl)methyl]-5-(2H-1,2,3-triazol-2-yl )pyrazine-2-
carboxamide;
3-amino-6-chloro-5-(1H-1,2,4-triazol- 1-y1)-N-[2-(trifluoromethyl)benzyl |pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(1H-1,2 4-triazol-1-yl)pyrazine-2-

carboxamide
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methyl 3-amino-6-chloro-5-(1H-pyrazol-1-yl)pyrazine-2-carboxylate;
3-amino-6-chloro-5-(1H-pyrazol-1-yl)-N-[2-(trifluoromethyl)benzyl |pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(4-fluorobenzyl)-5-(1H-pyrazol-1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(1H-pyrazol-1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(1H-pyrazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-[(3-methylpyridin-2-yl)methyl |-5-(1H-pyrazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-[2-(trifluoromethyl )benzyl |pyrazine-
2-carboxamide;
3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(4-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(4-methyl- | H-pyrazol-1-yl)-N-[(3-methylpyridin-2-
yl)methyl]pyrazine-2-carboxamide;
3-amino-6-chloro-5-(3-methyl-1H-pyrazol-1-yl)-N-[2-(trifluoromethyl )benzyl Jpyrazine-
2-carboxamide;
3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(3-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(4-methyl- | H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-
carboxamide;
3-amino-6-methyl-5-(4-methyl-1H-pyrazol-1-yl)-N-[(3-methylpyridin-2-
yl)methyl]pyrazine-2-carboxamide;
3-amino-N-(isoquinolin- 1-ylmethyl)-6-methyl-5-(4-methyl- IH-pyrazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-{[3-(trifluoromethyl )pyridin-2-
yl]methyl } pyrazine-2-carboxamide;
3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(4-methyl-2H-1,2 3-triazol-2-yl)pyrazine-2-

carboxamide;
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3-amino-6-chloro-N-[(3-methylpyridin-2-yl)methyl]-5-(4-methyl-2H-1,2,3-triazol -2-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(4-methyl-2H-1,2,3-triazol-2-y1)-N-(1,2,3,4-tetrahydroquinolin-4-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(4-methyl-2H-1,2,3-triazol-2-yl )-N-(quinolin-8-ylmethyl )pyrazine-2-
carboxamide;
3-amino-6-chloro-N-[(1S)-2-hydroxy-1-phenylethyl]-5-(4-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(1H-indol-5-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-[(1-methyl-1H-benzimidazol-2-yl)methyl }-5-(4-methyl-1H-pyrazol-
1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(1H-indol-7-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(1H-indol-4-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;
3-amino-6-chloro-N-(1H-indol-6-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;
3-amino-N-(1,3-benzothiazol-2-ylmethyl)-6-chloro-5-(4-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;
3-amino-N-(1,3-benzoxazol-2-ylmethyl )-6-chloro-5-(4-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinoxalin-5-ylmethyl)pyrazine-2-
carboxamide;
3-amino-N-benzyl-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(imidazo[2,1-b][ 1,3 ]thiazol-6-ylmethyl)-5-(4-methyl- | H-pyrazol-1-
yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(imidazo[ 1,2-a]pyridin-3-ylmethyl)-5-(4-methyl-1H-pyrazol-1-

yl)pyrazine-2-carboxamide;
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3-amino-6-chloro-N-(isoquinolin-4-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide
3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-(pyrazolo[ 1,5-a]pyridin-3-
ylmethyl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-[(3-0x0-2,3-dihydro-1H-isoindol -4-
yD)methyl]pyrazine-2-carboxamide;
3-amino-6-methyl-N-((3-methylpyridin-2-yl)methyl )-5-(4-(trifluoromethyl) oxazol-2-yl)
pyrazine-2-carboxamide;
3-amino-5-(4,5-dimethyloxazol-2-yl)-6-methyl-N-((3-methylpyridin-2-
yl)methyl)pyrazine-2-carboxamide;
3-amino-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)-6-vinylpyrazine-2-
carboxamide;
3-amino-6-(1,2-dihydroxyethyl)-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-
ylmethyl)pyrazine-2-carboxamide;
3-amino-6-formyl-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-
carboxamide
3-amino-6-(difluoromethyl )-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-
ylmethyl)pyrazine-2-carboxamide;
3-amino-6-(hydroxymethyl)-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-
2-carboxamide;
3-amino-6-cyano-5-(1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-cyano-5-(oxazol-2-yl)-N-((3-(trifluoromethyl )pyridin-2-yl )methyl)pyrazine-2-
carboxamide;
1-(3-amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-y1)-3-(4,6-dimethylpyridin-2-yl)propan-1-

one;

3-amino-6-methyl-N-((5-methylpyrimidin-4-yl)methyl)-5-(oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(5-methyloxazol-2-yl)-N-((3-methylpyridin-2-yl )methyl)pyrazine-2-
carboxamide;
3-amino-N-((5R,78S)-5-fluoro-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-

(oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-N-((5R,7R)-5-fluoro-6,7-dihydro-5SH-cyclopenta[b |pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-((58,7S)-5-fluoro-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-((5S,7R)-5-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide;
3-Amino-N-(6-fluoro-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(oxazol -2-
yl)pyrazine-2-carboxamide;
3-amino-N-(7H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-[4-(trifluoromethyl)-1,3-oxazol -
2-yllpyrazine-2-carboxamide;
3-amino-6-methyl-5-(4-methyl-1,3-oxazol-2-yl )-N-[(3-methylpyridin-2-
yl)methyl]pyrazine-2-carboxamide;
3-amino-5-(4,5-dimethyl-1,3-oxazol-2-yl)-6-methyl-N-[(3-methylpyridin-2-
yD)methyl]pyrazine-2-carboxamide;
3-amino-5-[4-(methoxymethyl)-1,3-oxazol-2-yl|-6-methyl-N-[ (3-methylpyridin-2-
yl)methyl]pyrazine-2-carboxamide;
3-amino-6-methyl-5-(5-methyl-1,3-oxazol-2-yl)-N-[(3-methylpyridin-2-
yl)methyl|pyrazine-2-carboxamide;
3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-[S-(trifluoromethyl)-1,3-oxazol-
2-yl]pyrazine-2-carboxamide;
3-amino-6-cyano-5-(1H-pyrazol- 1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-cyano-5-(1,3-oxazol-2-y1)-N-{ [3-(trifluoromethyl)pyridin-2-
yl]methyl }pyrazine-2-carboxamide;
3-amino-6-(difluoromethyl)-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-
ylmethyl)pyrazine-2-carboxamide;
3-amino-6-(hydroxymethyl)-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-
2-carboxamide;
3-amino-N-(5-fluoro-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-

2-yl)pyrazine-2-carboxamide;
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[019]

3-amino-N-(5-fluoro-6,7-dihydro-SH-cyclopenta|b|pyridin-7-yl)-6-methyl-5-(1,3-oxazol -
2-yl)pyrazine-2-carboxamide;
3-amino-N-(5-fluoro-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol -
2-yl)pyrazine-2-carboxamide;
3-amino-N-(5-fluoro-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol -
2-yl)pyrazine-2-carboxamide; or

3-amino-N-(6-fluoro-6,7-dihydro-SH-cyclopenta[b |pyridin-7-yl)-6-methyl-5-(1,3-oxazol -
2-yl)pyrazine-2-carboxamide,

or a pharmaceutically acceptable salt thereof.

In some embodiments, it is preferred for compounds of the invention to be:
3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl)pyridin-2-

yl]methyl }pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-y1)-N-(pyrimidin-2-ylmethyl)pyrazine-2-
carboxamide;
3-amino-N-[(3-cyclopropylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-methyl-N-[(4-methylpyridazin-3-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-{[1-(1-methylethyl)- 1H-imidazol-2-ylJmethyl }-5-(1,3-oxazol -2-
yl)pyrazine-2-carboxamide;
3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(3-ethyl-4-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-[(1-ethyl-1H-1,2,4-triazol-5-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-N-[(3-ethylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;
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3-amino-N-[(3-cyclopropyl-4-fluoropyridin-2-yl)methyl ]-6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-[(3-cyclopropylpyrazin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;

3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-1,2 4-triazol-5-ylJmethyl }-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-[(1-ethyl-1H-benzimidazol-4-yl)methyl]-6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(3-methylpyrazin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;

3-amino-6-cyano-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl)pyridin-2-

yl]methyl }pyrazine-2-carboxamide;

3-amino-N-{[3-(fluoromethyl)pyridin-2-yl Jmethyl } -6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-{[3-(hydroxymethyl)pyridin-2-ylJmethyl } -6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[1-(3-methylpyridin-2-yl )ethyl]-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;

3-amino-N-(6-hydroxy-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-

oxazol-2-yl)pyrazine-2-carboxamide;
[020] As used herein, unless otherwise specified, the term "A2a receptor antagonist”
(equivalently, A2a antagonist) means a compound exhibiting a potency (ICsg) of less than about
1 uM when assayed in accordance with the procedure described herein. Preferred compounds
exhibit at least 10-fold selectivity for antagonizing the A2a receptor over any other andenosine
receptor (e.g., Al, A2b, or A3).
[021] Compounds of the invention and formulations comprising compounds of the invention
are believed to be useful in providing potential treatment, management, alleviation or
amelioration of conditions or disease states which can be treated, managed, alleviated or
ameliorated by specific antagonism of A2a receptors. Conditions for which such therapy may be
provided include, for example, central nervous system diseases or disorders, including but not
limited to the treatment of movement disorders (e.g., tremors, bradykinesias, gait, dystonias,

dyskinesias, tardive dyskinesias, other extrapyramidal syndromes, Parkinson's disease and
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disorders associated with Parkinson's disease). The compounds of the invention also have the
potential, or are believed to have the potential, for use in preventing or lessening the effect of

drugs that cause movement disorders

[022] As described herein, unless otherwise indicated, the use of a compound in treatment
means that an amount of the compound, generally presented as a component of a formulation
that comprises other excipients, is administered in aliquots of an amount, and at time intervals,
which provides and maintains at least a therapeutic serum level of at least one pharmaceutically

active form of the compound over the time interval between dose administration.

[023] Absolute stereochemistry is illustrated by the use of hashed and solid wedge bonds. As
shown in Illus-I and Mus-II. Accordingly, the methyl group of Illus-I is emerging from the page
of the paper and the ethyl group in Illus-1l is descending into the page, where the cyclohexene
ring resides within the plane of the paper. It is assumed that the hydrogen on the same carbon as
the methyl group of Illus-I descends into the page and the hydrogen on the same carbon as the
ethyl group of Illus-II emerges from the page. The convention is the same where both a hashed
and solid rectangle are appended to the same carbon as in lllus-III, the Methyl group is emerging
from the plane of the paper and the ethyl group is descending into the plane of the paper with the

cyclohexene ring in the plane of the paper.

O O O
Mus-1 Ve~ Hlus-2 Me lus-3

[024] Asis conventional, unless otherwise noted in accompanying text, ordinary "stick" bonds
or "wavy" bonds indicate that all possible stereochemistry is represented, including, pure

compounds, mixtures of isomers, and racemic mixtures.

[025]  As used herein, unless otherwise specified, the following terms have the following
meanings:

[026] The phrase “at least one” used in reference to the number of components comprising a
composition, for example, "at least one pharmaceutical excipient" means that one member of the
specified group is present in the composition, and more than one may additionally be present.
Components of a composition are typically aliquots of isolated pure material added to the
composition, where the purity level of the isolated material added into the composition is the

normally accepted purity level for a reagent of the type.

[027] "atleast one" used in reference to substituents on a compound or moiety appended to the

core structure of a compound means that one substituent of the group of substituents specified is
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present, and more than one substituent may be bonded to any of the chemically accessible

bonding points of the core.

[028] Whether used in reference to a substituent on a compound or a component of a

pharmaceutical composition the phrase "one or more", means the same as "at least one";

[029] “concurrently” and "contemporaneously” both include in their meaning (1)
simultaneously in time (e.g., at the same time); and (2) at different times but within the course of

a common treatment schedule;
[030] “consecutively” means one following the other;

[031] "sequentially" refers to a series administration of therapeutic agents that awaits a period
of efficacy to transpire between administering each additional agent; this is to say that after
administration of one component, the next component is administered after an effective time
period after the first component; the effective time period is the amount of time given for

realization of a benefit from the administration of the first component;

[032] “effective amount” or “therapeutically effective amount” is meant to describe the
provision of an amount of at least one compound of the invention or of a composition
comprising at least one compound of the invention which is effective in treating or inhibiting a
disease or condition described herein, and thus produce the desired therapeutic, ameliorative,
inhibitory or preventative effect. For example, in treating central nervous system diseases or
disorders with one or more of the compounds described herein “effective amount” (or
“therapeutically effective amount”) means, for example, providing the amount of at least one
compound of Formula A that results in a therapeutic response in a patient afflicted with a central
nervous system disease or disorder ("condition"), including a response suitable to manage,
alleviate, ameliorate, or treat the condition or alleviate, ameliorate, reduce, or eradicate one or
more symptoms attributed to the condition and/or long-term stabilization of the condition, for
example, as may be determined by the analysis of pharmacodynamic markers or clinical
evaluation of patients afflicted with the condition;

[033] “patient” and "subject" means an animal, such as a mammal (e.g., a human being) and is
preferably a human being;

[034] “prodrug” means compounds that are rapidly transformed, for example, by hydrolysis in
blood, in vivo to the parent compound, e.g., conversion of a prodrug of Formula A to a
compound of Formula A, or to a salt thereof; a thorough discussion is provided in T. Higuchi and

V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in
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Association and Pergamon Press, 1987; the scope of this invention includes prodrugs of the
novel compounds of this invention;

[035] The term “substituted” means that one or more of the enumerated substituents (or, where
a list of substituents are not specifically enumerated, the default substituents specified in this
"Definitions" section for the particular type of substrate which contains variable substituents) can
occupy one or more of the bonding positions on the substrate typically occupied by "-H",
provided that such substitution does not exceed the normal valency rules for the atom in the
bonding configuration presented in the substrate, and that the substitution ultimate provides a
stable compound, which is to say that such substitution does not provide compounds with
mutually reactive substituents located geminal or vicinal to each other; and wherein the
substitution provides a compound sufficiently robust to survive isolation to a useful degree of
purity from a reaction mixture.

[036] Where optional substitution of a moiety is described (e.g. "optionally substituted") the
term means that if substituents are present, one or more of the enumerated (or default
substituents for the specified substrate, for example, hydrogen on an alkyl or aromatic moiety)
can be present on the substrate in a bonding position normally occupied by the default
substituent, for example, a hydrogen atom, in accordance with the definition of "substituted"
presented herein.

[037] As used herein, unless otherwise specified, the following terms used to describe moieties,
whether comprising the entire definition of a variable portion of a structural representation of a
compound of the invention or a substituent appended to a variable portion of a structural
representation of a group of compounds of the invention have the following meanings, and
unless otherwise specified, the definitions of each term (i.e., moiety or substituent) apply when
that term is used individually or as a component of another term (e.g., the definition of aryl is the
same for aryl and for the aryl portion of arylalkyl, alkylaryl, arylalkynyl moieties, and the like);
moieties are equivalently described herein by structure, typographical representation or chemical
terminology without intending any differentiation in meaning, for example, the chemical term
"acyl", defined below, is equivalently described herein by the term itself, or by typographical

O
representations "R'-(C=0)-" or "R'-C(O)-", or by the structural representation: R J}J‘ ;

(038] “alkoxy” means a moiety of the structure: alkyl-O- (i.e., the bond to the substrate moiety
is through the oxygen), wherein the alkyl portion of the moiety is as defined below for alkyl;
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non-limiting examples of suitable alkoxy groups include methoxy, ethoxy, n-propoxy,

isopropoxy, n-butoxy and heptoxy;

[039] “alkoxycarbonyl” means a moiety of the structure alkyl-O-C(O)-, equivalently

represented as [alkyl-O-(C=0)-] and also as R-O(C=0)-, where "R" is a defined alkyl moiety,

i.e., the bond to the parent moiety is through the carbonyl carbon; non-limiting examples of

suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl;

[040] “alkoxy-aryl” means a moiety of the structure alkyl-O-aryl-, where the substituent is
bonded to a substrate through the aryl portion of the moiety and the terms “alkyl” and “aryl”

have the meaning presented herein;

[041] “alkoxy-aryl” means a moiety of the structure alkyl-O-aryl-, where the substituent is
bonded to a substrate through the aryl portion of the moiety and the terms “alkyl” and “aryl”

have the meaning presented herein;

[042] “alkyl” (including the alkyl portions of other moieties, such as trifluoromethyl-alkyl- and
alkoxy-) means an aliphatic hydrocarbon moiety comprising up to about 20 carbon atoms (for
example, a designation of "Cj.po -alkyl" indicates an aliphatic hydrocarbon moiety of from 1 to
20 carbon atoms). In some embodiments, alkyls preferably comprise up to about 10 carbon
atoms, unless the term is modified by an indication that a shorter chain is contemplated, for
example, an alkyl moiety of from 1 up to 8 carbon atoms is designated herein "C;g-alkyl". The
term “alkyl” is further defined by “Linear”, “Branched” or “Cyclic. Where the term "alkyl" is
indicated with two hyphens (i.e., "-alkyl-" it indicates that the alkyl moiety i1s bonded in a
manner that the alkyl moiety connects the substituents on either side of it, for example, "-alkyl-

OH" indicates an alkyl moiety connecting a hydroxyl moiety to a substrate.

[043] The term "linear-alkyl” includes alkyl moieties which comprise a hydrocarbon chain with
no aliphatic hydrocarbon "branches" appended to it, although other substituents may replace a C-
H bond on the hydrocarbon chain. Examples of linear alkyl include, but are not limited to,
methyl-, ethyl-, n-propyl-, n-butyl-, n-pentyl- or n-hexyl-.

[044] The term “branched-alkyl” is a moiety comprising a main hydrocarbon chain of up to the
maximum specified number of carbon atoms with a lower-alkyl chain appended to one or more
of the carbon atoms comprising, but not terminating, the main hydrocarbon chain. A branched
alkyl moiety therefore comprises at least 3 carbon atoms in the main chain. Examples of
branched alkyl moieties include, but are not limited to, t-butyl-, neopentyl-, or 2-methyl-4-ethyl-
hexyl-
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[045] The term “cyclic-alkyl” (equivalently “cycloalkyl”) means a moiety having a main
hydrocarbon chain forming a cyclic aliphatic moiety comprising at least 3 carbon atoms (the
minimum number necessary to provide a cyclic moiety) up to the maximum number of specified
carbon atoms. Examples of cycloalkyl moieties include, but are not limited to, cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl. The term cyclic-alkyl (equivalently “cycloalkyl”) also
includes non-aromatic, fused multicyclic ring system comprising up to about 20 carbon atoms
which may optionally be substituted as defined herein for “alkyl” generally. Suitable multicyclic
cycloalkyls are, for example, but are not limited to: 1-decalin; norbornyl; adamantly; and the
like;
[046] any of the afore-mentioned linear-, branched-, or cyclic-alkyl moieties which are defined
to be “optionally substituted” means that one or more of the carbon atoms in the structure can
have one or more of the C-H bonds associated therewith substituted with a moiety selected from
the list of possible substituents called out in the definition of the moiety, and in like manner
where the phrase “substituted” appears in the definition of the moiety, it means that at least 1
hydrogen atom has been replaced where a C-H bond would be with at least one of the

enumerated substituents in the list of substituents called out in the definition of the alkyl moiety;

[047] "lower alkyl" means a linear, branched, or cycloalkyl moiety comprising up to about 6
carbon atoms; non-limiting examples of suitable lower alkyl groups include methyl, ethyl, n-
propyl, isopropyl, cyclopropyl, n-butyl, t-butyl, cyclobutyl, n-pentyl, isopentyl, neopentyl,
cyclopentyl, n-hexyl, cyclohexyl and the like;

[048] '"lower alkoxy" means [R-O-] where “R” is a linear, branched, or cycloalkyl moiety
comprising up to about 6 carbon atoms; examples of suitable lower alkoxy groups include, but
are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, cyclopropoxy, n-butoxy, t-butoxy,
cyclobutoxy, n-pentoxy, isopentoxy, neopentoxy, cyclopentoxy, methoxy-cyclopentane, and the
like

[049] ““alkylaryl-" (or alkaryl) means an alkyl-aryl- group (i.e., the bond to the parent moiety is
through the aryl group) wherein the alkyl group is unsubstituted or substituted as defined above,
and the aryl group is unsubstituted or substituted as defined below; preferred alkylaryl moieties
comprise a lower alkyl group; non-limiting examples of suitable alkylaryl groups include o-tolyl,
p-tolyl and xylyl;

[050] 1in general, as exemplified by the term "alkyl-aryl" defined above, a substituent which is
the called out by the combination of terms used to define two other substituent fragments

indicates that the substituent called out by the last term used is bonded to the substrate whilst the
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preceding term called out is bonded in turn to the substituent fragment it precedes, proceeding

right to left to understand the order in which the various fragments are bonded to the substrate;

[051]  “aryl” (sometimes abbreviated “ar”) means an aromatic monocyclic or multicyclic ring
system comprising about 6 to about 14 carbon atoms (denoted herein also as "Ce.14-aryl"),
preferably about 6 to about 10 carbon atoms ("Cg.1p-aryl"); the aryl group can be optionally

substituted with one or more independently selected "ring system substituents" (defined below).

Non-limiting examples of suitable aryl groups include phenyl ( ) and naphthyl
I \71
( Z ), wherein bonding can be through any of the carbons in the aromatic ring, and

wherein any ring carbon atoms not participating in a bond to the substrate may have bonded to it
a substituent other than —H, independently selected in each instance from the list of substituents

called out in an enumerated list of substituents presented in defining the moiety;

[052] “arylcycloalkyl” means a moiety having an aryl-portion fused to two carbon atoms of a
cycloalkyl portion, wherein either portion may be optionally substituted with one or more
substituents called out in an enumerated list of substituents presented in defining the moiety, and
wherein the aryl portion and the cycloalkyl portion comprises up to 10 carbon atoms in the ring,
and in some embodiments the cycloalkyl portion preferably comprises 6 carbon atoms.
Examples of arylcycloalkyl moieties include, but are not limited to, tetrahydroanthracene,
tetrahydronaphthalene, dihydroindene, and the like. Unless specified otherwise, bonding of an
arylcycloalkyl moiety to a substrate may be through any aryl or cycloalkyl ring carbon atom.
When the term is used with “spiro”, e.g. “arylspirocycloalkyl” it means that the alkyl portion of
the moiety contains one carbon in common with a substrate to which it is attached forming a

spirocylo structure, for example, the structure:

oGl

wherein the structure is bonded to a substrate through the cycloalkyl portion with which the

arylcycloalkyl moiety forms a spirocyloalkyl structure;

[053] “halogen” means fluorine, chlorine, bromine, or iodine; preferred halogens, unless

specified otherwise where the term is used, are fluorine, chlorine and bromine, a substituent
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which is a halogen atom means —F, -Cl, -Br, or I, and “halo” means fluoro, chloro, bromo, or
iodo substituents bonded to the moiety defined, for example, "haloalkyl” means an alkyl, as
defined above, wherein one or more of the bonding positions on the alkyl moiety typically
occupied by hydrogen atoms are instead occupied by a halo group, perhaloalkyl (or “fully
halogenated” alkyl) means that all bonding positions not participating in bonding the alkyl
substituent to a substrate are occupied by a halogen, for example, where the alkyl is selected to

be methyl, the term perfluoroalkyl means -CFj3;

[054] " heteroaryl” means an aromatic monocyclic or multicyclic ring system comprising about
5 to about 14 ring atoms, preferably about 5 to about 10 ring atoms, in which one or more of the
ring atoms is an element other than carbon, for example nitrogen, oxygen or sulfur, alone or in
combination; the "heteroaryl" can be optionally substituted at chemically available ring atoms by
one or more independently selected "ring system substituents" (defined below); the prefix aza,
azo, oxa, oxo, thia or thio before the heteroaryl root name means that at least a nitrogen, oxygen
or sulfur atom, respectively, is present as a ring atom, and in some embodiments 2 or more
heteroatoms are present in a ring, for example, a pyrazole or a thiazole moiety; a nitrogen atom

of a heteroaryl can be optionally oxidized to the corresponding N-oxide; non-limiting examples

'S P\ A\
| ——g\ §— S §—\/}
Z ~/ , furanyl-, = ,

of heteroaryl moieties include: pyridyl-, , thiopenyl-

pyrazinyl, thienyl, pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl,
pyrrolyl, pyrazolyl, triazolyl, 1,2 4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl,
phthalazinyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl,
azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl, quinazolinyl,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl,

benzothiazolyl, furopyridine, and, for example, heteroaryl moieties of the following structure:

(@]
S NN
g@ 2 & Sk D
1 X2
; ~ ; =xP , where one of X? or X® is —CH= or -N= and the
NNy

R
other is -CH=; Les

through any available ring atom that results in a stable bonding arrangement);

and the like (wherein, unless otherwise noted, bonded to the substrate

[055] “heteroarylone” means a heteroaryl moiety having one of the ring carbons bonded to an

“ox0” moiety, for example, a 1-methyl-1,6-dihydropyridine-6-one moiety of the formula:
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[056] “heteroarylcycloalkyl” means a moiety having a heteroaryl-portion fused to two carbon
atoms of a cycloalkyl portion, wherein ring carbon atoms in either portion may be optionally
substituted with one or more substituents called out in an enumerated list of substituents
presented in defining the moiety, and wherein the heteroaryl portion comprises up to 8 carbon
atoms and up to three hetero atoms which are independently nitrogen, oxygen or sulfur, and the
cycloalkyl portion comprises up to 10 carbon atoms. In the same manner,
“heteroarylheterocycloalkyl” means a moiety in which the fused cycloalkyl portion has, in
addition to saturated carbon, one or more heteroatoms comprising the ring. In some
embodiments it is preferred for the cycloalkyl portion to comprise up to 6 carbon atoms.
Examples of heteroarylcycloalkyl moieties include, but are not limited to: 6,7-dihydro-5H-
cyclopentalb]pyrazine and 5,6,7,8-tetrahydroquinoline. When the term is used with “spiro”, e.g.
“heteroarylspirocycloalkyl” it means that the alkyl portion of the moiety contains one carbon in
common with a substrate to which it is attached forming a spirocyloalkyl structure, for example,

the structure:

S Gl
X ; wherein the structure is bonded to a substrate through the cycloalkyl

portion with which the heteroarylcycloalkyl moiety forms the spirocyloalkyl structure.

[057] “arylheterocycloalkyl” or “heterocycloalkylaryl” means a moiety having an aryl portion,
as aryl is defined herein, wherein two adjacent carbon atoms in the ring are fused to a
heterocycloalkyl portion comprising at least one carbon atom and up to 3 heteroatoms.
Examples of arylheterocycloalkyl moieties include, but are not limited to, tetrahydroquinoxaline,
tetrahydroquinoline, dihydrocyclopentapyridine, and the like. Unless specified otherwise,
bonding of an arylheterocycloalkyl or heteroarylcycloalkyl moiety to a substrate may be through
any aryl, heteroaryl, heterocycloalkyl or cycloalkyl ring atom present in the moiety.

[058] "heterocyclyl” (or heterocycloalkyl) means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms, preferably about 5 to about
10 ring atoms, in which one or more of the atoms in the ring system is an element other than

carbon, for example nitrogen (e.g. piperidyl- or pyrrolidinyl), oxygen (e.g. furanyl and
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tetrahydropyranyl) or sulfur (e.g. tetrahydrothiopheneyl and tetrahydrothiopyranyl); and wherein
the heteroatoms can be alone or in combination provided that the moiety does not contain
adjacent oxygen and/or sulfur atoms present in the ring system; preferred heterocyclyl moieties
contain about S to about 6 ring atoms; the prefix aza, oxa or thia before the heterocyclyl root
name means that at least one nitrogen, oxygen or sulfur atom, respectively, is present as a ring
atom; the heterocyclyl can be optionally substituted by one or more independently selected "ring
system substituents" (defined below); the nitrogen or sulfur atom of the heterocyclyl can be
optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide (SO,); non-limiting

examples of suitable monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl,
6
N—'INH ,
S/
. 3 . _
morpholinyl - (where unless otherwise noted the moiety is bonded to the substrate
through any of ring carbon atoms C2, C3, C35, or C6), thiomorpholinyl, thiazolidinyl, 1,3-

dioxolanyl, 1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, tetrahydrothiopyranyl, and the

like; and polycyclicheterocyclyl compounds, for example, moieties of the structure:

. &

[059] "tetrahydropyranyl" moiety means a 6-member cyclic ether of the formula:

Q.

[060] where, the bond line having an open end in the center of the structure and terminated at

, and the like.

>

the other end with a wavy line indicates that the substituent is bonded to the substrate to which it
is attached through any of carbon atoms 1 to 5, and wherein any of the bonding positions on
carbons 1 to 5 normally occupied by a hydrogen atom, that is, the bonding positions on carbon
atoms 1 to 5 which are not occupied by the bond to the substrate can optionally be occupied by

specified or optional substituents;

[061] "piperidinyl" means:
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R. 1 8
SN

[062] or
[063] where, the open bond line terminated on one end with a wavy line indicates the ring atom
through which the moiety is bonded to the substrate (i.¢., any of carbon atoms 2 to 6 (left-hand
structure) or the ring nitrogen atom (right-hand structure), and wherein any of the bonding
positions on the nitrogen atom or on carbon atoms 2 to 6 not participating in a bond to the
substrate and normally occupied by a hydrogen atom can be bonded to a specified or optional

substituent, and wherein R', if present, is either -H or another specified substituent;

[064] "pyridinyl" means:
s
3
[065] where, the bond-terminated-with-wavy-line indicates that the pyridinyl moiety is bonded
to the substrate at any of carbon atoms 2 to 6, and wherein any of the bonding positions on

carbons 2 to 6 normally occupied by a hydrogen atom, that is, any position on carbon 2 to 6

which is not the bond to the substrate, can optionally be occupied by a specified substituent;

[066] "quinoline" means:

5 4
6 S
8 1

, where, the bond-terminated-with-wavy-line indicates that the

[067] moiety is bonded to the substrate through any of carbon atoms 2 to 8, and wherein any of
the bonding positions on carbon atoms 2 to 8 normally occupied by a hydrogen atom, that is, any
bonding positions on carbon atoms 2 to 8 which are not bonded to the substrate, can optionally
be occupied by one of a list of enumerated substituents;

[068] "hydroxyl moiety" and "hydroxy" means an HO- group, “hydroxyalkyl” means a
substituent of the formula: "HO-alkyl-",wherein the alkyl group is bonded to the substrate and
may be substituted or unsubstituted as defined above; preferred hydroxyalkyl moieties comprise
a lower alkyl; Non-limiting examples of suitable hydroxyalkyl groups include hydroxymethyl
and 2-hydroxyethyl; and

43

SUBSTITUTE SHEET (RULE 26)



CA 02967944 2017-05-15
WO 2016/081290 PCT/US2015/060509
[069] bonding sequence is indicated by hyphens where moicties are represented in text, for
example —alkyl, indicates a single bond between a substrate and an alkyl moiety, -alkyl-X,
indicates that an alkyl group bonds an "X" substituent to a substrate, and in structural

representation, bonding sequence is indicated by a wavy line terminating a bond representation,

for example: , indicates that the methylphenyl moiety is bonded to a substrate
through a carbon atom ortho to the methyl substituent, while a bond representation terminated
with a wavy line and drawn into a structure without any particular indication of a atom to which
it is bonded indicates that the moiety may be bonded to a substrate via any of the atoms in the

moiety which are available for bonding as described in the examples above.

[070] Unsatisfied valences in the text, schemes, examples, structural formulae, and any Tables

herein is assumed to have a hydrogen atom or atoms of sufficient number to satisty the valences.

[071] One or more compounds of the invention may also exist as, or optionally be converted to,
a solvate. Preparation of solvates is generally known. Thus, for example, M. Caira et a/, J.
Pharmaceutical Sci ., 93(3), 601-611 (2004) describe the preparation of the solvates of the
antifungal fluconazole in ethyl acetate as well as from water. Similar preparations of solvates,
and hemisolvate, including hydrates (where the solvent is water or aqueous-based) and the like
are described by E. C. van Tonder et al, AAPS PharmSciTech., 5(1), article 12 (2004); and A. L.
Bingham et al, Chem. Commun., 603-604 (2001). A typical, non-limiting, process involves
dissolving the inventive compound in desired amounts of the desired solvent (for example, an
organic solvent, an aqueous solvent, water or mixtures of two or more thereof) at a higher than
ambient temperature, and cooling the solution, with or without an antisolvent present, at a rate
sufficient to form crystals which are then isolated by standard methods. Analytical techniques
such as, for example 1R spectroscopy, show the presence of the solvent (including water) in the

crystals as a solvate (or hydrate in the case where water is incorporated into the crystalline form).

[072] The term “pharmaceutical composition” as used herein encompasses both the bulk
composition and individual dosage units comprised of more than one (e.g., two)
pharmaceutically active agents such as, for example, a compound of the present invention and an
additional agent as described herein, along with any pharmaceutically inactive excipients. As
will be appreciated by the ordinarily skilled artisan, excipients are any constituent which adapts
the composition to a particular route of administration or aids the processing of a composition

into a dosage form without itself exerting an active pharmaceutical effect. The bulk composition
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and each individual dosage unit can contain fixed amounts of the afore-said “more than one
pharmaceutically active agents”. The bulk composition is material that has not yet been formed

into individual dosage units.

[073] This invention also includes the compounds of this invention in isolated and purified
form obtained by routine techniques. Polymorphic forms of the compounds of Formula A, and
of the salts, solvates and prodrugs of the compounds of Formula A, are intended to be included
in the present invention. Certain compounds of the invention may exist in different isomeric
forms (e.g., enantiomers, diastereoisomers, atropisomers). The inventive compounds include all
isomeric forms thereof, both in pure form and admixtures of two or more, including racemic

mixtures.

[074] In the same manner, unless indicated otherwise, presenting a structural representation of
any tautomeric form of a compound which exhibits tautomerism is meant to include all such
tautomeric forms of the compound. Accordingly, where compounds of the invention, their salts,
and solvates and prodrugs thereof, may exist in different tautomeric forms or in equilibrium
among such forms, all such forms of the compound are embraced by, and included within the
scope of the invention. Examples of such tautomers include, but are not limited to, ketone/enol
tautomeric forms, imine-enamine tautomeric forms, and for example heteroaromatic forms such

as the following moieties:

[075]  All stereoisomers of the compounds of the invention (including salts and solvates of the
inventive compounds and their prodrugs), such as those which may exist due to asymmetric
carbons present in a compound of the invention, and including enantiomeric forms (which may
exist even in the absence of asymmetric carbons), rotameric forms, atropisomers, and
diastereomeric forms, are contemplated within the scope of this invention. Individual
stereoisomers of the compounds of the invention may be isolated in a pure form, for example,
substantially free of other isomers, or may be isolated as an admixture of two or more
stereoisomers or as a racemate. The chiral centers of the present invention can have the S or R
configuration as defined by the IUPAC 1974 Recommendations. The use of the terms “salt”,

77 <

“solvate” “prodrug” and the like, is intended to equally apply to salts, solvates and prodrugs of
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isolated enantiomers, stereoisomer pairs or groups, rotamers, tautomers, or racemates of the
inventive compounds.

[076) Where diastereomeric mixtures can be separated into their individual diastereomers on
the basis of their physical chemical differences by known methods, for example, by chiral
chromatography and/or fractional crystallization, simple structural representation of the
compound contemplates all diastereomers of the compound. As is known, enantiomers may also
be separated by converting the enantiomeric mixture into a diasteromeric mixture by reaction
with an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or
Mosher’s acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the
individually isolated diastereomers to the corresponding purified enantiomers.

[077)  As the term is employed herein, salts of the inventive compounds, whether acidic salts
formed with inorganic and/or organic acids, basic salts formed with inorganic and/or organic
bases, salts formed which include zwitterionic character, for example, where a compound
contains both a basic moiety, for example, but not limited to, a nitrogen atom, for example, an
amine, pyridine or imidazole, and an acidic moiety, for example, but not limited to a carboxylic
acid, are included in the scope of the inventive compounds described herein. The formation of
pharmaceutically useful salts from basic (or acidic) pharmaceutical compounds are discussed, for
example, by S. Berge et al., Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould,
International J. of Pharmaceutics (1986) 33 201-217; Anderson et al, The Practice of Medicinal
Chemistry (1996), Academic Press, New York; in The Orange Book (Food & Drug
Administration, Washington, D.C. on their website); and P. Heinrich Stahl, Camille G. Wermuth
(Eds.), Handbook of Pharmaceutical Salts: Properties, Selection, and Use, (2002) Int'l. Union of
Pure and Applied Chemistry, pp. 330-331.

1078] The present invention contemplates all available salts, including salts which are generally
recognized as safe for use in preparing pharmaceutical formulations and those which may be
formed presently within the ordinary skill in the art and are later classified as being “generally
recognized as safe” for use in the preparation of pharmaceutical formulations, termed herein as
“pharmaceutically acceptable salts”. Examples of pharmaceutically acceptable acid addition
salts include, but are not limited to, acetates, including trifluoroacetate salts, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates,
camphorates, camphorsulfonates, cyclopentanepropionates, digluconates, dodecylsulfates,
ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates, hemisulfates, heptanoates,
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hexanoates, hydrochlorides, hydrobromides, hydroiodides, 2-hydroxyethanesulfonates, lactates,

maleates, methanesulfonates, methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates,
oxalates, pamoates, pectinates, persulfates, 3-phenylpropionates, phosphates, picrates, pivalates,
propionates, salicylates, succinates, sulfates, sulfonates (such as those mentioned herein),

tartarates, thiocyanates, toluenesulfonates (also known as tosylates,) undecanoates, and the like.

[079] Examples of pharmaceutically acceptable basic salts include, but are not limited to,
ammonium salts, alkali metal salts such as sodium, lithium, and potassium salts, alkaline earth
metal salts such as calcium and magnesium salts, aluminum salts, zinc salts, salts with organic
bases (for example, organic amines) such as benzathines, diethylamine, dicyclohexylamines,
hydrabamines (formed with N,N-bis(dehydroabietyl))ethylenediamine), N-methyl-D-glucamines,
N-methyl-D-glucamides, t-butyl amines, piperazine, phenylcyclohexyl-amine, choline,
tromethamine, and salts with amino acids such as arginine, lysine and the like. Basic nitrogen-
containing groups may be converted to an ammonium ion or quarternized with agents such as
lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides, bromides and iodides),
dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain halides (e.g.
decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides), aralkyl halides (e.g. benzyl
and phenethyl bromides), and others.

[080]  All such acid and base salts are intended to be pharmaceutically acceptable salts within
the scope of the invention and all acid and base salts are considered equivalent to the free forms

of the corresponding compounds for purposes of the invention.

[081] The term “purified”, “in purified form” or “in isolated and purified form” for a compound
refers to the physical state of said compound after being isolated from a synthetic process or
natural source or combination thereof. Thus, the term “purified”, “in purified form” or “in
isolated and purified form” for a compound refers to the physical state of said compound after
being obtained from a purification process or processes described herein or well known to the
skilled artisan, and in sufficient purity to be characterized by standard analytical techniques
described herein or well known to the skilled artisan.

[082] A functional group in a compound termed “protected” means that the group is in
modified form to preclude undesired side reactions at the protected site when the compound is
subjected to a reaction. Suitable protecting groups are known, for example, as by reference to

standard textbooks, for example, T. W. Greene et al, Protective Groups in organic Synthesis

(1991), Wiley, New York.
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[083] When a variable (e.g., aryl, heterocycl, R*Y, etc.) appears more than once in any moiety
or in any compound of the invention, the selection of moieties defining that variable for each
occurrence is independent of its definition at every other occurrence unless specified otherwise

in the local variable definition.

[084] As used herein, the term “composition” is intended to encompass a product comprising
the specified ingredients in the specified amounts, and any product which results, directly or

indirectly, from combination of the specified ingredients in the specified amounts.

[085] The present invention also embraces isotopically-labeled compounds of the present
invention which are structurally identical to those recited herein, but for the fact that a
statistically significant percentage of one or more atoms in that form of the compound are
replaced by an atom having an atomic mass or mass number different from the atomic mass or
mass number of the most abundant isotope usually found in nature, thus altering the naturally
occurring abundance of that isotope present in a compound of the invention. Examples of
isotopes that can be preferentially incorporated into compounds of the invention include isotopes
of hydrogen, carbon, nitrogen, oxygen, phosphorus, iodine, fluorine and chlorine, for example,
but not limited to: *H, *H, ''C, PC, *C, PN, PN, 0, "0, 0, *'p, ?P, S, '*F, and *°Cl, '*1

125

and L Tt will be appreciated that other isotopes may be incorporated by know means also.

[086] Certain isotopically-labeled compounds of the invention (e.g., those labeled with °H, '
and 1*C) are recognized as being particularly useful in compound and/or substrate tissue
distribution assays using a variety of known techniques. Tritiated (i.e., °H) and carbon-14 (i.e.,
() isotopes are particularly preferred for their ease of preparation and detection. Further,
substitution of a naturally abundant isotope with a heavier isotope, for example, substitution of
protium with deuterium (i.e., *[) may afford certain therapeutic advantages resulting from
greater metabolic stability (e.g., increased in vivo half-life or reduced dosage requirements) and
hence may be preferred in some circumstances. Isotopically labeled compounds of the invention
can generally be prepared by following procedures analogous to those disclosed in the reaction
Schemes and/or in the Examples herein below, by substituting an appropriate isotopically labeled
reagent for a non-isotopically labeled reagent, or by well-known reactions of an appropriately
prepared precursor to the compound of the invention which is specifically prepared for such a

“labeling” reaction. Such compounds are included also in the present invention.

[087] In one aspect, as mentioned above, the present invention provides pharmaceutical
formulations (pharmaceutical compositions) for use in antagonizing A, receptors, believed to be

useful in treating central nervous system (CNS) disorders, for example, movement disorders
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associated with Parkinson's disease or the treatment thereof, wherein the compositions
comprising at least one compound, or pharmaceutically acceptable salt thereof, of Formula A or

Formula A-1, as defined herein.

[088] As mentioned above, in one aspect the invention provides pharmaceutical formulations
(pharmaceutical compositions) suitable for use in blocking adenosine A2a receptors found in the
basal ganglia, comprising at least one compound of Formula A presented above, or a
pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable carrier
(described below). It will be appreciated that pharmaceutically formulations of the invention
may comprise more than one compound of the invention, for example, the combination of two or
three compounds of the invention, each present by adding to the formulation the desired amount
of the compound in a pharmaceutically acceptably pure form. It will be appreciated that
compositions of the invention may comprise, in addition to one or more of compounds of the
invention, one or more other compounds which also have pharmacological activity, for example,

as described herein below.

[089] As mentioned above, in one aspect the invention provides pharmaceutical formulations
(pharmaceutical compositions) suitable for use in selectively antagonizing the AZa receptors, for
example, those found in high density in the basal ganglia, comprising at least one compound of

Formula A, Formula A-1, or a salt thereof’

o NH, 0 NH,
R1 RA-1
NN J XN o '\J XN
2
R N et T
R3 R3

Formula A, Formula A-1

wherein “R", “RA1” “R*” “R*’ and “Het” are defined herein above, which compounds are
believed to have activity as Apa-receptor antagonist. Such compounds are believed to be useful

in treatment or management of neurodegenerative diseases, for example, Parkinson’s disease.

[090] In some embodiments the formulation preferably comprises one or more compounds of
Formula A or FormulaA-1, as defined herein, and at least one pharmaceutically acceptable
carrier (described below). It will be appreciated that pharmaceutically formulations of the
invention may comprise more than one compound of the invention, for example, the combination
of two or three compounds of Formula A or Formula A-1, each present by adding to the

formulation the desired amount of the compound in a pharmaceutically acceptably pure form. It
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will be appreciated that compositions of the invention may comprise, in addition to one or more
of the compounds of the invention, one or more additional compounds which also have

pharmacological activity, for example, as described herein below.

[091] While formulations of the invention may be employed in bulk form, it will be appreciated
that for most applications the inventive formulations will be incorporated into a dosage form
suitable for administration to a patient, each dosage form comprising an amount of the selected
formulation which contains an effective amount of said one or more compounds of Formula A.
Examples of suitable dosage forms include, but are not limited to, dosage forms adapted for: (i)
oral administration, e.g., a liquid, gel, powder, solid or semi-solid pharmaceutical composition
which is loaded into a capsule or pressed into a tablet and may comprise additionally one or
more coatings which modify its release properties, for example, coatings which impart delayed
release or formulations which have extended release properties; (ii) a dosage form adapted for
injection, for example, an injectable solution or suspension adapted for subcutaneous injection
(Sub-Q) or intramuscular administration (IM), for example, where the injectable solution or
suspension may be adapted to form a depot having extended release properties; (iii) a dosage
form adapted for intravenous administration (IV), for example, a solution or suspension, for
example, as an IV solution or a concentrate to be injected into a saline IV bag; (iv) a dosage form
adapted for administration through tissues of the oral cavity, for example, a rapidly dissolving
tablet, a lozenge, a solution, a gel, a sachets or a needle array suitable for providing intramucosal
administration; (v) a dosage form adapted for administration via the mucosa of the nasal or upper
respiratory cavity, for example a solution, suspension or emulsion formulation for dispersion in
the nose or airway; (vi) a dosage form adapted for transdermal administration, for example, a
patch, cream or gel; (vii) a dosage form adapted for intradermal administration, for example, a
microneedle array, and (viii) a dosage form adapted for delivery via rectal or vaginal mucosa, for
example, a suppository.

[092] For preparing pharmaceutical compositions containing compounds of the invention,
generally the compounds of the invention will be combined with one or more pharmaceutically
acceptable excipients. These excipients impart to the composition properties which make it
easier to handle or process, for example, lubricants or pressing aids in powdered medicaments
intended to be tableted, or adapt the formulation to a desired route of administration, for
example, excipients which provide a formulation for oral administration, for example, via
absorption from the gastrointestinal tract, transdermal or transmucosal administration, for

example, via adhesive skin "patch" or buccal administration, or injection, for example,
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intramuscular or intravenous, routes of administration. These excipients are collectively termed
herein "a carrier”. Typically formulations may comprise up to about 95 percent active

ingredient, although formulations with greater amounts may be prepared.

[093] Pharmaceutical compositions can be solid, semi-solid or liquid. Solid form preparations
can be adapted to a variety of modes of administration, examples of which include, but are not
limited to, powders, dispersible granules, mini-tablets, beads, which can be used, for example,
for tableting, encapsulation, or direct administration. Liquid form preparations include, but are
not limited to, solutions, suspensions and emulsions which for example, but not exclusively, can
be employed in the preparation of formulations intended for parenteral injection, for intranasal
administration, or for administration to some other mucosal membrane. Formulations prepared
for administration to various mucosal membranes may also include additional components

adapting them for such administration, for example, viscosity modifiers.

[094] Aerosol preparations, for example, suitable for administration via inhalation or via nasal
mucosa, may include solutions and solids in powder form, which may be in combination with a
pharmaceutically acceptable propellant, for example, an inert compressed gas, e.g. nitrogen.
Also included are solid form preparations which are intended to be converted, shortly before use,
to a suspension or a solution, for example, for oral or parenteral administration. Examples of
such solid forms include, but are not limited to, freeze dried formulations and liquid formulations

adsorbed into a solid absorbent medium.

[095] The compounds of the invention may also be deliverable transdermally or
transmucosally, for example, from a liquid, suppository, cream, foam, gel, or rapidly dissolving
solid form. It will be appreciated that transdermal compositions can take also the form of
creams, lotions, aerosols and/or emulsions and can be provided in a unit dosage form which
includes a transdermal patch of any know in the art, for example, a patch which incorporates
either a matrix comprising the pharmaceutically active compound or a reservoir which comprises

a solid or liquid form of the pharmaceutically active compound.

[096] Examples of pharmaceutically acceptable carriers and methods of manufacture for
various compositions mentioned above may be found in A. Gennaro (ed.), Remington: The
Science and Practice of Pharmacy, 20™ Edition, (2000), Lippincott Williams & Wilkins,
Baltimore, MD.

[097] Preferably, the pharmaceutical preparation is in a unit dosage form. In such form, the
preparations subdivided into suitably sized unit doses containing appropriate quantities of the

active component, e.g., an effective amount to achieve the desired purpose.
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[098] The actual dosage employed may be varied depending upon the requirements of the
patient and the severity of the condition being treated. Determination of the proper dosage
regimen for a particular situation is within the skill in the art. For convenience, the total daily

dosage may be divided and administered in portions during the day as required.

[099] In another embodiment the present invention provides for use of the compounds
described herein for the potential treatment, management, alleviation or amelioration of
conditions or disease states which can be, or are believed to be, treated, managed, alleviated or
ameliorated by specific antagonism of adenosine A2a receptors, for example, central nervous
system diseases or disorders, including but not limited to the treatment of movement disorders
(e.g., tremors, bradykinesias, gait, dystonias, dyskinesias, tardive dyskinesias, other
extrapyramidal syndromes, Parkinson's disease and disorders associated with Parkinson's
disease). The compounds of the invention also have the potential for use in preventing or

lessening the effect of drugs that cause movement disorders.

[0100] In accordance with the present invention, antagonism of adenosine A2a receptors is
accomplished by administering to a patient in need of such therapy an effective amount of one or

more compounds of the invention, or a pharmaceutically acceptable salt thereof.

[0101] In some embodiments it is preferred for the compound to be administered in the form of a
pharmaceutical composition comprising the compound of the invention, for example, a
compound of Formula A or Formula A-1, or a salt of either thereof, and at least one
pharmaceutically acceptable carrier (described below). It will be appreciated that
pharmaceutically formulations of the invention may comprise more than one compound of the
invention, or a salt thereof, for example, the combination of two or three compounds of the
invention, each present by adding to the formulation the desired amount of the compound or a

salt thereof which has been isolated in a pharmaceutically acceptably pure form.

[0102] As mentioned above, administration of a compound of the invention to effect antagonism
of A2a receptor sites, which is believed to be beneficial in the treatment of central nervous
system diseases is preferably accomplished by incorporating the compound into a
pharmaceutical formulation incorporated into a dosage form, for example, one of the above-
described dosage forms comprising an effective amount of at least one compound of the
invention (e.g., 1,2 or 3, or 1 or 2, or 1, and usually 1 compound of the invention), or a
pharmaceutically acceptable salt thereof. Methods for determining safe and effective
administration of compounds which are pharmaceutically active, for example, a compound of the

invention, are known to those skilled in the art, for example, as described in the standard
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literature, for example, as described in the “Physicians’ Desk Reference” (PDR), e.g., 1996
edition (Medical Economics Company, Montvale, NJ 07645-1742, USA), the Physician’s Desk
Reference, 56 Edition, 2002 (published by Medical Economics company, Inc. Montvale, NJ
07645-1742), or the Physician’s Desk Reference, 57™ Edition, 2003 (published by Thompson
PDR, Montvale, NJ 07645-1742). The amount and frequency of administration of the
compounds of the invention and/or the pharmaceutically acceptable salts thereof will be
regulated according to the judgment of the attending clinician considering such factors as age,
condition and size of the patient as well as severity of the symptoms being treated. Compounds
of the invention can be administered at a total daily dosage of up to 1,000 mg, which can be
administered in one daily dose or can be divided into multiple doses per 24 hour period, for
example, two to four doses per day.

[0103] As mentioned above, administration of a compound of the invention is preferably
accomplished by incorporating the compound into a pharmaceutical formulation incorporated
into a dosage form, for example, one of the above-described dosage forms comprising an
effective amount of at least one compound of the invention (for example, 1,2 or 3, or 1 or 2, or
1, and usually 1 compound of the invention), or a pharmaceutically acceptable salt thereof.
Methods for determining safe and effective administration of compounds which are
pharmaceutically active, for example, a compound, or a pharmaceutically acceptable salt thereof,
of Formula A or of Formula A-1, are known to those skilled in the art, for example, as
described in the standard literature, for example, as described in the “Physicians’ Desk
Reference” (PDR), e.g., 1996 edition (Medical Economics Company, Montvale, NJ 07645-1742,
USA), the Physician’s Desk Reference, 56 Edition, 2002 (published by Medical Economics
company, Inc. Montvale, NJ 07645-1742), or the Physician’s Desk Reference, 57" Edition, 2003
(published by Thompson PDR, Montvale, NJ 07645-1742). The amount and frequency of
administration of the compounds of the invention and/or the pharmaceutically acceptable salts
thereof will be regulated according to the judgment of the attending clinician considering such
factors as age, condition and size of the patient as well as severity of the symptoms being treated.
Compounds of the instant invention can be administered at a total daily dosage of up to 1,000
mg, which can be administered in one daily dose or can be divided into two to four doses per
day.

{0104] In general, in what ever form administered, the dosage form administered will contain an
amount of at least one compound of the invention, or a salt thereof, which will provide a
therapeutically effective serum level of the compound in some form for a period of at least 2
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hours, preferably at least four hours, and preferably longer. In general, as is known in the art,
dosages of a pharmaceutical composition providing a therapeutically effective serum level of a
compound of the invention can be spaced in time to provide serum level meeting or exceeding
the minimum therapeutically effective serum level on a continuous basis throughout the period
during which treatment is administered. As will be appreciated the dosage form administered
may also be in a form providing an extended release period for the pharmaceutically active
compound which will provide a therapeutic serum level for a longer period, necessitating less
frequent dosage intervals. As mentioned above, a composition of the invention can incorporate
additional pharmaceutically active components or be administered simultaneously,
contemporaneously, or sequentially with other pharmaceutically active compositions as may be
additionally needed in the course of providing treatment. . As will be appreciated the dosage
form administered may also be in a form providing an extended release period for the
pharmaceutically active compound which will provide a therapeutic serum level for a longer
period, necessitating less frequent dosage intervals. As mentioned above, a composition of the
invention can incorporate additional pharmaceutically active components or be administered
simultaneously, contemporaneously, or sequentially with other pharmaceutically active
compositions as may be additionally needed in the course of providing treatment. Such
additional therapeutic agents can include compounds with dopaminergic activity, for example,

but not limited to: 1) L-DOPA; i1) DOPA decarboxylase inghibitors; and i11)) COMT inhibitors.

[0105] Those skilled in the art will appreciate that treatment protocols utilizing at least one
compound of the invention can be varied according to the needs of the patient. Thus, compounds
of the invention used in the methods of the invention can be administered in variations of the
protocols described above. For example, compounds of the invention can be administered

discontinuously rather than continuously during the treatment cycle.

[0106] In the examples that follow certain of the exemplified compounds are prepared as pure
enantiomers, or prepared from enantiopure precursors, or are isolated using chiral separation
methods after synthesis, for example, chiral chromatography. After isolation of chiral
compounds the absolute stereochemistry of the isolated compound was not determined in every
example. Accordingly, where pure isomers have been prepared but the absolute configuration
has not been verified, the enantiomer isolated in pure form is specified by the following

convention.

[0107] Unless indicated otherwise in the text, where present, isomers of example compounds

were not separated. Unless indicated otherwise in the text, where isomers were separated into
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fractions containing an excess of a particular isomer, for example, a fraction containing an excess
of an optical isomer, which separation may be accomplished, for example, by super critical fluid
chromatography, absolute stereochemistry of separated isomers was not determined unless

indicated otherwise.
[0108] Where a reaction scheme appearing in an example employs a compound having one or
more stereocenters, the stereocenters are indicated with an asterisk, as shown below in

illustration compound Def-1.

Def-1

[0109] Accordingly, Def-1 consists of the following pairs of isomers: (i) Trans-isomers
((2R,7aS)-2-methylhexahydro-1H-pyrrolizin-7a-yl)methanamine (Compound ABC-1) and
((2S,7aR)-2-methylhexahydro- 1H-pyrrolizin-7a-yl)methanamine (Compound ABC-2); and (ii)
Cis-isomers ((2R,7aR)-2-methylhexahydro-1H-pyrrolizin-7a-yl)methanamine (Compound ABC-
3) and ((2S,7aS)-2-methylhexahydro-1H-pyrrolizin-7a-yl )methanamine (Compound ABC-4).

RN SYSNH

. NH NH

N NH, (%\ ) N 5 % 2
(R (S) (R) (%)

ABC-1 \,. ABC2 %ye ABC-3 Y. ABC-4 fve

[0110] When the compound is prepared and separated into pure enantiomers, albeit without
determining the absolute configuration of each enantiomer of the compound, the product will be
identified in the title using both enantiomer names, e.g., where ABC-1 and ABC-2 are prepared
and separated into pure enantiomers, the title will read “preparation of ((2R,7aS)-2-
methylhexahydro-1H-pyrrolizin-7a-yl)methanamine and ((2S,7aR)-2-methylhexahydro-1H-
pyrrolizin-7a-yl)methanamine, In some instances where enantiomeric compounds are prepared
the designation (Cis) or (Trans) may be appended to the name to clarify the realationship of the
stereo centers present in the two stereoisomers. As will be appreciated, identification of each
product in the experimental preparation as “ABC-enantiomer A” or “ABC-enantiomer B” is not
an association of the enantiomer prepared and isolated with any stereospecific name, only that
both said enantiomers were prepared and isolated in increased enantiopurity without

determination of the absolute configuration of either compound thus prepared.
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[0111] Where isomeric compounds are prepared in a racemic mixture, astrisks will be inserted
into the structural representation to indicate the stereocenters, but the title will reference the
preparation of both enantiomers, ¢.g., where ABC-3 and ABC-4 are prepared as a racemate, the
title will read “preparation of ((2R,7aR and 257aS)-2-methylhexahydro-1H-pyrrolizin-7a-
yl)methanamine”.

[0112] Those skilled in the art will appreciate that treatment protocols utilizing at least one
compound of the invention, as described herein, may be varied according to the needs of the
patient. Thus, compounds of the invention used in the methods of this invention may be
administered in variations of the protocols described above. For example, the compounds of this
invention may be administered discontinuously rather than continuously during the treatment
cycle.

[0113] The following examples are presented to further illustrate compounds of the invention,
but, with reference to the general formula presented above, they are not presented as limiting the

invention to these specifically exemplified compounds.
EXAMPLES

[0114] In general, compounds of the invention (Ex-GP-1) may be prepared by amine acylation
using an appropriate acid and an appropriately-substituted amine in the presence of Hunig’s base

and HATU, as indicated in General Scheme GS-1 below
Scheme GS-1

0 R1E O NH,

HOJ\% Q Y e AU0E A
T DMt L/N HooN
Ac1 N\ Z X Het
EX-GP-1

R2
This is further illustrated in the preparation of Example compounds Ex-1Aand Ex-1B, below.
Example 1

Preparation of (S)-3-amino-N-(6.7-dihydro-5H-cvclopentalblpyridin-7-y1)-6-methyl-5-(oxazol -

2-yDpyrazine-2-carboxamide, and (R)-3-amino-N-(6.7-dihvdro-5SH-cyclopenta[b]pyridin-7-yl)-

6-methyl-5-(oxazol-2-yl)pyrazine-2-cartboxamide (Ex-1A and Ex-1B)

SCHEME ES-1
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HO_ O
NH HN_ O
NIY o
HATU chiral
[ i\l + \ / —_— NI(NHZ —_—
Hunig's Base ¢ separation
NPYO HzN )\j(

Ex-1A T Ex-1B

\—/ A-2
N“™0

\—/
[0115] 3-Amino-6-methyl-5-(oxazol-2-yl)pyrazine-2-carboxylic acid (A-2, 200 mg, 0.91 mmol)
in DMF (4 ml) was mixed with 6,7-dihydro-SH-cyclopenta[b]pyridin-7-amine, ZHCI (245 mg,
1.2 mmol), Hunig’s base (0.64 ml, 3.6 mmol) and 2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-
1,1,3,3-tetramethylisouronium hexafluorophosphate(V) (450 mg, 1.2 mmol). Mixture was
stirred under at room temperature for 2 hours. Mixture was poured into 100 mL of water.
Precipitate was collected by filtration, the aqueous was extracted with EtOAc. The solution was
concentrated to give a small amount of crude product. The combined crude product was purified
The residue was purified by column chromatography on a 50 g prepacked silica gel, eluting with
gradient 20 ~ 100 % EtOAc/hexane to give the product as a solid after concentrated. The two
enantiomers were separated by chiral separation according to the following conditions: chiral

OD-H (3 x 15 cm) column, eluting with 25% methanol(0.1% DEA)/CO,, 100 bar, 60 mL/min.

[0116] Both enantiomers were characterized by LC/MS. Stereochemisitry was assigned by VCD
(vibrational circular dichroism spectroscopy). The faster-eluting isomer, Ex-1 A was assigned as
the (R)-enantiomer: LCMS: 337 [M+1]), and the slower-cluting enantiomer, Ex-1B, was
assigned as the (S)-enantiomer: LCMS: 337 [M+1]).

[0117] In the same manner illustrated above, 3-amino-6-methyl-N-((3-methylpyridin-2-
yl)methyl)-5-(oxazol-2-yl)pyrazine-2-carboxamide (Compound Ex-3) was prepared from an

appropriate amine and the same A-2 carboxylic acid precursor:
O NH,
x> NJ\%\N
@‘/\H Nj)\ro
17 exs

[0118] Accordingly, to a mixture of (3-methylpyridin-2-yl)methanamine (17 mg, 0.14 mmol)
and 3-amino-6-methyl-5-(oxazol-2-yl)pyrazine-2-carboxylic acid (30 mg, 0.14 mmol), DMF
(0.55 mL) was added, followed by Hunig's Base (24 ul, 0.14 mmol) and HATU (52 mg, 0.14
mmol) at room temperature The mixture was allowed to stir at room temperature for overnight,
and then directly chromatographed on the prep Gilson HPLC, eluting with gradient
acetonitrile/water (containing 0.05% TFA) to afford the TFA salt of 3-amino-6-methyl-N-((3-
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methylpyridin-2-yl)methyl )-5-(oxazol-2-yl)pyrazine-2-carboxamide as a solid (Ex-3). Ex-3 was
characterized by LC/MS. LC/MS =325 [M+1].

[0119] In the same manner as for preparation of compounds Ex-1A and Ex-1B, 3-amino-N-((3-
cyclopropylpyridin-2-yl)methyl)-6-methyl-5-(oxazol -2-yl)pyrazine-2-carboxamide (compound

Ex-4) was prepared in accordance with Scheme ES-2:

Scheme ES-2

0 NH, O NH,

NN + NP SN, HATU, DIEA ~ NJ\(‘\N

, | LTS S0 ¢
Nwo # DMIF, 1t P §H\(o
W 17

EX-4

H

[0120] Compound Ex-4 was characterized with the following results: LC/MS = 351 [M+1]. 'H
NMR (DMSO-d6, 400 MHz) §9.42 (s, 1H), 7.49 (d, 1H), 7.88 (s, 1H), 7.42-7.37 (m, 2H), 7.22-
7.17 (m, 1H), 4.94 (d, 2H), 2.92 (s, 3H).1.99 (t, 1H), 1.07 (m, 2H), 0.72 (m, 2H).
[0121] Table I presents additional compounds of the invention prepared using this same
procedure from an appropriate amine and precursor acid A2. All compounds were characterized
using LC/MS data (shown in the table). Where indicated in the table, enantiomeric forms
present were separated via chiral HPLC. Absolute stereochemistry was not determined in all
instances. In the examples noted in Table I, absolute stereochemistry was determined using
using super critical CO,-chromatography (SCF chromatography). Isomers separated are labelled
in Table 1 as “First”, “Second”, etc. as their order of elution from the column. The following
conditions were employed (noted in Table 1 as “Conditions 17 or “Conditions 2” in Table 1, in
the column identifying the example:
Conditions 1:  SCF/CO, with 25% methanol (1% DEA) running OD-H column;
Conditions 2:  SCF/CO; with n-hexane/ethanol (1% DEA) running AY-H column;
Conditions 3:  SCF/CO; with n-hexane/ethanol (1% DEA) running OZ-H column;
Conditions 4.  SCF/CO; with 15% methanol (2% DEA) running OD column,;
Conditions 5:  SCF/CO; with 30% methanol (1% DEA) running AD-H column;
Conditions 6:  SCF/CO; with 50% methanol running AD-H column,;
Conditions 7. SCF/CO; with 20% methanol (1% DEA) running OJ-H column;
Conditions 8:  SCF/CO; with 35% isopropanol running OD-H column.

Table I
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MS
No. Structure IUPAC Name
M+H]+
AN
| _N 3-amino-6-methyl-N-[(3-
methylpyridin-2-
Ex-5 NH  NH,
yl)methyl]-5-(1,3-oxazol- 325
O)\I(K N 2-yl)pyrazine-2-
7 O carboxamide
1
O NH, 3-amino-N-[(3-
Ex-6 HN )H/k Tj cyclopropylpyridin-2-
N\ N o yl)methyl]-6-methyl-5- 351
» ,\H / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
)-3-amino-N-(6,7-
Ex-7A NH ®) (
O 2 dihydro-5H-
Cond. 1 / N H ’“\H* N cyclopenta[b]pyridin-7- 337
First == '\m \()\(O yD-6-methyl-5-(1,3-
lh / oxazol-2-yl)pyrazine-2-
carboxamide
S)-3-amino-N-(6,7-
Ex-7B o N ()3 (©7
2 dihydro-5H-
Cond. 1 / N H I\L N cyclopenta[b]pyridin-7- 337
3
Second = W/\(O yD)-6-methyl-5-(1.3-
A / oxazol-2-yl)pyrazine-2-
carboxamide
O NH
2 3-amino-6-methyl-5-(1,3-
Ex-9 H '\‘ =N oxazol-2-y1)-N-(quinolin- 361
N \%\( O 8-ylmethyl)pyrazine-2-
X | '\\| / carboxamide
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No. Structure IUPAC Name
M+H]+
AN
| _N 3-amino-6-methyl-N-[(6-
methylpyridin-2-
Ex-10 NH NH,
yl)methyl]-5-(1,3-oxazol- 325
O)\[\a/K N 2-yl)pyrazine-2-
e © carboxamide
A J
E o NH, 3-amino-N-(2,6-
Ex-11 N AN difluorobenzyl)-6-methyl-
H ,\} 5-(1.3-oxazol-2- 346
F AA~\_O, .
I\& ) yDpyrazine-2-
carboxamide
o o NH; 3-amino-N-(isoxazol-5-
Ex-12 N’ ] ” ,\i SN ylmethyl)-6-methyl-5- 301
\ j/\r O (1,3-oxazol-2-yl)pyrazine-
|\} / 2-carboxamide
O NH, 3-amino-6-methyl-5-(1,3-
Ex-13 o 7/\N /IS/K N oxazol-2-y1)-N-(1,3-
<\/ (\1 H ,\s oxazol-2- 301
A O]
A ) ylmethyl)pyrazine-2-
carboxamide
H o NH, 3-amino-6-methyl-N-[(4-
Ex-14 N 7/\ N J\/K N methyl-1H-imidazol-2-
57& H o d o ylymethyl]-5-(1,3-0xazol- 314
lh ) 2-yl)pyrazine-2-
carboxamide
\ 0 NH, 3-amino-6-methyl-N-[(1-
Ex-15 N 7/\ N SN methyl-1H-imidazol-2-
<\/(\1 H yl)ymethyl|-5-(1,3-oxazol- 314
A O
'5 2-yl)pyrazine-2-
/ .
carboxamide
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No. Structure IUPAC Name
M+H]+
H O NH, 3-amino-N-(1H-imidazol-
Ex-16 N/UHAN 2-ylmethyl)-6-methyl-5-
Q\VZ/\H T ymern o 300
\%\( O (1,3-oxazol-2-yl)pyrazine-
A / 2-carboxamide
O NH, 3-amino-6-methyl-3-(1,3-
Ex-17 N )S/k"‘ oxazol-2-yl)-N-(1,3-
| thiazol-5- 317
N NS 0
N\\/ ld ) ylmethyl)pyrazine-2-
carboxamide
O NH 3-amino-6-methyl-3-(1,3-
HN 2-v1)-N-{[3-
Fx-18 N = 5\] oxazol-2-yl)-N-{[3
NS Na o] (trifluoromethyl)pyridin- 379
/ F r\\ / 2-yljmethyl}pyrazine-2-
g °F carboxamide
O NH, 3-amino-6-methyl-5-(1,3-
Ex-19 HNJS/kN oxazol-2-y1)-N-
rimidin-2- 312
_ N N . | o (py
ILI ’\5 ylmethyl)pyrazine-2-
N / .
carboxamide
e} NH, 3-amino-N-[(3-
Fx-20 F HN /‘H/k N fluoropyridin-2-
N o yDmethyl]-6-methyl-5- 329
N N
(1,3-oxazol-2-yl)pyrazine-
N N_/ |
2-carboxamide
O NH
2 3-amino-N-{[6-
HN™ NS (dimethylamino)pyridin-
Ex-21 N l
N N 0 2-yllmethyl}-6-methyl-5- 354
N A / (1,3-oxazol-2-yl)pyrazine-
N 2-carboxamide
<N
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No. Structure IUPAC Name
M-+H]+
O NH, 3-amino-N-[(6-
Ex-22 N N NN methoxypyridin-2-
H Dmethyl]-6-methyl-5- 341
a NANO ?1)2 y]12 1)5 i
.3-oxazol-2-yl)pyrazine-
O N_/ |
2-carboxamide
O NH 3-amino-N-(isoquinolin-
Fx-23 ” Z N 8-ylmethyl)-6-methyl-5- 361
Na | 0o (1,3-oxazol-2-yl)pyrazine-
Y i\l [\\| / 2-carboxamide
O NH, 3-(3.4-dihydroquinolin-
Ex-24 N /U\/LN 1(2H)-ylcarbonyl)-5- 136
N | o) methyl-6-(1,3-0xazol-2-
|\¥ / yDpvrazin-2-amine
O
NH 3-amino-6-methyl-5-(1,3-
HN/U\/kN VN
Ex-25 d | oxazol-2-yl)-N-(2
Y\/O pyridin-2- 325
N N_/ ylethyl)pyrazine-2-
g | carboxamide
0O NH, 3-amino-6-methyl-N-[(1-
Ex-26 HN )S/I\N methyl-1H-pyrazol-3-
N\ N_ I o yl)ymethyl]-5-(1,3-oxazol- 314
—N '\& ) 2-yl)pyrazine-2-
carboxamide
/ o | ~N 3-amino-6-methyl-5-(1,3-
Ex-27 NZ NN e oxaz0l-2-yl)-N-(pyridin- 311
N ! NH 4-ylmethyl)pyrazine-2-
NH, O carboxamide
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N
/ o) = [ 3-amino-6-methyl-5-(1,3-
Ex-28 NZNAN ~ oxazol-2-yl)-N-(pyridin- 311
N | NH 3-ylmethyl)pyrazine-2-
NH, carboxamide
o 3-amino-N-(isoquinolin-
Ex-29 4 | 3-ylmethyl)-6-methyl-3-
NZNA N i ' o 361
| (1.3-oxazol-2-yl)pyrazine-
\ NH .
2-carboxamide
NH,
/ o 3-amino-N-(2-
Ex-30 NZNZ N fluorobenzyl <
uorobenzyl)-6-methyl-5- 128
N ! NH (1,3-oxazol-2-yl)pyrazine- )
NH, O 2-carboxamide
F
o 3-amino-N-(3-
Ex-31 / N)\)\ N fluorobenzyl)-6-methyl-5- 398
(1,3-oxazol-2-yDpyrazine-
N I NH .
2-carboxamide
NH,
F
/ O 3-amino-N-(4-
Ex-32 - ;
N Z >N fluorobenzyl)-6-methyl-5- 378
s | NH (1,3-oxazol-2-yl)pyrazine-
NH, 2-carboxamide
o N 3-amino-6-methyl-5-(1,3-
Ex-33 4 [ oxazol-2-y1)-N-(quinolin-
NN A 361
2-ylmethyl)pyrazine-2-
N L NH
N .
carboxamide
NH,
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Ex-34

3-[(3,3-difluoropiperidin-
1-yl)carbonyl]-5-methyl-
6-(1,3-oxazol-2-

yDpyrazin-2-amine

324

Ex-35

3-amino-N-[(4,6-
dimethylpyridin-2-
ylymethyl]-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

339

Ex-36

3-amino-N-{[1-(2,2-
difluoroethyl)-1H-
benzimidazol-4-
yljmethyl }-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

414

Ex-37

3-amino-6-methyl-5-(1,3-
oxazol-2-yl)-N-[(1,4,5-
trimethyl-1H-imidazol-2-
yDmethyl|pyrazine-2-

carboxamide

342

Ex-38

3-amino-6-methyl-N-{[5-
methyl-1-(1-methylethyl)-
1H-imidazol-4-
yljmethyl}-5-(1,3-0xazol-
2-yl)pyrazine-2-

carboxamide

356

Ex-39

3-amino-6-methyl-5-(1,3-
oxazol-2-yl)-N-(1,3-
oxazol-5-
ylmethyl)pyrazine-2-

carboxamide

301
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O NH; 3-amino-N-(isothiazol-5-
Ex-40 HN /U\/k N ylmethyl)-6-methyl-5- 317
N’S N 7)\( O (1,3-oxazol-2-yl)pyrazine-
\ ] y\& / 2-carboxamide
o) NH, 3-amino-N-[(3,6-
Ex-41 HN )S/k N dimethylpyridin-2-
N < N | o yl)methyl]-6-methyl-5- 339
l\‘l ) (1,3-oxazol-2-yl)pyrazine-
e
2-carboxamide
O  NH,
3-amino-6-methyl-3-(1,3-
HN N
Ex-42 N N P oxazol-2-y1)-N-{[4-
'\5 ) (trifluoromethyl)pyridin- 379
N 2-yl|methyl}pyrazine-2-
F F carboxamide
O NH, 3-amino-N-[(3-
N N J 0 yl)methyl]-6-methyl-5- 341
R
A (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
F 3-amino-N-{[1-(2,2-
ifl D)-1H-
2\ F O NH, difluoroethyl)
Ex-44 N imidazol-2-ylmethy1}-6-
Y\ N AN 364
<\/ k H N | methyl-5-(1,3-oxazol-2-
Y O yDpyrazine-2-
I\¥ \} carboxamide
O H,N 3-amino-N-[(4-
Ex-45 HN J\%\ N chloropyridin-2-
cl ~ N | 0 ylmethyl]-6-methyl-5- 345
l \ Iq / (1,3-oxazol-2-yl)pyrazine-
& 2-carboxamide
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Ex-46

3-amino-N-[(3-
chloropyridin-4-
yDmethyl]-6-methyl-5-
(1,3-oxazol-2-yDpyrazine-

2-carboxamide

345

Ex-47

3-amino-N-[(3-chloro-5-
fluoropyridin-2-
yDmethyl]-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

363

Ex-48

3-amino-6-methyl-N-[(4-
methylpyridazin-3-
yDmethyl]-5-(1,3-oxazol-
2-yl)pyrazine-2-

carboxamide

326

Ex-49

3-amino-N-[(5-
chloropyridin-2-
ylymethyl]-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

345

Ex-50

3-amino-6-methyl-N-[(1-
methyl-2-ox0-1,2-
dihydropyridin-3-
yDmethyl]-5-(1,3-oxazol-
2-yl)pyrazine-2-

carboxamide

341

Ex-51

3-amino-6-methyl-3-(1,3-
oxazol-2-yl)-N-(pyridin-
2-ylmethyl)pyrazine-2-

carboxamide

311

66

SUBSTITUTE SHEET (RULE 26)




WO 2016/081290

CA 02967944 2017-05-15

PCT/US2015/060509

Exp.
No.

Structure

IUPAC Name

M+H]+

Ex-52

O NH,

| /\Nt HH/EN o
%, ™5

3-amino-6-mcthyl-5-(1,3-
oxazol-2-yl)-N-[(1-
oxidopyridin-2-
yhmethyl]pyrazine-2-

carboxamide

327

Ex-53

O NH,

3-amino-N-[(6-
fluoropyridin-3-
yDmethyl]-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

329

Ex-54

3-amino-N-{[6-chloro-4-
(trifluoromethyl)pyridin-
2-yl]methyl}-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

413

Ex-55

3-amino-N-{[5-methoxy-
6-
(trifluoromethyl)pyridin-
2-yl|methyl}-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

409

Ex-56

O NH,

™

3-amino-6-methyl-N-[(5-
methylpyridazin-3-
yDmethyl]-5-(1,3-oxazol-
2-yl)pyrazine-2-

carboxamide

326

Ex-57

O NH,

N 7)\‘,\‘]/}

3-amino-N-[(5-
fluoropyridin-2-
yDmethyl]-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

329
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-amino-6- A1-N-{[3-
O NH, 3-amino-6-methyl-N-{[3
O methyl-4-(2,22-
Ex-58 | F NN )S/k N . .
X- N H , trifluoroethoxy)pyridin-2-
F Z Ne e} 423
,\‘J yl}methyl}-5-(1,3-0xazol-
/ 2-yl)pyrazine-2-
carboxamide
O NH, 3-amino-6-methyl-5-(1,3-
Ex-59 o S NJ\%\ N oxazol-2-yl)-N-{[5-
H trifluoromethyl)pyridin- 379
F _N N I o ( yD)py
[\‘I\) 2-yljmethyl}pyrazine-2-
/ .
carboxamide
O NH, 3-amino-6-methyl-N-(2-
Ex-60 N )H/k N methyl-2-pyridin-4-
P H N j/“\ro ylpropyl)-5-(1,3-oxazol-2- 353
Dpyrazine-2-
A iy |
carboxamide
0O NH, 3-amino-N-[(4-
Ex-61 HN /Uﬁ/k N fluoropyridin-2-
F N N I o yl)methyl]|-6-methyl-5- 329
(1,3-oxazol-2-yl)pyrazine-
! N_/ |
2-carboxamide
o) NH, 3-amino-N-[(3,5-
Fx-62 F HN /‘S/k N difluoropyridin-2-
D)methyl]-6-methyl-5- 347
§ N ] o yhmethy ]1 1 \
(1,3-oxazol-2-yl)pyrazine-
AN N_/ |
2-carboxamide
(0} NH, 3-amino-N-{[4,6-
F HN /‘S/k N bis(difluoromethy)pyridi
Ex-63 |

n-2-yljmethyl}-6-methyl- 411
5-(1,3-oxazol-2-
yDpyrazine-2-

carboxamide
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O N H2 3-amino-N-[(2-
Ex-64 OHH N hydroxypyridin-3-
ylmethyl]-6-methyl-5- 327
N
A W)\f\) (1,3-oxazol-2-yDpyrazine-
2-carboxamide
o) NH, 3-amino-N-[(2-
Ex-65 ¢l HN )S/kN chloropyridin-3-
N N o yl)methyl]-6-methyl-5- 345
N
I r\} (1,3-oxazol-2-yl)pyrazine-
~ / .
2-carboxamide
3-amino-6-methyl-5-(1,3-
HoN
Ex-66 (o) / N (o) Oxazol-Z-yl)-N-(l-
—N & ] pyrimidin-2-ylpiperidin-4- 381
p NH = N .
\ yl)pyrazine-2-
carboxamide
0 NH, 3-amino-6-methyl-N-[(3-
Ex-67 7 ! N /U\/‘\ N methylpyridin-4-
H ylmethyl]-5-(1,3-oxazol- 325
N S N « | o vD y1]-5-(
I\S j 2-yl)pyrazine-2-
carboxamide
o H,N 3-amino-N-(2-azetidin-1-
Ex-68 ) N o yl-2-oxoethyl)-6-methyl-
N \ \ J 5-(1.3-oxazol-2- 317
N = .
C { H yDpyrazine-2-
carboxamide
H 3-amino-6-methyl-5-(1,3-
Ex-69 oxazol-2-yl) -N-
k (pyrimidin-3- 312
7)\/\) ylmethyl)pyrazine-2-
carboxamide
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O NH, 3-amino-N-[(2,6-
Ex.70 HN)\)\N dimethylpyridin-3-
N N | o ylmethyl]-6-methyl-3- 339
, '\\j (1,3-oxazol-2-yDpyrazine-
_
N 2-carboxamide
3-amino-N-[(2,4-
Ex71 N N dimethyl-1,3-thiazol-5-
)/ O)\'\q/g N yDmethyl]-6-methyl-5- 345
7/\/O (1,3-oxazol-2-yl)pyrazine-
lﬁ j 2-carboxamide
Cl .
3-amino-N-[(3-
ExT3 “ L] NH NH, chloropyridin-2-
AN OMN ylymethyl]-6-methyl-5- 345
l\ﬂ W/K'/ o) (1.3-oxazol-2-yl)pyrazinc-
,\\1 \} 2-carboxamide
F o NH 3-amino-N-[(2-fluoro-5-
2
Fx-73 NN\ N )K(k methylpyridin-3-
- SN
| H ,\l ylymethyl]-6-methyl-5- 343
Z A0
|\¥ \} (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
E o NH 3-amino-N-[(5-chloro-3-
2
Ex-74 N N JS/\ N fluoropyridin-2-
NI N ylmethyl]-6-methyl-5- 363
Cl F X O .
[\\ J (1.3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-N-{[2,6-
F O NH, . .
bis(difluoromethy)pyridi
Ex-75 F |\i N N &/k N n-4-yljmethyl}-6-methyl- A1l
A Nj)\ro 5-(1,3-0xazol-2-
F F [\\I j yDpyrazine-2-
carboxamide
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0 NH, 3-amino-6-mcthyl-5-(1,3-
Fx-76 I(\\'/\ N /u\/k N oxazol-2-yl)-N-
H imidin-4- 312
N N | (pyrimidin:
~F X o)
ylmethyl)pyrazine-2-
N/ .
carboxamide
o NH, 3-amino-N-[(1,4-
Ex-77 Y, N J\’/g N dimethyl-1H-pyrazol-3-
(\1 H '\s o yD)methyl]-6-methyl-3- 328
- A
/ r\\ ) (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
o) NH, 3-amino-N-[(1,5-
Ex-78 N7 N NV dimethyl-1H-pyrazol-4-
N RO yl)methyl]-6-methyl-5- 328
A o] )
/ '\x ) (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
ﬁ o NH 3-amino-N-[(1-ethyl-1H-
2 . )
Ex-79 N N )K(g \ imidazol-2-yl)methyl]-6-
<\,Z/\H '\‘ methyl-5-(1,3-oxazol-2- 328
o O
A \) yl)pyrazine-2-
/ carboxamide
O NH, 3-amino-N-[(6-methoxy-
O N .
Ex-80 I N N SN 3-methylpyridin-2-
- H ,\‘ yl)methyl]-6-methyl-5- 355
F O
YK'\\T\) (1,3-oxazol-2-yl)pyrazine-
/ 2-carboxamide
o NH, 3-amino-N-|(4.6-
Fx-81 N Y\ N M N dimcthylpyrimidin-2-
| Ny H ,\l \H\ro yDmethyl]-6-methyl-5- 340
= A
(1,3-oxazol-2-yl)pyrazine-
\ .
2-carboxamide
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Ex-82A O NH, 3-amino-6-methyl-5-(1,3-
Cond. 1 _ \ )\/k \ oxazol-2-yl)-N-(1-
H | pyridin-2- 325
First ~ LI NS © :
'\\1 / ylethyDpyrazine-2-
carboxamide
Ex-82B O NH, 3-amino-6-methyl-5-(1,3-
Cond. 1 _ \ J\/k \ oxazol-2-y1)-N-(1-
h H N o pyridin-2- 325
Second x N .
I\\l ) ylethyl)pyrazine-2-
carboxamide
HAN 3-amino-N-(4,4-
Fx-83 o 2 N difluorocyclohexyl)-6-
F?O\ NM 3 o methyl-5-(1,3-oxazol-2- 338
H N= \ / yl)pyrazine-2-
carboxamide
Ex-84A o NH 3-amino-6-methyl-5-(1,3-
2
oxazol-2-y1)-N-(5,6,7.8-
Cond. 1 N N J\%\ N y .
,\l H N | tetrahydroisoquinolin-5- 351
First # N o .
'\\ \/} yDpyrazine-2-
carboxamide
Ex-84B H 3-amino-6-methyl-5-(1,3-
o HN
Cond. 1 N oxazol-2-y1)-N-(5,6,7.8-
g N 7 i e} tetrahydroisoquinolin-5- 351
Second ( N 1 . .
N / yl)pyrazine-2-
carboxamide
3-amino-6-methyl-N-{[6-
o H:N y1-N-{[
Ex-85 N (1-methylethyl)pyridin-2-
/N H)KNZ\ \ o yljmethyl}-5-(1,3-0xazol- 353
- N \ 2-yl)pyrazine-2-
carboxamide
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3-amino-6-methyl-N-{[1-
(1-methylethyl)-1H-
imidazol-2-ylJmethyl}-5- 342

Ex-87

(1,3-oxazol-2-yDpyrazine-

2-carboxamide

3-amino-6-methyl-N-[(3-
methyl-2,2"-bipyridin-6-
yl)methyl]-5-(1,3-0xazol- 402

Ex-88

2-yl)pyrazine-2-

carboxamide

3-amino-6-methyl-N-{[3-
methyl-6-(1-

Ex-89 methylethyl)pyridin-2-

367
yljmethyl}-5-(1,3-0xazol-
2-yl)pyrazine-2-

carboxamide

3-amino-N-{[6-(2-

ethoxyethyl)-3-
Ex-90 methylpyridin-2-
397
yljmethyl}-6-methyl-5-

(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

3-amino-N-{[1-(2,2-
F \ \ )\/K N difluoroethyl)-2-ox0-1,2-
Ex-91 T\ | H I\E dihydropyridin-3-
A O 391
'\Sj yl]methyl}-6-methyl-5-

(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

3-amino-6-methyl-N-{[1-

F o) \ methyl-4-
Ex-92 N : 2N N\ \Q (trifluoromethy1)-1H- 382
[ AN | imidazol-2-ylmethy1}-5-
N N7
| (1,3-oxazol-2-yl)pyrazine-

2-carboxamide
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N o NH, 3-amino-N-[(1-
\ cyanocyclobutyl)methyl]-
Ex-93 N Z>N
H 6-methyl-5-(1,3-0xazol-2- 313
N A _ o
N Q ) yD)pyrazine-2-
carboxamide
Ex.94A O NH, 3-amino-6-methyl-5-(1,3-
N )KKL oxazol-2-y1)-N-(1-
N N
Cond 1 “ T H | pyridin-2- 339
A Na o
First |\5 ) ylpropyl)pyrazine-2-
carboxamide
Ex.94B 'e} NH, 3-amino-6-methyl-5-(1,3-
X oxazol-2-yl)-N-(1-
HN # N o
Cond 1 ~ N | o pyridin-2- 339
| 1 ine-2-
Second , N I\H ) ylpropyl)pyrazine
carboxamide
C NH, 3-amino-N-(1H-indol-7-
Ex-95 NN ylmethyl)-6-methyl-5- 340
NH NS | o (1,3-oxazol-2-yl)pyrazine-
_ |\\ / 2-carboxamide
o H,N 3 -amj'n(.)-N-(imidazo-[l,Z-
Ex-96 _ y N a]pyridin-3-yl-methyl)-6-
N o) methyl-5-(1,3-0xazol-2- 350
\ Ho NS
¥ | a l\\l / yl)-pyrazine-2-
carboxamide
0o NH, 3-amino-6-methyl-N-[(2-
Ex-97 %/\ N )S)\ N methylimidazo[1,2-
N A N_ I o a|pyridin-3-yl)methyl|-3- 364
(1.3-oxazol-2-yl)pyrazinc-
\ /] N_/ ,
2-carboxamide
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Ex-98

HN

Qo”m/

3-amino-6-mcthyl-5-(1,3-
oxazol-2-yl)-N-(5.6,7.8-
tetrahydro-1,8-
naphthyridin-2-
ylmethyl)pyrazine-2-

carboxamide

366

Ex-99

O H2N

~ \/

3-amino-6-methyl-5-(1,3-
oxazol-2-y1)-N-[(1-
oxidopyridin-3-
ylymethyl|pyrazine-2-

carboxamide

327

Ex-100

L
S w’n

3-amino-N-{[1-
(cyclopropylmethyl)-5-
methyl-1H-imidazol-4-
yljmethyl }-6-methyl-5-
(1.3-oxazol-2-yl)pyrazinc-

2-carboxamide

368

Ex-101

. o HN

F9/,,.Q %\N

F 1IN \ o
" ﬂ]

3-amino-6-methyl-5-(1,3-
oxazol-2-yl)-N-|cis-4-
(trifluoromethyl)cyclohex
yl]pyrazine-2-

carboxamide

370

Ex-102

Qf m

3-amino-6-methyl-N-[(6-
methylimidazo[1,2-
a]pyridin-2-yl)methyl]-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

364

Ex-103

o HoN

3-amino-6-methyl-3-(1,3-
oxazol-2-y1)-N-(1,4,5,6-
tetrahydrocyclopentalc|py
razol-3-
ylmethyl)pyrazine-2-

carboxamide

340
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O NH, 3-amino-N,6-dimethyl-5-
Ex-106 N N N (1,3-oxazol-2-y1)-N-(1-
N | N . I o pyridin-2- 339
,\\ ) ylethyDpyrazine-2-
carboxamide
O NH, 3-amino-N-[(5-fluoro-3-
Ex-107 N N SN methylpyridin-2-
E I _N H ,\5 _ o yD)methyl]-6-methyl-5- 343
I\\I p, (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
£ F o NH, 3-amino-6-methyl-5-(1,3-
Ex-108 F N\V/\ N )S)\ N oxazol-2-y1)-N-{[4-
| H ’\& (trifluoromethyl)pyrimidi 380
= N S o
n-2-yljmethyl}pyrazine-2-
N_/ |
carboxamide
O NH, 3-amino-N-[(5-
Ex-109 N Y\ N AN fluoropyrimidin-2-
. | uoH o J_ o yl)methyl]-6-methyl-5- 330
=
A / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
o NH, 3-amino-N-[(4-
Ex-110 HN N methoxypyrimidin-2-
yDmethyl]-6-methyl-5- 342
_o N\ N | o ylmethyl] y .
l '\5 (1.3-oxazol-2-yl)pyrazine-
~N / .
2-carboxamide
0 H,N 3-amino-6-methyl-N-[(7-
Ex-111 N N AN mcth3'fh.mldazo[1,2-
/ 7 I H N o alpyridin-2-yl)methyl]-5- 364
N N \ (1,3-oxazol-2-yl)pyrazine-
— N—/
2-carboxamide
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3-amino-N-[2-(4-

o H,N
Ex-112 ) N fluorophenyl)-2-
F\@\(\ N y oxoethyl]-6-methyl-5- 356
5 H = \ J (1,3-oxazol-2-yDpyrazine-
2-carboxamide
0 H,N 3-amino-N-[3-(3,3-
Ex-113 N J\‘/\\ N difluoropyrrolidin-1-
N H § w)\(o yD)propyl]-6-methyl-5- 367
[y
\ - -2-vDypyrazine-
E NJ (1,3-oxazol-2-yl)pyrazine
2-carboxamide
3-amino-N-{[1-
O NH, (cyclopropylmethyl)-1H-
Ex-114

imidazol-4-yl|methyl}-6-

HN"J\)\N
I\II 354
N /Y \,/A( O] methyl-5-(1,3-oxazol-2-

- v

yl)pyrazine-2-

carboxamide

3-amino-N-(3,3-

O NH,
Ex-115 F?O\N J\)\N difluorocyclopentyl)-6-
Ho | methyl-5-(1,3-0xazol-2- 324
™y
W

yDpyrazine-2-

carboxamide

3-amino-6-methyl-5-(1,3-
Ex-116 O\ )\%N oxazol-2-yl)-N-[1-(2,2,2-
H \ o trifluoroethyl)piperidin-3- 385
N
At e
F

O H2N

yl]pyrazine-2-

F
carboxamide
H
(Nj\ O NH, 3-amino-6-methyl-5-(1,3-
Ex-117 oxazol-2-yl)-N-piperidin-
”%N 3yl ‘y) 2 " 303
- razine-2-
P o Yipy
'\N carboxamide
/
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HN 3-amino-6-mcthyl-5-(1,3-
Fx-118 F (o] N oxazol-2-yl)-N-[trans-4-
F §\<\ \ o (trifluoromethyl)cyclohex 370
I}Q.”NH ﬁ] yl]pyrazine-2-
carboxamide
3-amino-N-{[6-(1-
0o HzN hydroxy-1-
Ex-119 HO )\\2\ N methylethyl)pyridin-2-
WN Nﬁb ylmethy1}-6-methyl-5- 369
/ (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
\ o) NH, 3-amino-N-[(1,4-
Ex-120 N SN MN dimethyl-1H-imidazol-2-
§,|(1 Ho T o ylymethyl]-6-methyl-5- 328
jﬁ/j (1.3-oxazol-2-yl)pyrazine-
2-carboxamide
o H,N 3-amino-6-methyl-5-(1,3-
Ex-121 F )\2\ N oxazol-2-y-N-Ale-
N N \ e} (trifluoromethyl)pyridin- 379
F )Pd : N ﬁj 2-yljmethyl}pyrazine-2-
carboxamide
o HN 3-amino-N-{|6-
Fx-122 N N )\\2% N o (methoxymethyl)pyridin-
\O/\d\ NN ﬁ J 2-ylmethyl}-6-methyl-3- 355
S (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
H,N 3-amino-N-(2-
Fx-123 o ) N o methoxyethyl)-6-methyl-
NH%] 5-(1,3-0xaz0l-2- 278
/O f yDpyrazine-2-
carboxamide
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0 NH, 3-amino-N-[(2-
Ex-124 / N)K(LN methoxypyridin-3-
Y | H N | o ylmethyl]-6-methyl-5- 341
N CID A / (1,3-oxazol-2-yDpyrazine-
2-carboxamide
O NH, 3-(5,8-dihydro-1,7-
Ex-125 N N M N naphthyridin-7(6H)-
. -5- 1-6=
S | ,\} P o ylcarbonyl)-5-methyl-6 337
'5 j (1,3-oxazol-2-yl)pyrazin-
2-amine
o) NH, 3-amino-6-methyl-5-(1,3-
Ex-126 N\ N )S/K N o0xazol-2-y1)-N-{[5-
Fo /E/\H \ J_ o (trifluoromethyl)pyrimidi 380
F [\\ / n-2-yljmethyl}pyrazine-2-
carboxamide
3-amino-N-[(1-
o HeN -
Ex-127 N cyclobutyl-1H-imidazol-
N l\\j P o] 2-yl)methyl]-6-methyl-5- 354
&/}q \ J (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-N-
Q He 1 Imethy1)-6
Ex-128 <N (cyclopropylmethyl)-6-
( H \ p, (@] methyl-5-(1,3-0xazol-2- 274
\N J yDpyrazine-2-
carboxamide
OH o NH, 3-amino-N-(5-fluoro-2-
Ex-129 N M N hydroxybenzyl)-6-methyl-
H ,\‘ \ 5-(1,3-oxazol-2- 344
Vs
j)\g/\/) yDpyrazine-2-
carboxamide
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Ex-130

@ h)

3-amino-N-[(185,25)-2-
hydroxy-2,3-dihydro-1H-
inden-1-yl]-6-methyl-5-
(1,3-oxazol-2-yDpyrazine-

2-carboxamide

352

Ex-131

H,N

5-methyl-6-(1,3-oxazol-2-
yD)-3-[(2-phenylazetidin-
1-yl)carbonyl|pyrazin-2-

amine

336

Ex-132

O NH,

HN/‘\K\N
oy
\_s j

3-amino-6-methyl-3-(1,3-
oxazol-2-yl)-N-(thiophen-
2-ylmethyl)pyrazine-2-

carboxamide

316

Ex-133

O NH,

Ry

3-amino-6-mcthyl-N-[4-
(1-methylethyl)benzyl]-5-
(1.3-oxazol-2-yl)pyrazine-

2-carboxamide

352

Ex-134

O NH,

MN
S

3-amino-N-(4-
cyclopropylbenzyl)-6-
methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-

carboxamide

350

Ex-135

H2N

e

3-amino-N-(2-fluoro-3-
methylbenzyl)-6-methyl-
5-(1,3-oxazol-2-
yDpyrazine-2-

carboxamide

342

Ex-136

O H,N

Poh
O
Jogas e

3-amino-6-methyl-5-(1,3-
oxazol-2-y1)-N-(2,4,6-
trimethylbenzyl)pyrazine-

2-carboxamide

352
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M+H]+

3-amino-N-(4-fluoro-3-

o HN
Ex-137 )K(\\ N methylbenzyl)-6-methyl-
\D”H \ \%\g/ N 5-(1,3-0xazol-2- 342
F J yl)pyrazine-2-
carboxamide
o NH2 3-amino-N-[(18)-2,3-

dihydro-1H-inden-1-y1]-6-

methyl-5-(1,3-0xazol-2- 336
\H\\/\) yl)pyrazine-2-

carboxamide

Ex-138 ’/N

3-amino-N-(4-

Ex-139 \/©/\ T ethylbenzyl)-6-methyl-5- 138
\H\(J (1,3-oxazol-2-yl)pyrazine- 7

2-carboxamide

3-amino-N-[(1R)-2.3-

o) NH
Ex-140 NMN dihydro-1H-inden-1-yl|-6-
Ho methyl-5-(1,3-oxazol-2- 336
ylpyrazine-2-
o0/ .
carboxamide
3-amino-6-methyl-N-[(1-
0 el hyl 1
Ex-141 )l\ﬁN methyl-1H-pyrrol-2-
N™ 1 N D)methyl]-5-(1,3-0xazol- 313
= H N__ A~ vD yl]-5-(
\ N\ J 2-yl)pyrazine-2-
carboxamide
0 NH 3-amino-N-[(1,5-

dimethyl-1H-pyrrol-2-

HN M N
Ex-142 \Q}\jj ,\l\%\( N yhmethyl]-6-methyl-5- 327
4 3-0X2 -2-y Tazine-
\_J OJ (1,3-oxazol-2-yl)pyrazine

2-carboxamide
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Ex-143

] HNMN X
- Y

O NH,

3-amino-N-(3-
methoxybenzyl)-6-
methyl-5-(1,3-oxazol-2- 340
yD)pyrazine-2-

carboxamide

Ex-144

H2N

T

3-amino-N-(2-
methoxybenzy1)-6-
methyl-5-(1,3-0xazol-2- 340
yDpyrazine-2-

carboxamide

Ex-148

& h)

3-amino-N-[(4R)-3.4-
dihydro-2H-chromen-4-
yl]-6-methyl-5-(1,3- 352

oxazol-2-yl)pyrazine-2-

carboxamide

Ex-146

O H2N

Y

3-amino-N-[(4S5)-3,4-

dihydro-2H-chromen-4-
yl]-6-methyl-5-(1,3- 352
oxazol-2-yl)pyrazine-2-

carboxamide

Ex-147

o) NH2

Y“gj

3-amino-N-[(3R)-2.3-
dihydro-1-benzofuran-3-
y1}-6-methyl-5-(1,3- 338

oxazol-2-yl)pyrazine-2-

carboxamide

Ex-148

N
ok
~0

Y.

3-amino-N-(4-
methoxybenzyl)-6-
methyl-5-(1,3-oxazol-2- 340
yDpyrazine-2-

carboxamide
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Ex-149

S

ot

N@N "
RV

3-amino-N-(1,3-
benzothiazol-2-ylmethyl)-
6-methyl-5-(1,3-0xazol-2-
yD)pyrazine-2-

carboxamide

367

Ex-150

S

3-amino-6-methyl-5-(1,3-
oxazol-2-yl)-N-[(2-
thiophen-2-yl-1,3-thiazol-
4-yl)methyl]pyrazine-2-

carboxamide

399

Ex-151

3-(5,7-dihydro-6H-
pyrrolo[3,4-d]pyrimidin-
6-ylcarbonyl)-5-methyl-6-
(1,3-oxazol-2-yl)pyrazin-

2-amine

324

Ex-153

3-amino-N-(2-
hydroxybenzyl)-6-methyl-
5-(1,3-oxazol-2-
yl)pyrazine-2-

carboxamide

326

Ex-154

HO

3-amino-N-(2-hydroxy-5-
methylbenzyl)-6-methyl-
5-(1.3-oxazol-2-
yDpyrazine-2-

carboxamide

340

Ex-155

3-amino-N-(4-
hydroxybenzyl)-6-methyl-
5-(1,3-oxazol-2-
yDpyrazine-2-

carboxamide

326
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3-amino-N-[(1R,25)-2-
OH ) HN e [(, )
Ex-156 : <N hydroxy-2,3-dihydro-1H-
N \ N inden-1-yl]-6-methyl-5- 352
7
H N \%\{)J (1,3-oxazol-2-yDpyrazine-
2-carboxamide
@] o NH, 3-amino-N-[(35)-2,3-
Ex-157 N )H/K N dihydro-1-benzofuran-3-
H l\l ylj-6-methyl-5-(1,3- 338
P N
/\/) oxazol-2-yl)pyrazine-2-
o carboxamide
3-amino-N-(3-
o Ml hydroxybenzyl)-6-methyl
Ex-158 SN ydroxybenzyl)-6-methyl-
HO N™ A N 5-(1,3-oxazol-2- 326
N_ A~z
J yDpyrazine-2-
carboxamide
OH 3-amino-N-[(1R,2R)-2-
O NH, .
hydroxy-2,3-dihydro-1H-
Ex-159 N N
H [\II inden-1-yl]-6-methyl-5- 352
\Kkg/ N (1,3-oxazol-2-yl)pyrazine-
\/) 2-carboxamide
3-amino-N-(6,7-dihydro-
O NH, 5H-pyrrolo[2,1-
Ex-160 NMN c][1.2.4]triazol-3-
- w/\(O ylmethyl)-6-methyl-5-

[\\ / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-N-(1,4,5,6,7,8-

Q\’/\ O NH, hexahydrocyclohepta[c]py
Ex-161 NJ\H\N razol-3-ylmethy1)-6-
CT R ymem 368

methyl-5-(1,3-oxazol-2-
yDpyrazine-2-

carboxamide
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HoN 3-amino-N-[(4-fluoro-3-
o "2 -
Ex-162 N methylpyridin-2-
F / ﬁ () o ylmethyl]-6-methyl-5- 343
~ \\l S \ J (1,3-oxazol-2-yDpyrazine-
2-carboxamide
HoN 3-amino-N-[(3-cthyl-4-
o ™2 L
Ex-163 \ v N fluoropyridin-2-
F/ N \ \ o yl)methyl]-6-methyl-5- 357
- }\l N I{I J (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
o NH, 3-amino-N-(1H-
Ex-164 NY\NJ\)\N benzimidazol-2-
@/ NH H N | o ylmethyl)-6-methyl-5- 350
I\\I p, (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
HoN 3-amino-N-(4-
Ex-165A 2
o N o hydroxycycloheptyl)-6-
Cond. 2 ¢ ) ] methyl-5-(1,3-0xaz0l-2- 332
First HO N N yDpyrazine-2-
carboxamide
3-amino-N-(4-
- O NH
Ex-165B HO\Q\ J\)\ Z hydroxycycloheptyl)-6-
X
Cond. 2 N Y N . methyl-5-(1,3-oxazol-2- 332
Second T/\I\\( p yDpyrazine-2-
carboxamide
HoN 3-amino-N-(4-
- 2
Ex-165C o N hydroxycycloheptyl)-6-
Cond. 3 HO H kl p. 0 methyl-5-(1,3-oxazol-2- 332
First \m / yl)pyrazine-2-
carboxamide
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3-amino-N-(4-
Ex-165D © "\ hydroxycycloheptyl)-6-
Cond. 3 HOO\ N)\\ﬁ " o) methyl-5-(1,3-0xazol-2- 332
Second ot ﬁ«] yDpyrazine-2-
carboxamide
H,N 3-amino-N-[(1-cthyl-1H-
Ex-166 N :{N)H\{\N o 1.2 4-triazol-5-ylymethyl]-
(\ g 3 6-methyl-5-(1,3-0xaz01-2- 329
N ) ﬂj yl)pvrazine-2-
carboxamide
o H,N 3-amino-N-[(3-
Ex-167 0 )\(¥ N ethoxypyridin-2-
7 N H Q \(\‘\/O ylmethyl] -6-methyl-5-. 355
~ N J (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-N-[(3-
O NH, cyclopropyl-5-
Ex-169 # N N /u\/k N fluoropyridin-2-
FN\ I i T‘S\%\(O ylymethyl|-6-methyl-5- 369
l\\J (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-N-[(4-
O NH; cyclopropyl-1-methyl-1H-
Ex-170 —N AN H)S'\ll/k N pyrazol-3-yl)methyl]-6- 354
== P o methyl-5-(1,3-oxazol-2-
mj yl)pyrazine-2-
carboxamide
3-amino-N-[(1R,25)-2-
Ex-171 -9 o HN N N (methoxymethyl)cyclopen
g 4 %_( ] tyl]-6-methyl-3-(1.3- 332
NH o oxazol-2-ylypyrazine-2-
carboxamide
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o H,N 3-ammo-N-F( 3-
Ex-172 fluoropyrazin-2-
ylmethyl]-6-methyl-3- 330
ﬁj (1,3-oxazol-2-yDpyrazine-
2-carboxamide
O NH, 3-amino-N-(2-ethoxy-6-
Ex-173 N/IH/kN fluorobenzyl)-6-methyl-5- 372
o) N 7/'&\/0 (1.3-oxazol-2-yl)pyrazine-
‘\ |\§ j 2-carboxamide
3-amino-6-methyl-N-[(1-
O HN methyl-1,4,5,6-
Ex-174 tetrahydrocyclopenta[c]|py 354
ﬁj razol-3-ylymethyl]-5-(1,3-
oxazol-2-yl)pyrazine-2-
carboxamide
o NH, 3-amino-6-methyl-N-[(5-
Ex-175 J\ANJ‘\)\N methylpyrimidin-4-
H N o yl)ymethyl]-5-(1,3-0xazol- 326
~F N \\7 2-yl)pyrazine-2-
N_/ ,
carboxamide
O NH, 3-amino-N-(isoquinolin-
Ex-178 N/‘K(/K 1-ylmethyl)-6-methyl-3-
N VI T 361
7 o) (1,3-oxazol-2-yl)pyrazine-
I\S J 2-carboxamide
3-amino-N-[(3-
Ex-179 ethylpyridin-2-ylymethyl]-
6-methy1-5-(1 3-0xaz0l-2- 339

J

yDpyrazine-2-

carboxamide
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3-amino-N-[(3-
o NH, cyclopropyl-4-
Ex-180 N AN N /u\/L N fluoropyridin-2-
H N | o 369
P N ylmethyl]-6-methyl-5-

l\\l / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-6-methyl-5-(1,3-

O NH, oxazol-2-y1)-N-{[1-(2,2,2-
Ex-181 F.C =N HN)H/kN trifluoroethyl)-1H-
SN N o 432
N o benzimidazol-4-
l\\l / yljmethyl }pyrazine-2-
carboxamide
3-amino-N-{|3-
O NH, cyclopropyl-5-
Ex-182 N ~ i
X= A H Z ~N (trifluoromethyl)pyridin- 410
F S N Ao 2-yl]methyl}-6-methyl-5-
F
l\\l / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-6-methyl-N-{[3-
O HN methyl-5-
Ex-183 N\ NJ\Z\"\' (trifluoromethyl)pyridin- 303
F P N %\(O 2-yljmethyl}-5-(1,3-
F A / oxazol-2-yl)pyrazine-2-
carboxamide
H-N 3-amino-N-[(3-
2
Ex-184 © N cyclopropyl-pyrazin-2-
N7 H N/ \ o ylymethyl]-6-methyl-5- 352
\\/\N ﬁ / (1.3-oxazol-2-yl)pyrazine-
2-carboxamide
O H.N 3-amino-6-methyl-N-[(5-
2
Fx-185 . N Y\ \ /\l\%\ N methylpyrimidin-2-
LI H o yl)methyl]-5-(1,3-oxazol- 326
~ N Q / 2-yl)pyrazine-2-
carboxamide
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M-+H]+
= o NH, 3-amino-N-(2-fluoro-6-
EX-I 86 N )\\2\ N methoxybenzyl)-G-
H N o methyl-5-(1,3-oxazol-2- 358
o N Dpyrazine-2-
| N_/ Yopyrn
carboxamide
° H,N 3-amino-N-[(3-
Ex-187 )\8\ ethylpyrazin-2-
- N
N7 H N/ \ o yD)methyl]-6-methyl-3- 340
\\/\\] = \/ (1.3-oxazol-2-yl)pyrazine-
-
2-carboxamide
o NH, 3-amino-6-methyl-N-{[1-
Ex-188 N NJ\)\ \ (1-methylethyl)-1H-1,2,4-
Q Y\ H ,\] triazol-5-yl|methyl}-5- 343
-N 7 0
7/ I\\I ) (1,3-0xazol-2-yl)pyrazine-
2-carboxamide
3-amino-6-methyl-N-{[1-
FN O NH, (1-methylethyl)-1H-
Ex-189 >’ N/“\)\N benzimidazol-4- 309
N L o | yijmethyl}-5-1.3-0xazol-
[h / 2-yl)pyrazine-2-
carboxamide
3-amino-6-methyl-N-[2-
O NH, (2-methyl-6,7-
Ex-190 (\ N { dihydro[1.3Joxazolo[5.4-
- N
l\/ c]pyridin-5(4H)-ylethyl]- 384
e
O™\ WO 5-(1,3-oxazol-2-
)§ \) yDpyrazine-2-
carboxamide
Ex-191A o NH, 3-amino-N-(2,2-
N \N difluorocyclopentyl)-6-
Cond. 4 F”% H methyl-5-(1,3-oxazol-2- 324
A 6]
First l\\ / yDpyrazine-2-
carboxamide
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3-amino-N-(2,2-
Ex-191B O NH, ‘
HN M \ difluorocyclopentyl)-6-
Cond. 4 F l\|l methyl-5-(1,3-oxazol-2- 324
P ®)
carboxamide
F N o NH, 3-amino-N-[(1-cthyl-1H-
Ex-193 \/ N)k%\ N benzimidazol-4-
H | yD)methyl]-6-methyl-3- 378
N 'e)
l\\lj (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
3-amino-N-{[4-
O NH, (difluoromethyl)-1-
Ex-194 \N:N\ H # N methyl-1H-pyrazol-3- 364
= F N \H\/O yljmethyl}-6-methyl-5-
I\\ j (1.3-oxazol-2-yl)pyrazine-
2-carboxamide
0 NH, 3-amino-6-methyl-N-[(3-
methylpyrazin-2-
Ex-195 N_ N)K()\N yIps
[ H N o yl)methyl|-5-(1,3-0xazol- 326
y X .
N '\\] J 2-yl)pyrazinc-2-
carboxamide
o NH, 3-amino-N-{|3-ethyl-5-
Fx-196 N\ H AN (trifluoromethy)pyridin-
||:= P N_ I o 2-yljmethyl}-6-methyl-5- 407
I\x\} (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
o NH,, 3-amino-N-[(5-
Fx-197 _ N Y\ N JH/k N cyclopropylpyrimidin-2-
W i\l H N I o yDmethyl]-6-methyl-5- 352
'\s j (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
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O NH, 3-amino-6-methyl-N-[(3-
EX-I 98 /N N 7 N methy1-3H-1Inldazo [4,5-
“ I H N o ¢]pyridin-4-ylymethyl]-5- 365
N— N (1,3-oxazol-2-yDpyrazine-
N=/ N_/ '
2-carboxamide
o NH, 3-amino-N-[(5-
ethylpyrimidin-2-
Ex-199 N N,k/kN vip,
Ll H | yD)methyl]-6-methyl-3- 340
N N o) .
I& p, (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
o) NH, 3-amino-N-[(15)-5-
Ex-200 N J\/\kN fluoro-2,3-dihydro-1H-
F H '\t P N inden-1-yl]-6-methyl-5- 354
W/Kg / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
0 NH, 3-amino-N-[(15)-6-
Ex-201 N SN fluoro-2,3-dihydro-1H-
H I\t P inden-1-yl]-6-methyl-5- 354
\ﬁ\g/ / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
o NH 3-amino-N-[(1R,2R)-2-
2
Fx-202 OVN NN hydroxycyclopentyl]-6-
HS H |\5 P N methyl-5-(1,3-oxazol-2- 304
¢ / yDpyrazine-2-
carboxamide
O NH 3-amino-N-[(1S,2R)-2-
2
Fx-203 O ‘N M N fluorocyclopentyl]-6-
FoH O methyl-5-(1,3-0xazol-2- 306

yDpyrazine-2-

carboxamide
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o NH, 3-amino-N-[(1R 2R)-2-
Fx-204 HN )H/'\ N (dimethylamino)cyclopent
. X N N y1]-6-methyl-5-(1,3- 331
< @ /J oxazol-2-yl)pyrazine-2-
carboxamide
o NH 3-amino-N-[(IR 2R)-2-
2
Ex-205 O‘N )‘\[AN hydroxycyclopentyl]-N,6-
HO | I\II P N dimethyl-5-(1,3-0xazol-2- 318
¢ / yDpyrazine-2-
carboxamide
o NH 3-amino-N-[(1R,2R)-2-
2
Ex-206 OVN )\/KN fluorocyclopentyl]-6-
FoH N methyl-5-(1,3-0xazol-2- 306
é / yDpyrazine-2-
carboxamide
3-amino-N-[(1S,2R,5R)-
O, O NH, 2-hydroxy-5-
Ex-207 ""/N >N methylcyclopentyl]-6- 318
W6 H AN methyl-5-(1,3-oxazol-2-
Cad
/ yDpyrazine-2-
carboxamide
o NH 3-amino-6-methyl-5-(1,3-
2
Ex-208 }N MN oxazol-2-y1)-N-[(1R,2R)-
H 2-prop-2-yn-1- 326
= N e m—— .
P, ylcyclopentyl|pyrazine-2-
carboxamide
o NH 3-amino-N-[(1S.2R)-2-
2
Fx-209 ‘N MN ethynylcyclopentyl]-6-
H ,\l _ N methyl-5-(1,3-0xazol-2- 312
@ Y, yDpyrazine-2-
carboxamide
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M+H]+
o NH, 3-amino-N-(2-
Fx-210 N M N fluorocyclopentyl)-6-
H ,\l methyl-5-(1,3-oxazol-2- 306
AN
j yD)pyrazine-2-
carboxamide
o NH 3-amino-N-[(1S,25)-2-
2
Ex-211 N )‘\[/g N hydroxycyclopentyl]-6-
H H I\II P N methyl-5-(1,3-0xazol-2- 304
¢ / yDpyrazine-2-
carboxamide
o NH 3-amino-N-[(1R,2S)-2-
2
Ex-212 Q‘N SN hydroxycyclopentyl]-6-
g H ,\5 P N methyl-5-(1,3-oxazol-2- 304
¢ / yDpyrazine-2-
carboxamide
3-amino-N-[(1R,2R 4S)-
O NH, bicyclo[2.2.1]hept-2-y1]-
Ex-213 “IN NN 7
H l\t 6-methyl-5-(1,3-oxazol-2- 314
\%\g/ N yl)pyrazine-2-
/ carboxamide
— o NH, 3-amino-6-methyl-N-[(1-
Ex-214 2 N AN methyl-1H-pyrrolo|3,2-
h Ho o c]pyridin-4-yl)methyl]-5- 364
~ N l\\ ) (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
. _ o H,N 3-amino-6-methyl-5-(1,3-
e i = N-§ -
EX-ZIS F M N oxazol-2 yl) N 1[3
N i ; in-
N N '\\ P o) (trifluoromethyl)pyrazin 380
\\\/N \ J 2-yllmethyl}pyrazine-2-
carboxamide
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M+H]+

3-amino-N-[(2-cthyl-2H-
indazol-7-yl)methyl]-6-

\ methyl-5-(1,3-oxazol-2- 373
ﬁj yl)pyrazine-2-

carboxamide

H2N

Z

Ex-216

3-amino-N-{[1-(2,2-
difluoroethyl)-1H-indol-4-
yljmethyl}-6-methyl-3- 413
\) (1,3-oxazol-2-yl)pyrazine-
2-carboxamide

Ex-217

HCFZ/

NH 3-amino-6-methyl-N-[(1-
2
Ex-218 _N methyl-1H-benzimidazol-

N_ i o 4-yl)methyl]-5-(1,3- 364
A j oxazol-2-yl)pyrazine-2-

carboxamide

3-amino-6-methyl-N-[(1-
methyl-1H-benzimidazol-

O HoN
7-ylymethyl]-5-(1,3- 364
\(\(‘7 oxazol-2-yl)pyrazine-2-

carboxamide

Ex-219

3-amino-N-[(1S)-5-

Ex-222 N M chloro-2,3-dihydro-1H-
Cl inden-1-yl]-6-methyl-5- 370
\ﬁ\g\) (1,3-oxazol-2-yl)pyrazine-

2-carboxamide

3-amino-N-(5-hydroxy-
6,7-dihydro-5H-

N H5N
Ex-223 [ 2 =N o cyclopenta[b]pyridin-7-
o \ <] 353
NH 7/ N yD)-6-methyl-5-(1,3-
HO

oxazol-2-yl)pyrazine-2-

carboxamide
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No. Structure IUPAC Name
- M+H]|+
F
O NH; 3-amino-N-{[3-
fl thyl)pyridin-2-
Ex-224 N N/“\IKKN (fluoromethyl)pyridin 343
| H yllmethyl}-6-methyl-5-
N N . ~A~_0 .
| p (1,3-oxazol-2-yl)pyrazine-
N 2-carboxamide
HO
O NH 3-amino-N-{[3-
N N /U\(‘\ N (hydroxymethy)pyridin- 341
Ex-225 l N NI o 2-ylJmethyl}-6-methyl-5-
\ / (1,3-oxazol-2-yl)pyrazinc-
N 2-carboxamide
O NH, 3-amino-6-methyl-N-[1-
Ex-226A AN N J\")\ N (3-methylpyridin-2- 339
Cond. 5 ' _N H N = 0O ylethyl]-5-(1,3-oxazol-2-
First . yDpyrazine-2-
N .
carboxamide
O NH )
Ex-226B § )‘\)\ 2 3-ammo-6-mf:t}'1yl-N-[1-
Cond. 5 | N iz, | 339
e -5-(1,3-oxazol-2-
Second N 7 0 O e
/ yl)pyrazine-2-
N .
carboxamide
O NH, 3-amino-N-{[1-(2,2-
N )jﬁ)\ N difluoroethyl)-1H-
Fx-228 H N o indazol-4-yl]methyl}-6- 414
R N- Y | methyl-5-(1,3-oxazol-2-
>\/ N N—/ yl)pyrazine-2-
F .
carboxamide
O  NH, 3-amino-N-{[1-
N J\/K N (cyclopropylmethyl)-1H-
Ex-229 Ho W benzimidazol-4- 404
\//N 7/1\“/0 yl]methyl}-6-methyl-5-
k N N / (1,3-oxazol-2-yl)pyrazine-
2-carboxamide
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Exp.
MS
No. Structure IUPAC Name
M+H]+
H.N 3-amino-6-mcthyl-5-(1,3-
- o M2
Ex-230A N oxazol-2-y1)-N=(5.6.7.8-
~
Cond. 5 = H)K'(\ 0 tetrahydroquinolin-8- 351
First \ P N 4 l\\lj yDpyrazine-2-
carboxamide
Ex-230B 3-amino-6-methyl-5-(1,3-
Cond. 5 N oxazol-2-y1)-N-(5.6,7.8-
S d ~ H)\{\/ o tetrahydroquinolin-8- 351
econ \ N f\\IJ yD)pyrazine-2-
carboxamide
Ex-231A o 3-amino-N-(5-methoxy-
Cond. 5 " /N 2,3-dihydro-1H-inden-1-
. N oL W N y1)-6-methyl-5-(1.3- 366
=
First HoN N o j oxazol-2-yl)pyrazine-2-
carboxamide
Ex-231B
o 3-amino-N-(5-methoxy-
Cond. 5 N 2,3-dihydro-1H-inden-1-
z
Second |~ N L N | yhemenytsas- 366
=
HoN N J oxazol-2-yl)pyrazine-2-
carboxamide
Ex-233A o NH 3-amino-6-methyl-5-(1,3-
2
Cond. 5 @O\ )K(k oxazol-2-y1)-N-(1.2.3 4-
‘ N >N
H '\‘ N tetrahydronaphthalen-2- 350
i s
First \ﬁ\g/\/) yl)pyrazine-2-
carboxamide
3-amino-6-methyl-5-(1,3-
_ O NH, - :
Ex-233B @()\ )K(k oxazol-2-y1)-N~(1,2,3,4-
N ~N
Cond. 5 H I\‘ N tetrahydronaphthalen-2- 350
v .
Second = J yDpyrazine-2-
carboxamide
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IUPAC Name
M+H]+

Ex-235

SogRwas

3-amino-N-(2,3-dihydro-
1H-inden-2-y1)-6-methyl-
5-(1,3-oxazol-2-
yD)pyrazine-2-

carboxamide

Ex-236

OH

~N
e

o)

H,N_ N ﬁ}
X

N

l/\[“/

3-amino-N-{[6-(1-
hydroxy-1-methylethyl)-
3-methylpyridin-2-

Y 383
yljmethyl}-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

Ex-237

OH

=N
A

0o
H,N_ N :,\>
H =

N/

3-amino-N-{[6-(1-
hydroxy-1-methylethyl)-
3-methoxypyridin-2-
=P 399
yljmethyl }-6-methyl-5-
(1,3-oxazol-2-yl)pyrazine-

2-carboxamide

Ex-238A

trans-

isomer

3-amino-N-(6-hydroxy-
6,7-dihydro-5H-
cyclopenta[b]pyridin-7-
yD-6-methyl-5-(1,3-

oxazol-2-yl)pyrazine-2-

353

carboxamide

Ex-238B
cis-

isomer

3-amino-N-(6-hydroxy-
6,7-dihydro-5H-
cyclopenta[b]pyridin-7-
yI)-6-methyl-5-(1,3-

353

oxazol-2-yl)pyrazine-2-

carboxamide
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No. Structure IUPAC Name
M+H]+
3-amino-N-~(5-hydroxy-
Ex-240A (-hydroxy
~N H,N N o \ 6,7-dihydro-5H-
{2 ’
Cond. 6 \ 7 N p SN cyclopenta[b]pyridin-7- 353
First d \N y1)-6-methy1-5-(1,3-
H oxazol-2-yl)pyrazine-2-
carboxamide
3-amino-N-(5-hydroxy-
Ex-240B W HoN 6,7-dihydro-5H-
/ 2 =N o cyclopenta[b]pyridin-7-
Cond. 6 = W ] 353
NH N y1)-6-methyl-5-(1,3-
Second HO oxazol-2-yl)pyrazine-2-
carboxamide
Ne o NH, 3-amino-N-[(1-ethyl-1H-
Ex-242 NN N /K%\ N indazol-4-ylymethyl]-6-
H N | o methyl-5-(1,3-0xazol-2- 378
lll J yDpyrazine-2-
carboxamide
H.N 3-amino-N-[(2-ethyl-2H-
Q M2
TN indazol-4-ylymethy1]-6-
Ex-243 A 2N
N H f \ o methyl-5-(1,3-oxazol-2- 378
N \ J Dpyrazine-2-
N_/ | YDp
carboxamide
3-amino-N-(4-chloro-6,7-
Ex-244A Cl O NH, dihydro-5H-
A N)K%\N cyclopental ridin-7-
Cond. 3 //N Ho L velopentalblpy 371
N ) yD)-6-methyl-5-(1,3-
First |\\ / oxazol-2-yl)pyrazine-2-
carboxamide
3-amino-N-(4-chloro-6,7-
Ex-244B Cl O NH; dihydro-5H-
N\ N J\)\ N cyclopenta[b]pyridin-7-
Cond. 3 [ H | yeopenabIpY 371
= Ne o yI)-6-methyl-5-(1,3-
Second l\\l / oxazol-2-yl)pyrazine-2-
carboxamide
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M+H]+
3-amino-N-(2-chloro-6,7-
Ex-245A O NH, dihydro-5H-
N\ N/u\)\N cyclopenta[b]pyridin-7-
Cond. 7 [ Ho ] velopentalblpy 371
= W/k(o y1)-6-methy1-5-(1,3-
First Cl l\\ j oxazol-2-yl)pyrazine-2-
carboxamide
3-amino-N-(2-chloro-6,7-
Ex-245B O NH; dihydro-5H-
N/l\rJ§N lopent idin-7-
Cond. 7 / B N ,\i cyclopenta[b]pyridin: 371
\T¢¢l\\Y,C) yI)-6-methyl-5-(1,3-
Second cl [\\| j oxazol-2-yl)pyrazine-2-
carboxamide

Preparation of 3-Amino-6-methyl-5-(oxazol-5-y1)-N-(2-(trifluoromethyl)benzyl) pyrazine-2-

carboxamide (Ex-249)

O NH,
I\J = (@]

[0122] Hunig's base (0.052 ml, 0.30 mmol) was added to a stirred mixture of 3-amino-6-methyl-

SCHEME ES-3
F
F
FF N2 O NH,
HATU JLW/J\
N N
Z NH, — oA
\ L, x Z 0
EX-249 e L

5-(oxazol-5-yl)pyrazine-2-carboxylic acid (0.022 g, 0.10 mmol), (2-(trifluoromethyl)-
phenyl)methanamine (0.019 g, 0.110 mmol) and HATU (0.042 g, 0.110 mmol) in DMF,
followed by stirring at RT for 3h. The solution was purified by HPLC Gilson with

acetonitrile/water (each of them with 01.% TFA) as eluants to give the compound Ex-249 as a

solid. LC/MS = 379 [M+1].

[0123] Using the above-described chemistries and appropriately-substituted precursors,

compounds of the invention listed in Table II were prepared.

Table 11
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Structure IUPAC Name
[M+H]+
CF, O NH, 3-amino-6-methyl-5-(1,3-
Ex-249 N N NN oxazol-5-yl)-N-{[3-
l _N H [\& - 0 (trifluoromethyl)-pyridin- 379
\ N/> 2-yl]-methyl }pyrazine-2-
carboxamide
o N 3-amino-6-chloro-5-(1,3-
Ex-250 ” I\L N oxazol-5-y1)-N-(quinolin- 181
N f\(o 8-ylmethyl)pyrazine-2- i
AN l | \ I\? carboxamide
O NH, 3-amino-N-(2,6-
Ex-251 F HN J\(& N difluorobenzyl)-6-methyl-
I\L 7 ®) 5-(1,3-oxazol-5- 346
\ / yl)pyrazine-2-
F carboxamide
(@) NH, 3-amino-6-methyl-N-[(3-
Ex-252 HN M N methylpyridin-2-
[\‘ yl)methyl]-5-(1,3-0xazol- 325
AN A O .
I N \ I\? 5-yl)pyrazine-2-
Z carboxamide
(o} NH, 3-amino-N-(2,4-
Ex-253 F HN N difluorobenzyl)-6-methyl-
I\‘ A o) 5-(1,3-oxazol-5- 346
\ I\? yl)pyrazine-2-
F carboxamide
O NH, 3-amino-N-(2-
Ex-254 ~0 HN /U\KKN methoxybenzyl)-6-
|\t - o methyl-5-(1,3-0xazol-5- 340
|/ yl)pyrazine-2-
carboxamide
Cl O NH, 3-amino-N-(2,6-
Ex-255 N J\A N dichlorobenzyl)-6-methyl-
Ho o 5(1,3-oxazol-5- 378
Cl A .
\ ) yl)pyrazine-2-
carboxamide
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Structure IUPAC Name M-I+
O NH, 3-amino-N-(2-chloro-6-
Ex.256 \ )\/gN methylbenzyl)-6-methyl-
Ho 5(1,3-0xazol-5- 358
cl A O
\ '\? yl)pyrazine-2-
carboxamide
= O NH, 3-amino-6-methyl-5-(1,3-
Ex.257 FLFin MN oxazol-5-y])-N-{[3-
,\H (trifluoromethyl)pyridin- 379
e # = N .
L‘ J 2-yl]methyl}pyrazine-2-
~ carboxamide
o NH, 3-amino-N-(2,4-dichloro-
Ex-258 N )S/k N 6-methylbenzyl)-6-
ol C|H N_ Il o methyl-5-(1,3-0xaz01-5- 392
|/ yl)pyrazine-2-
carboxamide
O NH, 3-amino-6-methyl-N-(1-
Fx-259 HN J\(k N methyl-1-pyridin-2-
N ,\l P o ylethyl)-5-(1,3-0xazol-5- 339
= \ y yl)pyrazine-2-
7 carboxamide
3-amino-N-[1-(3.4-
O NH, difluorophenyl)-1-
Ex-260 HJ\[\IKK N methylethyl]-6-methyl-3- 374
F {KEO (1,3-oxazol-5-
\ / yl)pyrazine-2-
carboxamide
o NH, 3-amino-6-methyl-N-(1-
Ex-261 HN J\Kg \ methyl-1-pyridin-4-
- N J_ o ylethyl)-5-(1,3-0xazol-5- 339
'\5 \ '\? yD)pyrazine-2-
/
carboxamide
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[M+H]+
0 NH, 3-amino-N-(2,2-
Fx-262 F N M N difluoropropyl)-6-methyl-
{\ Ho P 5+(1,3-0xazol-5- 298
\ '\% yl)pyrazine-2-
carboxamide
O NH, 3-amino-6-methyl-N-[(6-
Fx-263 - N /U\‘)\ N methylpyridin-2-
Ll H N ylmethyl]-3-(1,3-0xazol- 325
AN N A .
N 5-y)pyrazine-2-
/
~ carboxamide
o NH, 3-amino-N-(6,7-dihydro-
Ex-264A / AN N J\KK N 5H-cyclopenta[b]pyridin-
Cond. 8 — H I\% P o 7-y1)-6-methyl-5-(1,3- 337
First |/ oxazol-3-yl)pyrazine-2-
carboxamide
e} NH, 3-amino-N-(6,7-dihydro-
Ex-264B / AN N )S/KN 5H-cyclopenta[b]pyridin-
Cond. 8 _ Ho J_ o 7-y1)-6-methyl-5-(1,3- 337
Second \ I\? oxazol-3-y)pyrazine-2-
carboxamide

Preparation of 3-Amino-6-methvyl-5-(4-methyl-1H-pyrazol-1-yv1)-N-((3-methylpyridin-2-

yDmethyl)pyrazine-2-carboxamide (Ex-267)

[0124] The compound of Ex-267 was preapared in accordance with Scheme ES-4.

SCHEME ES-4
0 NH, Me 0O NH,
Me HATU
HOJ\I\IH“‘ iPr,NE /h m)‘\’(g"‘
z NH, T \é/\N,N —_— T 1)\N,N
}\l N 2
N Hy \§{A Ex-267  CHs %
e (<]

[0125] Hunig's base (0.20 ml, 1.16 mmol) was added to a stirred mixture of 3-amino-6-methyl-
5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-carboxylic acid (0.090 g, 0.39 mmol), 3-methyl-2-
aminomethyl-pyridine (0.052 g, 0.42 mmol) and HATU (0.161 g, 0.42 mmol) in DMF (2 ml)
and the mixture was stirred at RT for 3h. The solution was purified by HPLC Gilson with
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acetonitrile/water with 0.01% TFA as eluants to give the title compound as a solid. LC/MS = 338
[M+1].

Preparation of Example Compounds Ex-268 and Ex-269

[0126] 3-Amino-6-chloro-5-(2H-1,2 3-triazol-2-yl)-N-(2-(trifluoromethyl )benzyl )pyrazine-2-

carboxamide (Ex-269) and 3-amino-6-chloro-5-(1H-1,2,3-triazol-1-y1)-N-(2-(trifluoromethyl)-
benzyl)pyrazine-2-carboxamide (Ex-268) were prepared in accordance with Reaction Scheme

ES-5:

Scheme ES-5

CF, CF3
HO_ O : j )
Ho_ O HN O HN_ O
NH, 2 CF3 HATU,
[ iPr,NEt NZ 2

N7 NN NH, A~ NH
x + cl/‘\rh + - . i + \ N
Cl A Cl)\(
NN " ik o N
. N R
N ﬁ_r{i Ex-268 N °N Ex-269 Q_,N
N/ R

[0127] Into a reaction vessel was placed a mixture of 3-amino-6-chloro-5-(2H-1,2,3-triazol-2-
yDpyrazine-2-carboxylic acid and 3-amino-6-chloro-5-(1H-1,2,3-triazol-1-yl)pyrazine-2-
carboxylic acid (36 mg, 0.15 mmol) in 1.5 mL of DMF and it was mixed with
diisopropylethylamine (0.07 mL, 0.39 mmol), (2-(trifluoromethyl)phenyl)methanamine (39mg,
0.22 mmol), and HATU (95 mg, 0.25 mmol). The mixture was stirred at room temperature
overnight then diluted with DMF, and purified by prep Gilson HPLC, eluting with
acetonitrile/water containing 0.1% TFA. The eluent was collected separately, concentrated and
the concentrate dried in vacuum oven overnight to provide 3-amino-6-chloro-5-(2H-1,2,3-
triazol-2-y1)-N-(2-(trifluoromethyl)benzyl )pyrazine-2-carboxamide, LC/MS = 398 [M+1], and
3-amino-6-chloro-5-(1H-1,2,3-triazol-1-yl)-N-(2-(trifluoromethyl)benzyl)pyrazine-2-
carboxamide, and LC/MS =398 [M+1].

[0128] Using the above-described chemistries and appropriatel y-substituted precursors,

compounds of the invention listed in Table III were prepared.

Table IIT

Exact Mass

Exp No. Structure IUPAC Name
[M+H]+
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Exp No. Structure IUPAC Name [M+H]
+H]+
3-amino-6-chloro-3-
O NH, (1H-1,2 3-triazol-1-y1)-
Ex-268 \ )K/kN N-[2-
398
Hono | N (trifluoromethylybenzyl
X N-
N |pyrazine-2-
-
carboxamide
3-amino-6-chloro-3-
O NH, (2H-1,2,3-triazol-2-y1)-
N-[2-
Ex-269 N JH)\ N [ 398
H N | N (trifluoromethy hbenzyl
N N -
Y N |pyrazine-2-
carboxamide
@) NH, 3-amino-6-chloro-N-
J\}\ N (2,4-difluorobenzyl)-5-
Ex-270 N | NN (1H-1,2.3-triazol-1- 366
\§;N yl)pyrazine-2-
carboxamide
O NH, 3-amino-6-chloro-N-
/u\[/k N (2,4-difluorobenzyl)-5-
Ex-271 N Y (2H-1,2.3-triazol-2- 366
N > yDpyrazine-2-
carboxamide
3-amino-6-chloro-N-
J\/L \ (quinolin-8-ylmethyl)-
Ex-272 N | N 5-(1H-1,2,3-triazol-1- 381
I\\I\;N yD)pyrazine-2-
~ carboxamide
3-amino-6-chloro-N-
)S/L N (quinolin-8-ylmethyl)-
Ex-273 N N 5-(2H-1,2.3-triazol-2- 381
X NS 7 o
\ yD)pyrazine-2
g Cl N .
carboxamide
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[M+H]+
F o NH, 3-amino-N-(2.,6-
difluorobenzyl)-6-
N >N
Ex-274 H ,\5 N methyl-5-(2H-1,2,3- 346
NN
F W)\ ':\\ll N triazol-2-yl)pyrazine-2-
= carboxamide
0 NH, 3-amino-6-methyl-N-
N J\(g N (quinolin-8-ylmethyl)-
Ex-275 Ho | N 5+(2H-1,2,3-triazol-2- 361
SN Z SN :
| \ yl)pyrazine-2-
/ N 4
carboxamide
O NH; ethyl 3-amino-6-
/\o)‘\)\ N methyl-5-(2H-1,2,3-
Ex-276 ,\L 249
\’/k N- N\ triazol-2-yl)pyrazine-2-
N carboxylate
O NH, 3-amino-6-methyl-N-
HNMN [(3-methylpyridin-2-
Ex-277 N P yDmethyl]-5-(2H-1.2.3- 325
\ -
| ! TI\\I 3 triazol-2-yl)pyrazine-2-
& carboxamide
O NH, 3-amino-6-methyl-N-
3-methylpyridin-2-
AN MN [(3-methylpy
Ex-278 N H ,\5 AN ylmethyl]-5-(1H-1.2.3- 325
\\;N triazol-1-yl)pyrazine-2-
= carboxamide
e} NH, 3-amino-N-(2.4-
cl HN J\)\ N dichlorobenzyl)-6-
Ex-279 N N methyl-5-(2H-1,2,3- 378
N ) triazol-2-yl)pyrazine-2-
Cl carboxamide
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[M+H]+
3-amino-6-methyl-N-
HN o NH,, (1,23 4-
N J\%\ N tetrahydroquinolin-4-
Ex-280 H | e 351
N % NN y1)-5-(2H-1,2,3-triazol-
N 2-yl)pyrazine-2-
carboxamide
3-amino-6-chloro-N-
O NH, .
[(1R)-2,3-dihydro-1H-
HEJ\y)\ N inden-1-y1]-5-(2H-
Ex-281 < N | N ) 356
N N-§ 1,2,3-triazol-2-
\
| N yl)pyrazine-2-
carboxamide
o) NH,, 3-amino-6-chloro-N-
HN )\)\ N [(3-methylpyridin-2-
Ex-282 N N ylymethyl|-5-(2H-1,2.3- 345
N -
~ l\\l D triazol-2-yl)pyrazine-2-
_N I Nx .
carboxamide
O NH, 3-amino-6-chloro-N-(2-
N6 HN )\/L N methoxybenzyl)-5-(2H-
Ex-283 N | N 1,2,3-triazol-2- 360
x N -
Y D yl)pyrazine-2-
carboxamide
3-amino-6-chloro-5-
F.C O NH, (2H-1,2.3-triazol-2-y1)-
3
SO HN W\ N N-[2-
Ex-284 N N . 414
N N-\ (trifluoromethoxy)benz
| Nw yl]pyrazine-2-
carboxamide
O NH, 3-amino-6-chloro-5-
HN )\)\N (2H-1.2.3triazol2-y1)-
Ex-285 | N-[(1R)-2,2,2-trifluoro- 398

1-phenylethyl]pyrazine-

2-carboxamide
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Exp No.

Structure

IUPAC Name

Exact Mass
[M+H]+

Ex-286

3-amino-6-chloro-5-
(2H-1,2,3-triazol-2-yl)-
N-[(18)-2,2,2trifluoro-
1-phenylethyl]pyrazine-

2-carboxamide

398

Ex-287

3-amino-6-chloro-N-
[(1R)-1-quinolin-2-
ylethyl]-5-(2H-1,2,3-
triazol-2-yl)pyrazine-2-

carboxamide

395

Ex-288

Q

3-amino-N-(2-
bromobenzyl)-6-chloro-
5-(2H-1,2,3-triazol-2-
yDpyrazine-2-

carboxamide

408

Ex-289

3-amino-N-[2-(2-
bromophenyl)ethyl]-6-
chloro-5-(2H-1,2,3-
triazol-2-yl)pyrazine-2-

carboxamide

422

Ex-290

3-amino-6-chloro-N-
methyl-N-(quinolin-8-
ylmethyl)-5-(2H-1,2,3-
triazol-2-yl)pyrazine-2-

carboxamide

395

Ex-291

3-amino-6-chloro-N-(1-
pyridin-3-
ylcyclopropyl)-5-(2H-
1,2,3-triazol-2-
yl)pyrazine-2-

carboxamide

357
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+
3-[(8-bromo-3,4-
Br O NH, dihydroisequinolin-
N )K%\ N 2(1H)-yl)carbonyl]-3-
Ex-292 N i 434
X N- N chloro-6-(2H-1,2,3-
3
I N< triazol-2-yl)pyrazin-2-
amine
3-amino-6-chloro-N-
HN O NH, (1,2,3.4-
N J\/k tetrahydroquinolin-4-
Ex-293 H o | F 1 4 371
SN y1)-5-(2H-1,2,3-triazol-
I N \\ 2-yl)pyrazine-2-
carboxamide
3-amino-6-chloro-N-[2-
/ o~ o NH, (3.4~
(0] M . }
Z ~N dimethoxyphenyl)ethyl]
Ex-294 A | . 404
N \H\ N-N -5-(2H-1,2 3-triazol-2-
N
Cl N yDpyrazine-2-
carboxamide
3-amino-6-chloro-N-
O NH, (pyrazolo[1,5-
)H/\N a]pyridin-3-ylmethyl)-
Ex-295 NN Py -y mery 370
X N\ 5-(2H-1,2,3-triazol-2-
l \
c N yD)pyrazine-2-
carboxamide
o NH, 3-amino-6-chloro-N-
N“X. HN )\/K N (isoquinolin-5-
Ex-296 | N N ylmethyl)-5-(2H-1,2,3- 381
N NS . .
I N triazol-2-yl)pyrazine-2-
carboxamide
0 NH, 3-amino-6-chloro-N-
N\ HN )\%\ N (isoquinolin-8-
Ex-297 N | N- N ylmethyl)-5-(2H-1,2.3- 381
N \\ triazol-2-yl)pyrazine-2-
carboxamide
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+
3-amino-N-(1,3-
N\Z/\NH NH, benzothiazol-2-
0O Z >N ylmethyl)-6-chloro-5-
Ex-298 < j )Y\ 387
N fl\ NN (2H-1,2,3-triazol-2-
I N yDpyrazine-2-
carboxamide
3-amino-N-(1,3-
N?f\NH NH, benzoxazol-2-
(o) Z N ylmethyl)-6-chloro-5-
Ex-299 <___§ )Yk 371
N NN (2H-1,2,3-triazol-2-
I N yl)pyrazine-2-
carboxamide
o NH, 3-amino-6-chloro-N-
(\N HN)H/J\N (quinoxalin-5-
Ex-300 N NN ylmethyl)-5-(2H-1,2.3- 382
N \\ triazol-2-yl)pyrazine-2-
carboxamide
o NH, 3-amino-6-chloro-N-
HN )H/K N (quinolin-4-ylmethyl)-
Ex-301 Q N J NN 5-(2H-1,2.3-triazol-2- 381
,\5 P | \ \\ yDpyrazine-2-
carboxamide
H 3-amino-N-(1H-
NE/\NH NH, benzimidazol-2-
Imethyl)-6-chloro-5-
Ex-302 Q/ O)\H\N ylmethyl)-6-chloro 370
N (2H-1,2,3-triazol-2-
A~N-N
N ) .
LN yDpyrazine-2-
carboxamide
NH, e NH,, 3-amino-N-(2-
aminobenzyl)-6-chloro-
N ~N
Ex-303 Ho| N 5-(2H-1,2 3-triazol-2- 345
Z > N- N
LN N yl)pyrazine-2-
= carboxamide
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Exact Mass
Exp No. Structure IUPAC Name [M+H]
+H]+
NH, o NH, 3-amino-N-(2-amino-6-
N M N fluorobenzyl)-6-chloro-
Ex-304 Ho N 5-(2H-1,2 3-triazol-2- 363
F f\ 'l\l\\l’ N yDpyrazine-2-
= carboxamide
3-amino-6-chloro-N-
O NH, (imidazo[1,2-a]pyridin-
— HN)\/KN 3-ylmethyl)-5-(2H-
Ex-305 N | N ) 370
\ SN 1,2,3-triazol-2-
8 | Ne 4
N yDpyrazine-2-
carboxamide
N NH NH, 3-amino-6-chloro-N-
_N o AN (quinolin-2-ylmethyl)-
Ex-306 N l 5~(2H-1,2,3-triazol-2- 381
N
3 | I:l’ AN ylpyrazine-2-
N carboxamide
3-amino-6-chloro-N-
(isoquinolin-3-
Ex-307 ylmethyl)-5-(2H-1,2.3- 381
triazol-2-yl)pyrazine-2 -
carboxamide
O NH, 3-amino-6-chloro-N-
H HN/u\r%\N (1H-indol-2-ylmethyl)-
Ex-308 N Na ' N-N 5-(2H-1,2,3-triazol-2- 369
3\
J I N yhpyrazine-2-
carboxamide
0 NH, 3-amino-6-chloro-N-
N )\,/\ N (quinolin-5-ylmethyl)-
Ex-309 HOoNo L N 5-(2H-1,2 3-triazol-2- 381
N -
| f:l 3 yl)pyrazine-2-
N I N=
carboxamide
110

SUBSTITUTE SHEET (RULE 26)




CA 02967944 2017-05-15

WO 2016/081290 PCT/US2015/060509
Exact Mass
Exp No. Structure IUPAC Name
[M+H]+
3-amino-6-chloro-N-
N O NH, (imidazo[2,1-
4 N
S'%J/\H/%/KN b][1.3]thiazol-6-
Ex-310 ko N_ 376
SN ylmethyl)-5-(2H-1,2.3-
N\
c N ~ triazol-2-yl)pyrazine-2-
carboxamide
(@] H,N 3-amino-6-chloro-N-(2-
N J\‘/\ N pyrazin-2-ylethyl)-5-
Ex-311 H v L N (2H-1,2,3-triazol-2- 346
Z>N Y N7 1 4
N \) | Ne yl)pyrazine-2-
x carboxamide
3-amino-6-chloro-N-
HO
\? O NH, [(1R)-2-hydroxy-1-
s henylethyl]-5-(2H-
Ex-312 HJ\%\ phenylethyll->( 360
N N 1.2,3-triazol-2-
NN ‘
I N yl)pyrazine-2-
carboxamide
3-amino-6-chloro-N-
HO
O NH, [(1S)-2-hydroxy-1-
) X henylethyl]-5-(2H- )
Ex-313 H)K(k phemye 360
ANN- N 1,2,3-triazol-2-
3
I N yDpyrazine-2-
cartboxamide
3-amino-6-chloro-N-
° O NH, [(3-0x0-2.3-dihydro-
HN HN V\ N 1H-isoindol-4-
Ex-314 N LN 385
N N7\ yDmethyl]-5-(2H-1,2,3-
\
c N triazol-2-yl)pyrazine-2-
carboxamide
3-amino-6-chloro-N-(2-
O NH,
)\(K phenoxyethyl)-5-(2H-
HN Z N
Ex-315 O\) N | N 1,2 3-triazol-2- 360
N I NI yl)pyrazine-2-
N~ carboxamide
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Exact Mass
Exp No. Structure IUPAC Name [M+H]
+H]+
3-amino-6-chloro-N-
_\|: o NH [(1R,2R)-2-fluoro-2-
2 phenylcyclopropyl]-5-
Ex-316 /N AN 374
H 4 | (2H-1,2.3-triazol-2-
7/1\ N- N\ yl)pyrazinc-2-
|
c N cartboxamide
3-amino-6-chloro-N-
F [(1S,2R)-2-fluoro-2-
N O NH,
phenylcyclopropyl]-5-
Ex-317 N)H/\N , 374
H N | (2H-1,2 3-triazol-2-
N
N f:l’ N yDpyrazine-2-
I
N carboxamide
O NH, methyl N-{[3-amino-6-
HN M N chloro-5-(2H-1,2,3-
Ex-318 o = n N 342
m A N- N triazol-2-yl)pyrazin-2-
_ H Cl N< yl]carbonyl }-D-serinate
O NH, 3-amino-6-chloro-N-
HN)KK\N (5,6,7.8-
tetrahydroquinolin-8-
Ex-319 AN-N vared 385
\ ylmethyD)-5-(2H-1,2,3-
I N=
~ II\I triazol-2-yl)pyrazine-2-
~ carboxamide
HO 3-amino-N-[(1S5)-1-
o NH, benzyl-2-
N ~N hydroxyethyl]-6-chloro-
Ex-320 H)Kf\ YO 374
A N- N 5-(2H-1,2,3-triazol-2-
A\
| Ne yl)pyrazine-2-
carboxamide
O NH, 3-amino-6-chloro-N-
N Y\ N M N (1H-imidazol-2-
Ex-321 L P ylmethyl)-3-(2H-1,2 3- 320
rk ';I\\I’ N triazol-2-yl)pyrazine-2-
= carboxamide
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Exact Mass
Exp No. Structure IUPAC Name [M+H]
+H]+
3-amino-6-chloro-N-(1-
~
N methyl-1,2.3 4-
Ex.302 J\/k N tetrahydroquinolin-4- 185
X_
N ' NN y1)-5-(2H-1,2,3-triazol-
\
N 2-yl)pyrazine-2-
carboxamide
| methyl 28)-({[3-
o amino-6-chloro-3-(2H-
1,2,3-triazol-2-
Ex-323 ~N ) 388
l\k P N N yDpyrazin-2-
N yl|carbonyl }amino)(phe
Cl  N=x
nyl)cthanoate
H 3-amino-6-chloro-N-
o
[(1S)-2-hydroxy-1-
N o
x pyridin-2-ylethyl]-5-
Ex-324 S )ﬁ&)\"‘ ‘ 361
7 ANN- N (2H-1,2,3-triazol-2-
A\ .
N yD)pyrazine-2-
carboxamide
3-amino-6-chloro-N-
HO [(1S)-2-hydroxy-1-(1H-
MN indol-3-
Ex-325 ,\l P N ylmethylethyl]-5-(2H- 413
E/LNN \> 1.2.3-triazol-2-
= yl)pyrazine-2-
carboxamide
3-amino-6-chloro-N-
6-methylpyridin-2-
- )J\/k \ It ylpy
Ex-326 & N \(]k N yhmethyl]-5-(2H-1.2,3- 345
AN N N- . .
I N triazol-2-yl)pyrazine-2-
= carboxamide
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+

Q_o

3-amino-6-chloro-5-
(1H-1,2 4-triazol-1-y1)-
N-[2-

Ex-327 ) 398
N (trifluoromethyl)benzyl
el < '\? pyrazine-2-
carboxamide
O NH, 3-amino-6-chloro-N-
HN )H}\ N (2,4-difluorobenzyl)-5-
Ex-328 N | Y (1H-1,2.4-triazol-1- 366
I < > yDpyrazine-2-
F F carboxamide
3-amino-6-chloro-5-
O NH, (1H-pyrazol-1-y1)-N-[2-
Ex-329 F:C HN J\/k N (trifluoromethyl)benzyl 397
N I N- N\ |pyrazine-2-
I \§7 carboxamide
O NH, .
3-amino-6-chloro-N-(4-
HNJ\)\N fluorobenzyl)-5-(1H-
Ex-330 NN naD 347
N l\\l’\> pyrazol-1-yl)pyrazine-
F | = 2-carboxamide
O NH, 3-amino-6-chloro-N-
HN )H/k N (2,4-difluorobenzyl)-5-
Ex-331 N | N N (1H-pyrazol-1- 365
\\> yDpyrazine-2-
E I N
F carboxamide
0] NH, 3-amino-6-chloro-5-
(1H-pyrazol-1-y1)-N-
Ex-332 (quinolin-8- 380

ylmethyl)pyrazine-2-

carboxamide
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Exact Mass
Exp No. Structure IUPAC Name [M+H]
+H]+
0 NH, 3-amino-6-chloro-N-
HN Jﬁ/\\ \ [(1R)-2,3-dihydro-1H-
Ex-333 > N [ inden-1-y1]-5-(1H- 355
h o N . N
@3 \\> pyrazol-1-yl)pyrazine-
I -
2-carboxamide
e} NH, 3-amino-6-chloro-N-
N )‘\)\N [(3-methylpyridin-2-
Ex-334 N j/Ij\ N ylymethyl]-5-(1H- 344
M -
o k S b pyrazol-1-yl)pyrazine-
~ 2-carboxamide
o NH 3-amino-6-chloro-5-(4-
2
/“\H\ methyl-1H-pyrazol-1-
HN ” E\l y1)-N-|2-
Ex-335 N _N ) , 411
N“"\ (trifluoromethyl)benzyl
CF, I \§Z |pyrazine-2-
carboxamide
o NH 3-amino-6-chloro-N-
2
)‘\/K [(1R)-2,3-dihydro-1H-
Hg ~ :\l inden-1-y1]-5-(4-
Ex-336 : N N 369
@ N7\ methyl-1H-pyrazol-1-
! g{ yl)pyrazine-2-
carboxamide
o NH 3-amino-6-chloro-5-(4-
2
)]\/k methyl-1H-pyrazol-1-
#
i N yD-N-[(3-
Ex-337 N N _N o 358
z | N\ methylpyridin-2-
>~ I g{ yl)methyl]pyrazine-2-
carboxamide
o NH 3-amino-6-chloro-5-(3-
2 methyl-1H-pyrazol-1-
Ex-338 HNJ\NZ\P N yI)-N-[2- A1l
N b/ (trifluoromethyibenzyl
CF, I = Ipyrazine-2-
carboxamide
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+
3-amino-6-chloro-N-
O NH, [(1R)-2,3-dihydro-1H-
HNJ\%N inden-1-y1]-5-(3-
Ex-339 > N | 369
@ N N- N\ methyl-1H-pyrazol-1-
| g/ yDpyrazine-2-
carboxamide
O NH, )
3-amino-6-chloro-5-(4-
HN )K'(g N methyl-1H-pyrazol-1-
Ex-340 f\ N- N\ y1)-N-(quinolin-8- 394
N | g{ ylmethyl)pyrazine-2-
N | carboxamide
3-amino-6-methyl-5-(4-
o NH, amino-6-methyl-5-(
)S/k methyl-1H-pyrazol-1-
HN ~N
l\ll yD)-N-[(3-
Ex-341 AN 338
N N7\ methylpyridin-2-
N g{ yl)methyl]pyrazine-2-
carboxamide
o NH, 3-amino-N-
N (isoquinolin-1-
x N >N
H '\& ylmethyl)-6-methyl-5-
Ex-342 7 > _N 374
NS (4-methyl-1H-pyrazol-
g{ 1-yl)pyrazine-2-
carboxamide
o NH, 3-amino-6-chloro-5-(4-
N methyl-1H-pyrazol-1-
= N >N
[ A YD-N-{[3-
Ex-343 . A\ .N . o 412
CF; N-S (trifluoromethyl)pyridin
| g{ -2-yl]methyl}pyrazinc-
2-carboxamide
O NH, 3-amino-6-chloro-N-
F HNMN (2,4-difluorobenzyl)-5-
Ex-344 l\‘ ANN- N (4-methyl-2H-1,2,3- 380
| N \\ triazol-2-yl)pyrazine-2-
F .
carboxamide
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+
o NH, 3-amino-6-chloro-N-
[(3-methylpyridin-2-
S N ~N
H I\E ylymethyl]-5-(4-methyl-
Ex-345 _N ANN- N ) 359
N 2H-1,2,3-triazol-2-
I N yl)pyrazine-2-
carboxamide
3-amino-6-chloro-3-(4-
HN O NH,
methyl-2H-1,2,3-
” )K,(K N triazol-2-y1)-N-(1,2.3 4~
Ex-346 > N o 385
NS tetrahydroquinolin-4-
\
I N yl)pyrazine-2-
carboxamide
o) NH, 3-amino-6-methyl-3-
\ )K%\ N (1H-pyrazol-1-y1)-N-
Ex-347 H N | N (quinolin-8- 360
N -
g\l b ylmethyl)pyrazine-2-
\ _—
carboxamide
o NH, 3-amino-6-chloro-5-(4-
)S/k methyl-2H-1,2,3-
=
Ex-348 N™ Y N triazol-2-yl)-N-
N_ A N o 395
1\| ':J 2 (quinolin-8-
N I N< ylmethyl)pyrazine-2-
cartboxamide
HO o NH 3-amino-6-chloro-N-
2 [(19)-2-hydroxy-1-
Ex-349 ﬁ)ﬁ(gf\‘ phenylethyl]-5-(4- 173
f\ N- N\ methyl-1H-pyrazol-1-
| g{ yDpyrazine-2-
carboxamide
NH, O 3-amino-6-chloro-N-
f\:)\HKNH (1H-indol-5-ylmethyl)-
Ex-350 /N~N/K(N 5-(4-methyl-1H- 382
g cl 'razol-1-yl)pyrazine-
3/' NH Py yDpy
— 2-carboxamide
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+

3-amino-6-chloro-N-

[(1-methyl-1H-

/\(k [\\ \@ benzimidazol-2-
X
Ex-351 ’\Il yl)methyl]-5-(4-methyl- 397

N N
s N /I 1H-pyrazol-1-
= yD)pyrazine-2-
carboxamide
NH, O \ 3-amino-6-chloro-N-
N /\/H\ (1H-indol-7-yImethyl)-
Ex-352 Ny )|\(N 5-(4-methyl-1H- 382
¢ .
34/ Cl pyrazol-1-yl)pyrazine-
2-carboxamide
N H2 O 3-amino-6-chloro-N-

N \ (1H-indol-4-ylmethyl)-

l
Ex-353 /N NN 5-(d-mothyl-11- 382
% | pyrazol-1-yl)pyrazine-
\ 2-carboxamide

3-amino-6-chloro-N-

NH, O
'\:)\‘)\ (1H-indol-6-ylmethyl)-

3-amino-N-(1,3-
benzothiazol-2-

Ex-354 N~ 5-(4-methyl- TH- 382
§// I pyrazol-1-yl)pyrazine-
/ 2-carboxamide
H

ylmethyl)-6-chloro-5-
Ex-355 N NN S 400
p | '\\ (4-methyl-1H-pyrazol-
3%1 1-yl)pyrazine-2-
carboxamide
3-amino-N-(1,3-
NH, O
M benzoxazol-2-
N NH
Ex-356 | ylmethyl)-6-chloro-5-
N _N o 384
s "N | I\\ (4-methyl-1H-pyrazol-
3// 1-yl)pyrazine-2-

carboxamide
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+
NH, O 3-amino-6-chloro-5-(4-

/

S

methyl-1H-pyrazol-1-

Ex-357 Ny )|\fN \ y1)-N-(quinoxalin-5- 395
3_/// I b N ylmethyl)pyrazine-2-
carboxamide
N 3-amino-N-benzyl-6-
Ex-358 l\|l /\)\ /\© chloro-5-(4-methyl-1H-
N. N N ) 343
32 | pyrazol-1-yl)pyrazine-
2-carboxamide
3-amino-6-chloro-N-
NH, O (imidazo[2,1-
NMN/\[ \>\S b][1,3]thiazol-6-
Ex-359 N /k("‘ ylmethyl)-5-(4-methyl- 389
3/1 Cl 1H-pyrazol-1-
yl)pyrazine-2-
carboxamide
3-amino-6-chloro-N-
NH, O (imidazo[1.2-a]pyridin-
Ex-360 '\f)\N)\ /\N(: 3-ylmethyl)-5-(4-
/N N /% Q methyl-1H-pyrazol-1- 383
P / yl)pyrazine-2-
carboxamide
3-amino-6-chloro-N-
NH, O (isoquinolin-4-
Ex-361 '\|I )\/u\ | -N ylmethyl)-5-(4-methyl-
/N N £ N 7 1H-pyrazol-1- 394
I
34/ yDpyrazine-2-
carboxamide
3-amino-6-chloro-3-(4-
"Hz O methyl-1H-pyrazol-1-
Ex-362 l\f M \ N yI)-N~(pyrazolo[1,5-
N N _N N iding- 383
g// | \ p alpyri .
ylmethyl)pyrazine-2-
carboxamide
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Exact Mass
Exp No. Structure IUPAC Name
[M+H]+
3-amino-6-chloro-5-(4-
NH, O
methyl-1H-pyrazol-1-
=
Ex-363 "f ¥1)-N-[(3-0x0-2.3-
N _N 398
s N | dihydro-1H-isoindol-4-
3// yhmethyl|pyrazine-2-
carboxamide
O NH, methyl 3-amino-6-
\O)‘\%\ N chloro-5-(1H-pyrazol-
Ex-394 N N - oy 254
- -yl)pyrazine-2-
i)\N \ yhpy
| N carboxylate

Preparation of 3-amino-6-methyl-N-((3-methylpyridin-2-yDmethyl)-5-(4-(trifluoromethyl

oxazol-2-vl) pyrazine-2-carboxamide (Ex-364)

[0129] The compound of Ex-364 was prepared in accordance with Scheme ES-6.

SCHEME ES-6
O NH, Step A O NH, Step B o NHz
/\oJ\/kN Zn(CN)2: Pd(PPha)4 /\o)j\/kw LiOH, EtOH / \
Nj)\m DMF, MW, 2 h Nj)\CN Nj)\cm

Step C

O NH, Step D
IN” NH, N N)S)\N r/\g/\ 3 |
HATU, DIPEA (AT Ao mo
i -BuOH Ex-364 \/{
HZ

Step A Ethyl 3-amino-5-cyano-6-methylpyrazine-2-carboxylate

[0130] A 20 mL sealed tube was charged with ethyl 3-amino-5-chloro-6-methylpyrazine-2-
carboxylate (900 mg, 4.17 mmol), zinc cyanide (1.47 g, 12.52 mmol) and [1,1'-
bis(diphenylphosphino)ferrocene]dichloropalladium(II) (916 mg, 1.25 mmol) in DMF (10.0
mL). The resulting mixture was heated in a microwave reactor to 140 °C for 2 hours. The
mixture was cooled to ambient. Water (30 mL) was added and the mixture was extracted with
EtOAc (3 x 50 mL). The combined organic fractions were washed with brine (70 mL), dried

(Na,S0,), filtered, and the solvent was evaporated under reduced pressure. The residue was
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purified by Prep-TLC (hexane: EtOAc=1:1) to give ethyl 3-amino-5-cyano-6-methylpyrazine-2-
carboxylate as a solid. LC/MS =207 [M+1].

Step B:  3-Amino-5-cyano-6-methylpyrazine-2-carboxvlic acid

[0131] To a stirred mixture of ethyl 3-amino-5-cyano-6-methylpyrazine-2-carboxylate (330 mg,
1.55 mmol) in water (0.5 mL) and EtOH (5.0 mL) at room temperature was added lithium
hydroxide (74 mg, 3.1 mmol). The mixture was then stirred for 30 minutes, at which point no
more starting material was present (LCMS). The mixture was acidified with 1M HCI solution to
adjust pH to 5. The mixture was filtered and concentrated under reduced pressure. The residue
was further dried in a vacuum oven overnight to afford 3-amino-5-cyano-6-methylpyrazine-2-

carboxylic acid as a solid. LC/MS =179 [M+1].

Step C:  3-Amino-6-methyl-N2-((3-methylpyridin-2-ylYmethyl)pyrazine-2.5-dicarboxamide

[0132] The title compound was prepared following similar procedures described in example 1.
LC/MS =301 [M+1]."H-NMR (CD;0D-d+4, 400 MHz) & 8.39 (d, 1H), 7.66-7.64 (m, 1H), 7.28-
7.25 (m, TH), 4.70 (s, 2H), 2.70 (s, 3H), 2.43 (s, 3H).

Step D: 3-Amino-6-methyl-N-((3-methylpyridin-2-yl)methyl)-5-(4-(trifluoromethyloxazol-2-

yl)pyrazine-2-carboxamide

[0133] A solution of 3-amino-6-methyl-N2-((3-methylpyridin-2-yl)methyl)pyrazine-2,5-
dicarboxamide (15 mg, 0.05 mmol) and bromo-trifluoroacetone in t-BuOH (5 ml was heated at
100 °C for 20 hours. The mixture was cooled and the solvent was evaporated under reduced
pressure. The residue was purified by prep-HPLC using MeCN/0.05% TFA in H20 = 5%~95%
to give 3-amino-6-methyl-N-((3-methylpyridin-2-yl)methyl)-5-(4-(trifluoromethyl)oxazol-2-
yl)pyrazine-2-carboxamide as a solid. LC/MS =393 [M+1]. 'H-NMR (CD;0D-d,, 400 MHz) §
8.56-8.54 (m, 2H), 8.21-8.19 (m, 1H), 7.72-7.69 (m, 1H), 5.01 (s, 2H), 2.73 (s, 3H), 2.62 (s, 3H).

Preparation of 3-amino-5-(4.5-dimethyloxazol-2-y1)-6-methvl-N-((3-methvylpyridin-2-

yvl)methyl)pyrazine-2-carboxamide (Ex-365)

[0134] The compound of Ex-365 was preapared in accordance with Scheme ES-7.

Scheme ES-7

-0 NH, o NH
2

StepA OJ\%\N N
cl H,N"X0 ro Nf\a HO)S/HN LA NH,
2 N - .
— 2 . Ny j)\ﬂo HATU, DIPEA
Bu,NBr, 100 °C \/z, DMF

Step C
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Step A:  4.5-Dimethyloxazole

[0135] A mixture of 3-chlorobutan-2-one (5 g, 46.9 mmol), tetrabutylammoniumbromide (303
mg, 0.94 mmol) and formamide (15 ml, 376 mmol) was heated at 100 °C for 6 hours. The
product was distilled from the mixture under atmospheric pressure to give 4,5-dimethyloxazole

as an oil. "[H-NMR (CDCls, 400 MHz) §7.66 (s, 1H), 2.23 (s, 3H), 2.07 (s, 3H).

Step B:3-Amino-5-(4,5-dimethvloxazol-2-yl)-6-methylpyrazine-2-carboxylic acid

[0136] To a stirred solution of 4,5-dimethyloxazole (116 mg, 1.20 mmol) in THF (3.0 mL) at -
78 °C, butyllithium (0.9 mL, 1.44 mmol) was added dropwise. The solution was stirred at this
temperature for 10 min followed by dropwise addition of zinc (I) chloride (380 mg, 2.79 mmol)
solution in THF (5.0 mL). The mixture was stirred for 15 min at - 78 °C. Cooling bath was
removed and reaction mixture was warmed to room temperature. Ethyl 3-amino-5-chloro-6-
methylpyrazine-2-carboxylate (215 mg, 0.99 mmol) and Pd(PPh;), (115 mg, 0.1 mmol) were
added to this reaction mixture. The mixture was stirred at 80 °C for 16 hours and water (20 mL)
was added. The mixture was extracted using EtOAc (20 mLx3). The organic layers were
combined, washed with brine (20 mL), dried (Na,SO,) and concentrated. The residue was
purified by silica gel column, eluting with hexane/EtOAc = 3/1~1/1 to give 3-amino-5-(4,5-
dimethyloxazol-2-yl)-6-methylpyrazine-2-carboxylic acid as a solid. LC/MS = 249 [M+1].

Step C:3-Amino-5-(4,5-dimethyloxazol-2-yl)-6-methyl-N-((3-methylpyridin-2-

yDmethyl)pyrazine-2-carboxamide (Ex-363)

[0137] Compound Ex-365 was prepared following similar procedures described for ther
preparation of example compounds in Schemes ES-1 through ES-7, and was characterized using
LC/MS =353 [M+1] and proton NMR: 'H-NMR (CDCls, 400 MHz) § 9.50 (br, 1H), 8.65-8.64
(m, 1H), 8.03 (d, 1H), 7.61-7.58 (m, 1H), 4.93-4.92 (m, 2H), 2.83 (s, 3H), 2.74 (s, 3H), 2.41 (s,
3H), 2.24 (s, 3H).

Preparation of Example Compounds Ex-366 Ex-367, Ex-368, and Ex-369.

[0138] Example compounds Ex-366 Ex-367, Ex-368, and Ex-369 were preapared from

compound Ex-340 in accordance with Scheme ES-8.

Scheme ES-8
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N-N-(quinolin-8-vlmethyl)-6-vinvlpvrazine-2-carboxamide

Step A: 3-amino-5-(4-methyl-1H-pyrazol-1
(Ex-366)

[0139] A microwave reaction vial was charged with 3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-

(quinolin-8-ylmethyl)pyrazine-2-carboxamide (Ex-340, prepared above, 0.520 g, 1.32 mmol), potassium
vinyl trfluoroborate (0.212 g, 1.58 mmol), [1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(I)
(0.145 g, 0.20 mmol) and potassium carbonate (0.547 g, 3.96 mmol) and capped, excanged air with N,
by 3 times of cycle of vacuum-refilling with nitrogen. Degassed MeCN/water was added, followed by
heating to 140 oC for 30 minutes in a microwaver reactor. After cooling down, the crude mixture was
concentrated. The crude concentrate was taken up in EtOAc, washed with brine, dried over anhydous
sodium sulfate, concentrated, and purified by flash chromatography on a silica-gel column with ISCO and

EtOAc/Hexane (0-60%) as eluant to give the title compound as a solid. LC/MS =386 [M+1].

Step B: 3-amino-6-(1.2-dihvdroxvethyl)-3-(4-methvl-1H-pvrazol-1-y1)-N-(quinolin-8-vlmethvl)pvrazine-

2-carboxamidc (Ex-367)

[0140] 4-Methylmorpholine- N-oxide (0.137 g, 1.168 mmol) and osmium tetraoxide (0.024 g, 0.093
mmol) were added in a solution of Ex-366, prepared in the previous step (0.18 g, 0.467 mmol) in
acetone/acetonitrile/water, followed by stirring at RT for 1.5 days. Then, additional 0.2 equivalent of
osmium tetroxide (0.024 g, 0.093 mmol) and t-butanol (3.0 ml) were added to the reaction mixture and
stirred at room temperature (RT) for 24 hours. The mixture was filtered, concentrated and purified by
HPLC Gilson with acetonitrile/water with 0.01% TFA as eluant to give Ex-367 as a solid. LC/MS = 420
[M+1].
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Step C: 3-amino-6-formyl-5-(4-methvl-1H-pvrazol-1-yI)-N-(quinolin-8-vimethvl)pyrazine-2 -

carboxamide (Ex-368)

[0141] Sodium periodate (0.043 g, 0.200 mmol) and water (2.50 ml) were added to a solution of Ex-367
prepared in the previous step (0.070 g, 0.167 mmol) in acetone (5.0 ml) at RT, followed by stirring for 3
hours. Then, additional sodium periodate (0.043 g, 0.200 mmol) was added to the reaction mixture,
followed by stirring for an additional 3 hours. The mixture was diluted with water and extracted with
EtOAc/CH,Cl,. The organic phase was dried over MgSO4, filtered, concentrated and purified by a flash
chromatography on a silica gel column with ISCO and 0-80 % EtOAc/hexane as eluant to give Ex-368 as
asolid. LC/MS = 388 [M+1].

Step D: 3-amino-6-(difluoromethvl)-5-(4-methyl-1H-pvrazol-1-vl)-N-(quinolin-8-vimethvl)pyrazine-2-

carboxamide (Ex-369)

[0142] A solution of DAST (0.041 ml, 0.310 mmol) in CH,Cl, (3.0 ml) was dropped to a solution of
Ex-368 prepared in the previous step (0.048 g, 0.124 mmol) in CH,Cl, (5 mL) at -78 °C, followed by
stirring for 4 hours after which the reaction mixture was allowed to rise to RT. The solvent was removed
by evaporation and the residue purified by preparative HPLC reverse phase (C-18), eluting with
acetonitrile/water + 0.1% TFA, to give Ex-369 as a solid. LC/MS =410 [M+1].

Preparation of Example Compound Ex-370

[0143] Example Compound Ex-370, 3-amino-6-(hydroxymethyl)-N-(quinolin-8-ylmethyl)-5-
(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide, was prepared in accordance with Scheme ES-9:

SCHEME ES-9

EtOMN step A EtO)H/gN step B HOMN
Al \ \

| N O NH,
step C NMN
— Ho
2N
NI
- N=
Ex-370 HO

Step A: Ethyl 3-amino-6-(hyvdroxymethvl)-5-(2H-1.2 3-triazol-2-v)pyrazine-2-carboxylate

[0144] Into a reaction vessel was placed a mixture of ethyl 3-amino-6-methyl-5-(2H-1,2.3-
triazol-2-yl)pyrazine-2-carboxylate (0.248 g, 1.00 mmol), N-bromosuccinimide (0.214 g, 1.20
mmol) and benzoyl peroxide (0.290 g, 1.20 mmol) in CCl4 (20 ml). The mixture was heated at

85 °C for 3 hours. After cooling to ambient temperature, the mixture was concentrated and taken
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up in CH3CN (10 ml) and mixed with potassium acetate (0.15 g, 1.50 mmol) and the mixture
stirred at ambient temperature for 24 hours. The solvent was removed and the residue was taken
up in MeOH (10.0 ml) and mixed with Na,COs (0.42 g, 4.0 mmol) and H,O (0.25 ml), followed
by stirring at RT for 4 hours. The reaction mixture was concentrated and purified by by
preparative HPLC reverse phase (C-18), eluting with acetonitrile/water + 0.1% TFA, to give the
title compound as a solid. LC/MS =265 [M+1].

Step B: 3-amino-6-(hvdroxvmethy)-5-(2H-1.2_3-triazol-2-vl)pyrazine-2-carboxvlic acid

[0145] A mixture of ethyl 3-amino-6-(hydroxymethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxylate (0.15 g, 0.568 mmol), and lithium hydroxide hydrate (0.119 g, 2.84 mmol) in THF
(5.0 ml) and water (2.0 ml) was stirred at RT for 3 hours. The solvent was removed and the
residue was taken up in DMF and purified by preparative HPLC reverse phase (C-18), eluting
with acetonitrile/water + 0.1% TFA, to give the title compound as a solid.. LC/MS = 237 [M+1].

Step C: 3-amino-6-(hvdroxvmethvl)-N-(quinolin-8-vlmethvl)-5-(2H-1.2 3-triazol-2-y])pyrazine-

2-carboxamide

[0146] Hunig’s base (0.251 ml, 1.440 mmol) was added to a solution of 3-amino-6-
(hydroxymethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxylic acid (0.068 g, 0.288 mmol), and
quinolin-8-ylmethanamine dihydrochloride (0.073 g, 0.317 mmol) and HATU (0.120 g, 0.317
mmol) in DMF (2.0 ml) at 0 °C in an ice-bath. The mixture was stirred at 0 °C for 30 min and at
RT for 30 minutes. A saturated aqueous solution of NaHCO3 (50 ml) was added to the mixture
and extracted with CH;Cl; (2 X S0 mL). The combined organic phase was dried over MgSO4,
filtered, concentrated, purified by flash chromatography on a silica gel column with 0 - 60%

EtOAc/hexane as eluant to give the title compound as a solid. LC/MS =377 [M+1].

Preparation of Example Compound Ex-371

[0147] Example Compound Ex-371, 3-amino-6-cyano-5-(1H-pyrazol-1-yl)-N-(quinolin-8-

ylmethyl)pyrazine-2-carboxamide, was prepared in accordance with Scheme ES-10:

SCHEME ES-10

O NH, O NH, N O NH,

step A step B |
S ) Example 374 )

Step A: 3-Amino-6-cyano-3-(1H-pyrazol-1-y)pyrazine-2-carboxvlic acid

[0148] A microwave vial was charged with ethyl 3-amino-6-chloro-5-(1H-pyrazol-1-
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yDpyrazine-2-carboxylate (1.02 g, 4.00 mmol), potassium ferrocyanide (1.473 g, 4.00 mmol) and

copper (1) iodide (0.762 g, 4.00 mmol), capped, degassed and filled with nitrogen. To the
reaction mixture was added NMP (8.0 ml) and the mixture was stirred at 150 °C for 8 hours.
After cooling, the mixture was diluted with ethyl acetate and treated with 1 N HCl aqueous
solution. The organic layer was separated and the aqueous was extracted with ethyl acetate (2 X
100 ml). The combined organic layers were dried over MgSO4, filtered and concentrated,
putified by preparative HPLC reverse phase (C-18), eluting with acetonitrile/water + 0.1% TFA,
to give the title compound as a solid. LC/MS =231 [M+1].

Step B: 3-amino-6-cyano-5-(1H-pyrazol-1-y1)-N-(quinolin-8-vlmethyl)pyrazine-2-carboxamide

[0149] Hunig’s base (0.218 ml, 1.250 mmol) was added into a solution of 3-amino-6-cyano-5-
(1H-pyrazol-1-yl)pyrazine-2-carboxylic acid (0.058 g, 0.25 mmol), and quinolin-8-
ylmethanamine dihydrochloride (0.064 g, 0.275 mmol) and HATU (0.105 g, 0275 mmol) in
DMF (2 ml), followed by stirring at RT for 3 hours. The mixture was purified by preparative
HPLC reverse phase (C-18), eluting with acetonitrile/water + 0.1% TFA to give the title
compound as a solid. LC/MS =371 [M+1].

Preparation of Example Compound Ex-372

[0150] Example Compound Ex-372, 3-amino-6-cyano-5-(oxazol-2-yl)-N-((3-
(trifluoromethyl)pyridin-2-yl)methyl)pyrazine-2-carboxamide was prepared in accordance with

Scheme ES-11:

SCHEME ES-11

Step A (o) NH2
o NH o NH2 5
2 (j; Step CF3NH
/ N NH, CFsNH ZnCNy, PA(PPha)4 W
HATU
TR N 2
DMF, DIPEA Ex-372

Step A: 3-Amino-6-chloro-5-(oxazol-2-v1)-N-((3-(trifluoromethyDpvyridin-2-yl)methvlpyrazine-

2-carboxamide

[0151] A solution of compound 3-amino-6-chloro-5-(oxazol-2-yl)pyrazine-2-carboxylic acid(42
mg, 0.18 mmol), HATU(74 mg, 0.26 mmol) and DIPEA (67 mg, 0.53 mmol) in DMF (5mL) was
stirred at room temperature for 0.5 hour. After ¥ hour, (3-(Trifluoromethyl)pyridin-2-
yD)methanamine (56 mg, 0.26 mmol) was added to the mixture, and the reaction mixture was

stirred at room temperature for additional 10 hours. At the end of 10 hours the reaction mixture

126

SUBSTITUTE SHEET (RULE 26)



CA 02967944 2017-05-15

WO 2016/081290 PCT/US2015/060509
was diluted with ethyl actetate (50mL) and washed with water (50 mL x 2). The organic layer
was separated and dried over anhydrous Na;SQs, then concentrated to give crude product, which
was purified by preparative TLC (eluting with 1:2 hexane/ethyl acetate) to give 3-amino-6-
chloro-5-(oxazol-2-yl)-N-((3-(trifluoromethyl)pyridin-2-yl )methyl)pyrazine-2-carboxamide as a
solid. LC/MS =399 [M+1].

Step B: 3-Amino-6-cvano-5-(oxazol-2-y)-N-((3-(trifluoromethypyridin-2-ymethypyrazine-

2-carboxamide

[0152] A solution of zinc cyanide (24 mg, 0.20 mmol), amino-6-chloro-5-(oxazol-2-yl)-N-((3-
(trifluoromethyl)pyridin-2-yl)methyl)pyrazine-2-carboxamide (27 mg, 0.068 mmol) and
Pd(PPhs)s (24 mg, 0.02 mmol) in DMF (2 ml) in a sealed tube was heated in a microwave
reactor to 130 °C for 2 hours under nitrogen. After filtration, the filtrate was purified by
preparative HPLC to give 3-amino-6-cyano-5-(oxazol-2-yl)-N-((3-(trifluoromethyl))pyridin-2-
yl)methyl)pyrazine-2-carboxamide (Ex-373) as a solid. LC/MS = 390 [M+1]. '"H NMR (DMSO-
d6, 400 MHz) 6 9.37 (t, 1H), 8.83 (d, 1H), 8.65 (s, 2H), 8.49 (s, 1H), 8.20 (d, 1H), 7.66 (s, 1H),
7.56 (dd, 1H), 4.78 (d, 2H).

Preparation of Example Compound Ex-373

[0153] Example Compound Ex-373, 1-(3-amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-yl)-3-(4,6-
dimethylpyridin-2-yl)propan-1-one was prepared in accordance with Scheme ES-12;

SCHEME ES-12

H.HC
N o NHz step B NH,
O NH, stepA Y07~
N
HoJ\)\N _ hatu CHsMgBr Z

Nﬁ} TDMF,m2n A m\) TTHR0°C Nﬁ}

StepC @ N Step D
. ! /o
Pd/C, H2
NaOH (ag), MeOH T AcOELT, 1h

Step A: 3-Amino-N-methoxy-N.6-dimethyl-5-(oxazol-2-ypyrazine-2-carboxamide

[0154] A solution of compound 3-amino-6-chloro-5-(oxazol-2-yl)pyrazine-2-carboxylic
acid(440 mg, 2 mmol), HATU(1.13 g, 3 mmol) and DIPEA (774 mg, 6 mmol) in DMF 5mL

was stirred at room temperature for 0.5 hours, followed by addition of N,O-
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dimethylhydroxylamine hydrochloride(388 mg, 4 mmol) to the reaction mixture, and then
reaction mixture was then stirred at room temperature for additional 12 hours. The reaction
mixture was diluted with ethyl acetate (200mL) and washed with water (100 mL).The organic
layer was dried over anhydrous Na,SQ, , concentrated to give a crude product which was
purified by chromatography on silica gel eluting with (1:1 hexane/ethyl acetate) to give 3-amino-

N-methoxy-N,6-dimethyl-5-(oxazol-2-yl)pyrazine-2-carboxamide. LC/MS =264 [M+1].

Step B: 1-(3-Amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-yl)ethanone

[0155] A solution of compound 3-amino-N-methoxy-N,6-dimethyl-5-(oxazol-2-yl)pyrazine-2-
carboxamide(380 mg, 1.44 mmol) in dry THF (5mL) was added CH3MgBr (2.0 mL, 6 mmol) at
0 °Cin 1 minute. After the addition completed, the mixture was stirred at room temperature for 1
hour, then the reaction mixture was quenched with saturated ammonium chloride solution (20
mL), diluted with ethyl acetate (100 mL) and washed with water (100 mL x 1). The organic layer
was dried over anhydrous Na,SO4, and concentrated to give crude product which was purified by
chromatography on silica gel eluting with (hexane/ethyl acetate: 1:1) to give 1-(3-amino-6-

methyl-5-(oxazol-2-yl)pyrazin-2-yl)ethanone. LC/MS =219 [M+1].

Step C: 1-(3-Amino-6-methyl-5-(oxazol -2-v)pyrazin-2-y1)-3-(4.6-dimethylpyridin-2-yl)prop-2-

en-1-one

[0156] To a solution of 4, 6-dimethylpicolinaldehyde(130 mg, 0.97 mmol) in MeOH SmL was
added NaOH (78 mg, 1.94 mmol) in H,O (0.5 mL) at 0 °C, followed by dropwise addition of 1-
(3-Amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-yl)ethanone (106 mg, 0.48 mmol) in MeOH (2mL)
at 0 °C. After the addition completed, the mixture was stirred at room temperature for 12 hours.
LC-MS showed that the reaction completed. The reaction mixture was diluted with ethyl acetate
(100mL) and washed with water (50 mL x 2). The organic layer was dried over anhydrous
Na,S0y , concentrated to give 1-(3-amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-yl)-3-(4,6-
dimethylpyridin-2-yl)prop-2-en-1-one as a solid. LC/MS =336 [M+1].

Step D: 1-(3-Amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-y1)-3-(4,6-dimethylpyridin-2-yl )propan-

1-one (Ex-373)
[0157] To a solution of 1-(3-amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-yl)-3-(4,6-

dimethylpyridin-2-yl)prop-2-en-1-one (150 mg, 0.447 mmol) in ethyl acetate (60 mL ) was

added Pd/C(10%, 100 mg), and then the reaction mixture was stirred at room temperature under
H; for 1 hour, following which the reaction mixture was filtered and the filtrate concentrated to
give crude product. The crude residue was purified by preparative HPLC to give 1-(3-amino-6-

methyl-5-(oxazol-2-yl)pyrazin-2-yl)-3-(4,6-dimethylpyridin-2-yl)propan-1-one as a solid.
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LC/MS =338 [M+1]. '"H NMR (DMSO-d6, 400 MHz) d : 8.38 (s, 1H), 7.65 (s, 2H), 7.58 (s,
1H), 6.90 (d, 1H), 6.85 (d, 1H), 3.54 (t, 2H), 3.00 (t, 2H), 2.75 (s, 3H), 2.24 (s, 3H), 2.19 (s, 3H).

Preparation of Example Compound Ex-374

[0158] Example Compound Ex-374, 3-amino-6-methyl-N-((5-methylpyrimidin-4-yl)methyl)-5-

(oxazol-2-yl)pyrazine-2-carboxamide was prepared in accordance with Scheme ES-13:

SCHEME ES-13

Step A Step B
N7 o P N N0
_ DIBAH N~ 0O NaH, methyltosylate ﬁ
2 HO\)_/ THF, 0 °C S
Step C
OO Step D O NH,
e o NH, § PN
)TN Ho/[w)\N (NINHZ z NSO
I ) « /)
1), n-BuLi, ZnCl, -78 °C \< HATU, DIPEA
I-ES-13-A Ex-374
2), Pd(PPha)s. 75 °C, O/N 0\ DMF, 1t \

Step A:  Oxazol-4-vlmethanol

[0159] A flame-dried three-neck flask (100 mL) was charged with methyl oxazole-4-carboxylate
(2.0 g, 14 mmol) and ethyl ether(15 mL). DIBAL-H(30 mL, 30 mmol) was added dropwise at -
78 OC under nitrogen. Once the addition was completed, the reaction mixture was allowed to
warm to rt and stirred for 1 hour. The reaction mixture was quenched with Na,SO;-10H,0 (5 g).
After stirred for 10 hours, the suspension was filtered, the filtrate was evaporated under reduced
pressure, the residue was purified by prep-HPLC to give oxazol-4-ylmethanolas an 0il. LC/MS =
100 [M+1].

Step B:4-(Methoxymethyl)oxazole

[0160] A flame-fried three-neck flask (100 mL) was charged with oxazol-4-ylmethanol (1.0
mmol) and ethyl ether (15 mL). NaH (50 mg, 1.2 mmol) was added portions at 0 ©C under
nitrogen. After stirred for 30 minutes, methyl tosylate (250 mg, 1.2 mmol) was added. The
suspension was stirred overnight at room temperature. The reaction mixture was filtered and the
filtrate was concentrated in vacuo. The residue was purified by prep-HPLC to give 4-

(methoxymethyl)oxazoleas. LC/MS = 114 [M+1].

Step C:3-Amino-5-(4-(methoxymethyl)oxazol-2-y1)-6-methylpyrazine-2-carboxvlic acid
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[0161] A flame-fried three-neck flask (100 mL) was charged with 4-(methoxymethyl)oxazole
(1.6 mmol) and THF (15 mL). The mixture was degassed and back-filled with nitrogen. The
mixture was cooled to -78°C, and then n-BuLi (1.2 mL, 1.8 mmol) was added dropwise. After
stirred for 15 minutes, dry ZnCl, (512 mg, 3.77 mmol) in dry THF (5 mL) was added at -78°C.
After stirred for 30 minutes, the mixture was warmed to room temperature. Ethyl 3-amino-5-
chloro-6-methylpyrazine-2-carboxylate (311 mg, 1.45 mmol) and Pd(PPhs), (334 mg, 0.29
mmol) was added at room temperature. The resulting mixture was heated to 70°C overnight. The
reaction mixture was filtered. The filtrate was concentrated in vacuo. The residue was purified
prep-HPLC to give 3-amino-5-(4-(methoxymethyl)oxazol-2-yl)-6-methylpyrazine-2-carboxylic
acid as an oil. LC/MS = 265[M+1].

Step D:  3-Amino-5-(4-(methoxymethyl)oxazol-2-v1)-6-methyl-N-((3-methvylpyridin-2-

yDmethyl)pyrazine-2-carboxamide (Ex-374)

[0162] Example compound Ex-374 was prepared from intermediate 1-ES-12-A and 2-
methylamino-3-methyl-piperidine using the proceedures of Schemes ES-1 through ES-5.
Ex-374 was characterized by LC/MS and proton NMR. LC/MS = 369[M+1]. "H NMR (MeOD-
d4, 400 MHz) d &: 8.45-8.30 (d, 1H), 8.26-8.23(d, 1H), 8.00(s, 1H), 7.74-7.70 (m, 1H), 4.77 (s,
2H), 4.39 (s, 2H), 3.22-3.20 (m, 5H), 2.72 (s, 3H), 2.50 (s, 3H).

Preparation of Example Compounds Ex-375 A

[0163] Example Compound 3-amino-6-methyl-5-(5-methyloxazol-2-yl)-N-((3-methylpyridin-2-
yDmethyl)pyrazine-2-carboxamide (Ex-375) was prepared in accordance with Scheme ES-14:
SCHEME ES-14
Step A Step B Step C
o 0
Aol N ON
V4

N‘\C 0\0, DBU fN 0 NaOH f acuo, Quinoline sulfate {/N
3
/\@/ DVF, M, 16 \/)_‘% MECH, H,0, i, 6 h \g_«o qUINGIne, 180 °C, 30 Mt {

Step D

H,N Step E o NH,
N o N fe) N
MO ., OOV
/\OYN 4 N? NH, P W\o}l
7/'%. Negishi coupling ~ FES14-A —_— Ex-375 /

Step A:  Ethyl 2-amino-2-cyanoacetate
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[0164] A mixture of methyl 2-cyanoethaneperoxoate (3.0 g, 26 mmol) and 1,8-
diazabicyclo[5.4.0Jundec-7-ene (7.9 ml, 52 mmol) in DMF (13 ml) was stirred at room
temperature for 30 minutes. Acetic anhydride (5.32 g, 52.1 mmol) was added and the mixture
was stirred at room temperature for additional 18 hours. The organic solvent was evaporated
under reduced pressure, and the residue was poured into 150 mL of water. Water layer was
extracted with ethyl acetate (150 mL x 3). The organic layers were combined and dried over
Na;SOy, filtered, and the organic solvent was evaporated from the resulting solution under
reduced pressure. The product was distilled from the residue at 120 °C with oil pump to give

ethyl 5-methyloxazole-4-carboxylate as an 0il. LC/MS = 157 [M+1].

Step B:  Sodium 5-methvloxazole-4-carboxylate

[0165] A mixture of ethyl 5-methyloxazole-4-carboxylate (2.3 g, 14.8 mmol) and NaOH (0.59 g,
14.8 mmol) in MeOH (10 ml) and water (0.5 ml) was stirred at room temperature for 18 hours.
The mixture was concentrated under reduced pressure and the residue thus obtained was washed
with diethyl ether (30 mL), and dried in vacuum to give sodium 5-methyloxazole-4-carboxylate

as a solid. LC/MS = 128 [M+1].

Step C:  5-Methyloxazole

[0166] A mixture of sodium 5-methyloxazole-4-carboxylate (2.4 g, 16.1 mmol), Cu,0 (0.230 g,
1.6 mmol) and quinolone sulphate (2.2 g, 9.7 mmol) in quinoline (2 ml) was stirred at 200 °C
for 1 hour. The product was distilled at 150 °C to give 5-methyloxazole as a liquid.'HNMR
(CDCl3, 400 MHz) 6 7.75 (s, 1H), 6.75 (s, 1H).

Step D:  3-Amino-6-methyl-5-(5-methyloxazol-2-yl)pyrazine-2-carboxylic acid

[0167] To a pre-dried 100 mL 3-neck flask was added a mixture of 5-methyloxazole (200 mg,
2.407 mmol) in THF (20 ml).The mixture was stirred at -78 °C for 15 min and then n-BuLi (1.16
ml, 2.89 mmol) was added dropwise. The mixture was stirred at -78 °C for 1 hours. ZnCI2 (656
mg, 4.81 mmol) in THF (6 ml) was added and the mixture was stirred at -78 °C for 10 min. The
mixture was warmed to room temperature and stirred for 1 hour followed by addition of Xphos
second generation pre-catalyst (23 mg, 0.29 mmol) and ethyl 3-amino-5-chloro-6-
methylpyrazine-2-carboxylate (42 mg, 1.9 mmol). The mixture was stirred at 85 °C under N, for
20 hours. The organic solvent was evaporated under reduced pressure. Aqueous 1M HCI (120
mL) was added and the water layer was extracted with dichloromethane (120 mL x 5). The
organic layers were combined, dried over Na,SO,, filtered and concentrated under reduced

pressure. The residue was purified with Biotage Isolera One (acetonitrile/water (0.05%TFA)) to
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give 3-amino-6-methyl-5-(5-methyloxazol-2-yl)pyrazine-2-carboxylic acid as a solid. LC/MS =
235 [M+1].

Step E:  3-Amino-6-methyl-5-(5-methyloxazol-2-y1)-N-((3-methylpyridin-2-

yDmethyl)pyrazine-2-carboxamide (Ex-375)

[0168] Example compound Ex-375 was prepared from intermediate I-ES14-A and 2-
methylamine-3-methyl-piperidine using the same procedure followed for the preparation of
Example compound Ex-374. Ex-375 was characterized by LC/MS and proton NMR: LC/MS =
339 [M+1]. The product was characterized by proton NMR: "HHINMR (CDCl3, 400 MHz) § 9.37
(s, 1H), 8.48 (d, 1H), 7.56 (d, 1H), 7.24-7.21 (m, 1H), 7.00 (s, 1H), 4.74 (d, 2H), 2.86 (s, 3H),
2.47 (s, 3H), 2.43 (s, 3H).

Preparation of Example Compounds Ex-376 A, Ex-376 B, Ex-376 C and Ex-376 D

[0169] Example Compounds Ex-376A to Ex 376D , various isomers of 3-Amino-N-(5-fluoro-
6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(oxazol-2-yl)pyrazine-2-carboxamide,

were prepared in accordance with Scheme ES-15:

SCHEME ES-15
=_ F
s/ N /

N

HN_ O HN__O

DAST
NoesoNe N~ NH2
N O Ex-376 A-D | A,

\=/ \—/

Preparation of 3-amino-N-(5-fluoro-6.7-dihvdro-5H-cyclopenta[blpyridin-7-v1)-6-methvl-5-

oxazol-2-v)pyrazine-2-carboxamide

[0170] 3-Amino-N-(5-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyridin-7-y1)-6-methyl-5-(oxazol -
2-yl)pyrazine-2-carboxamide was prepared from intermediate I-ES-14-A, prepared in accordance
with Scheme ES-14, and 7-amino-6,7-dihydro-SH-cyclopenta[b]pyridin-5-ol following the
procedure in Step E, above.

[0171] The 3-Amino-N-(5-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide thus prepared (230 mg, 0.65 mmol) was dissolved in
anhydrous DCM (15 ml) and the solution cooled to - 10 °C. DAST (0.11 ml, 0.85 mmol) was
added. Mixture was stirred at -10 °C for 20 minutes. Saturated NH4Cl solution was added to

quench the reaction. Product was extracted with ethyl acetate (3X50 mL). The organic layers
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were combined, and dried over anhydrous sodium sulfate. The solution was filtered and
concentrated, and the crude residue was purified by column chromatography on a 50 g-
prepacked silica gel column, eluting with 10 ~ 70% gradient EtOAc/hexane to give two pairs of

diastereomers.

[0172] The fast eluting pair of diastereomers was further separated by chiral SFC (AS-H column,
15% methanol (0.1%DEA)/CO, ) to afford isomer Ex-376A (faster eluting): LCMS: 355 [M+1],
and isomer Ex-376B (slower eluting): LCMS: 355 [M+1].

[0173] The slow eluting pair of diastereomers was further separated by chiral SFC (OJ-H
column, 20% methanol/CO, ) to afford isomer Ex-376C (faster eluting): LCMS: 355 [M+1], and
isomer Ex-376D (slower eluting): LCMS: 355 [M+1].

Preparation of Example Compounds Ex-377 and Ex-378

[0174] Example Compounds Ex-377, 3-Amino-N-(6-fluoro-6,7-dihydro-5H-
cyclopenta|b|pyridin-7-yl)-6-methyl-5-(oxazol-2-yl )pyrazine-2-carboxamide and Ex-378,
3-amino-N-(7H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(oxazol-2-yl)pyrazine-2-carboxamide
were prepared in accordance with Scheme ES-16:

SCHEME ES-16

- —
\ / N y/
HN 0o

OH
F J N H
o HN_ O >N
NH, NH NH,
N% DAST NIN( 2 NI‘\IF
Ex-378
N Ao EX3TT N7

\—=/ \—/ \=/

\

/

\

[0175] Accordingly, 3-Amino-N-(5-hydroxy-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-
methyl-5-(oxazol-2-yl)pyrazine-2-carboxamide, prepared in accordance with the procedure
described in Scheme ES-15. DAST (0.030 ml, 0.227 mmol) was added dropwise into a solution
of 3-amino-N-(6-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(oxazol-2-
yl)pyrazine-2-carboxamide (0.040 g, 0.114 mmol) in CH>Cl, (4.0 ml) at -78 °C, followed by
stirring for 1h, then warming to ambient temperature with continued stirring for 2 additional
hours at ambient temperature. The reaction mixture was treated with saturated aqueous NaHCO;
solution (2 ml). The organic layer was separated and the aqueous layer extracted with CH,Cl,.
Combined organic phase was dried over MgSOA4, filtered, concentrated and purified on a silica-

gel column with ISCO and 0-15% MeOH/CH2CI2 to give the fluorinated product, Ex-377, as a
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solid (LC/MS = 355 [M+1]), and a elemination product, Ex-378, as a solid (LC/MS =335
[M+1]).

[0176] Using the processes of Schemes ES-1 to ES-16, and appropriate carboxylate and amine
precursor compounds, the compounds of Table IV were prepared. Where indicated in the table,
enantiomeric forms present were separated via chiral HPLC. Absolute stereochemistry was not
determined in all instances. Where identified in Table IV, absolute stereochemistry was
determined using using super critical CO;-chromatography (SCF chromatography). Isomers
separated are labelled in Table 1 as “First”, “Second”, etc. as their order of elution from the
column. The following conditions were employed (noted in Table IV as “Cond. 9” or “Cond.

107 in the column identitying the example:
Conditions 9:  SCF/CO; with 15% methanol (1% DEA) running AS-H column;

Conditions 10: SCF/CO; with 20% methanol running OJ-H column.

Table IV
Ex No. Structure IUPAC Name [M+H]+
7 | H
SN N ° 3-amino-6-methyl-N-[(3-
NSy 2 methylpyridin-2-yl)methyl]-
Ex-379 LN
Z 5-[4-(trifluoromethyl)-1,3- 393
N7 O oxazol-2-yl]pyrazine-2-
F>2=/ carboxamide
O F
~ H
SN | N O 3-amino-6-methyl-5-(4-
methyl-1,3-oxazol-2-yl)-N-
Ex-380 NS 2 : )
I _N [(3-methylpyridin-2- 339
yl)methyl|pyrazine-2-
NZ™0 .
\—/ carboxamide
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Ex No. Structure IUPAC Name [M+H]+
=
-
N 3-amino-5-(4,5-dimethyl-
HN_ O
1,3-oxazol-2-yl)-6-methyl-
Ex-381 NH,
I\f N N-[(3-methylpyridin-2- 353
N .
7 yl)methyl]|pyrazine-2-
NZ>0 carboxamide
7~ | H .
SN N__O 3-amino-5-[4-
N7 NH, (methoxymethyl)-1,3-
Ex-382 l__N oxazol-2-yl]-6-methyl-N-
369
3-methylpyridin-2-
N [( ylpy .
_ yl)methyl]|pyrazine-2-
carboxamide
/
7
-
N 3-amino-6-methyl-5-(5-
HN_ O
methyl-1,3-oxazol-2-yl)-N-
Ex-383 NH :
r\: N 2 [(3-methylpyridin-2- 339
N .
Z yl)methyl|pyrazine-2-
NZ~0 carboxamide
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Ex No. Structure IUPAC Name [M+H]+
&
.
HN O 3-amino-6-methyl-N-[(3-
methylpyridin-2-yl)methyl]-
Ex.384 NLNHZ ylpy ylmethyl]
| _N 5-[5-(trifluoromethyl)-1,3- 393
oxazol-2-yl]pyrazine-2-
N7 ™0 .
. carboxamide
s
© N 3-amino-6-cyano-5-(1H-
Ex-385 m )kr\l‘)% N pyrazol-1-yl)-N-(quinolin- .
N P N—N . )71
I \\> 8-ylmethyl)pyrazine-2-
AN == .
H carboxamide
N H .
| P N o 3-amino-6-cyano-5-(1,3-
oxazol-2-yl)-N-{[3-
Ex-386 Pole AN xazol-2-yl-N-{l
| N (trifluoromethyl)pyridin-2- 390
N2 Y yllmethyl}pyrazine-2-
N”0 carboxamide
\—/
3-amino-6-
O NH, (difluoromethyl)-5-(4-
Ex-387 M % N N methyl-1H-pyrazol-1-yl)-N- 10
||\‘ I/LN' A\ (quinolin-8-
~ F=~F ylmethyl)pyrazine-2-
carboxamide
O NH, 3-amino-6-
hydroxymethyl)-N-
Ex-388 N)S/KN (hydroxymethyl)
N Ho |l AN (quinolin-8-ylmethyl)-5- 377
e Ne (2H-1,2,3-triazol -2-
yl)pyrazine-2-carboxamide
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Ex No. Structure IUPAC Name [M+H]+
F
Ex-389A / \ 3-amino-N-(5-fluoro-6,7-
< O dihydro-5H-
Cond. 9 N™ HN NH, Hyere
cyclopenta[b]pyridin-7-yl)- 355
First 7N ’
_ 6-methyl-5-(1,3-oxazol-2-
)_é/‘o yl)pyrazine-2-carboxamide
&
F
Ex-389B / \ 3-amino-N-(5-fluoro-6,7-
~ O dihydro-5SH-
Cond. 9 N™  HN NH, Hyere
— cyclopentafb]pyridin-7-yl)- 355
Second
_ 6-methyl-5-(1,3-oxazol-2-
)_§/‘O yl)pyrazine-2-carboxamide
P
F
Ex-389C / \ 3-amino-N-(5-fluoro-6,7-
~ O dihydro-5H-
Cond. 10 N™ HN NH, Hyaro
cyclopenta[b]pyridin-7-yl)- 355
First 7N
_ 6-methyl-5-(1,3-oxazol-2-
)_>\O yl)pyrazine-2-carboxamide
P
F
Fx-389D / \ 3-amino-N-(5-fluoro-6,7-
- O dihydro-5H-
Cond. 10 N™  HN NH, Hyere
— cyclopenta[b]|pyridin-7-yl)- 355
Second
_ 6-methyl-5-(1,3-oxazol-2-
)_é/:)o yl)pyrazine-2-carboxamide
F
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Ex No. Structure IUPAC Name [M+H]+

3-amino-N-(6-fluoro-6,7-
O NH, dihydro-5H-

F

Ex-393 N\
/ cyclopenta[b]pyridin-7-yl)- 355

N)‘\H\N
N AW/\(f) 6-methyl-5-(1,3-oxazol-2
IQ/ -methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide

[0177] In the following section are presented examples showing the preparation of suitable
intermediate compounds which are useful in preparing compounds of the invention. It will be
appreciated that the following description is not an exhaustive listing or the sole means for
providing suitable intermediates. It will be appreciated that in addition to the methods presented
herein, suitable intermediates may also be provided by adapting known means or may be

commercially available.

3-Amino-6-methvyl-5-(oxazol-2-vl)pvrazine-2-carboxvlic acid (intermediate A-1)

Scheme 1
EO O Step A EtO_ _O HO_ _O
o NH B NH
N://[rNHz [ —snbu, NIN( 2 St NIr i
/Kg N0 N7>O (A1)
\—/ \—/

Step A: Ethyl 3-amino-6-methvl-5-(oxazol-2-yvl)pyrazine-2-carboxvlate

[0178] A microwave vial was charged with ethyl 3-amino-5-chloro-6-methylpyrazine-2-carboxylate
(0.33 g, 1.5 mmol), tetrakis (0.18 g, 0.15 mmol), 2-(tributylstannyl)oxazole (0.49 ml, 2.2 mmol), capped,
evacuated and flushed with nitrogen three times. While stirring, dioxane (8 ml) was added and sparged
three additional times. The mixture was heated to 120 °C for 18 hours. Concentrated and purified by
column chromatography on silica gel (40 g prepacked), eluting with gradient DCM/EtOAc to give ethyl
3-amino-6-methyl-5-(oxazol-2-yl)pyrazine-2-carboxylate as a solid. MS: 249 (M+1). The product was
characterized by proton NMR: "H-NMR (DMSO-d6, 400 MHz) 8 8.39 (s, 1H), 7.57 (s, 1H). 7.35 (s, 2H),
436 (t, 3H), 2.72 (s, 3H), 1.32 (t, 3H).

Step B: 3-Amino-6-methvl-5-(oxazol-2-vI)pvrazine-2-carboxvlic acid

[0179] Ethyl 3-amino-6-methyl-5-(oxazol-2-yl)pyrazine-2-carboxylate (200 mg, 0.81 mmol) was
suspended in a mixed solvent of water (2.7 mL), tetrahydrofuran (2.7 mL), and methanol (2.7 mL).

Lithium hydroxide (82 mg, 3.40 mmol) was added. The mixture was then stirred for 30 miniutes, at which
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point no more starting material was present. The mixture was acidified with 1M HCI solution. The
precipitate was collected by filtration and dried in a vacuum oven overnight to afford 3-amino-6-
methyl-5-(oxazol-2-yl)pyrazine-2-carboxylic acid. LC/MS =221 (M+1).

3-Amino-6-chloro-5-(oxazol-2-vl)pyrazine-2-carboxvlic acid (Intermediate A-2)

[0180] Using the same procedure for intermediate A-1, 3-amino-6-chloro-5-(oxazol-2-
yl)pyrazine-2-carboxylic acid (intermediate A-2) was prepared from methyl 3-amino-5, 6-

dichloro-pyrazine-2-carboxylate

3-Amino-6-methyl-5-(oxazol-5-yl)pvrazine-2-carboxvlic acid (intermediate B-1)

SCHEME 2
fHo O Step A Eto_ O Ho_ O
0 o)
N~ N2 r\'l/\/)‘B/ N~ 2 Step B NN
I o N X N
\ -_—
| 2 Z>N0 (B
=/ =/

Step A: Ethvyl 3-amino-6-methvl-5-(oxazol-5-yl)pyrazine-2-carboxylate

[0181] Ethyl 3-amino-5-chloro-6-methylpyrazine-2-carboxylate (0.40 g, 1.86 mmol), 5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)oxazole (0.40 g, 2.04 mmol), bis(triphenylphosphine)
palladium(1I) dichloride (0.14 g, 0.20 mmol) and potassium carbonate (0.77 g, 5.56 mmol) were
placed in a flask (100 mL) and exchanged air with nitrogen by vacuum-refiling for 3 times.
Then, acetonitrile (20 ml) and water (5 ml) were added to the flask. The mixture was stirred at
RT for 4 h, concentrated, taken up with EtOAc, washed with water (20 mL). The organic phase
was separated and the aqueous was extracted with ethyl acetate (2 x 50 mL). The combined
organic phase was washed with brine (50 mL), dried over MgSO,, filtered and concentrated and
purified by column chromatography on silica gel column with ISCO and 0-65%
ethylacetate/hexane as eluant to give the title compound. LC/MS = 249 (M+1).

Step B: 3-amino-6-methyl-5-(oxazol-5-yl)pyrazine-2-carboxvlic acid

[0182] A mixture of ethyl-3-amino-6-methyl-5-(oxazol-5-yl)pyrazine-2-carboxylate (0.32 g,
1.29 mmol) and lithium hydroxide (0.15 g, 6.45 mmol) in THF (4 ml) and water (1 ml) was
stirred at RT for 2 hours. The solvents were removed by rotary evaporator. The residue was
diluted with water (15 mL) and acidified with 1.0 M HCI aqueous solution (6.5 mL) to
precipitate the product. The solid was collected by filtration, washed with water (5 mL), dried in

the oven to give the title compound. LC/MS =221 (M+1).
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3-Amino-6-methyl-5-(2H-1.2.3-triazol-2-yl)pyrazine-2-carboxvlic acid (C-1) and 3-amino-6-

methyl-5-(1H-1,2.3-triazol-1-yl)pyrazine-2-carboxvlic acid (D-1)

SCHEME 3
Step A

EtO .0 EtO. O
EtO_ O H i( LNH Step B
N NH 2 -
N ~ 2 NZ LiOH,
:/[TNHZ N [ \ THF/H20

+ R T

N
N° N ( ,N
W/ N
(C-hR=Me (D-1) R =Me
(C-2)R=Cl (D-yR=Cl

Step A Ethyl 3-amino-6-methyl-5-(2H-1.2 3-triazol-2-vl)pyrazine-2-carboxvlate. and ethvl 3-

amino-6-methyl-5-(1H-1.2.3-triazol-1-yl)pyrazine-2-carboxylate

[0183] Ethyl 3-amino-5-chloro-6-methylpyrazine-2-carboxylate (2.2 g, 10 mmol) and 1,2,3-
triazole (1.0 g, 15 mmol) were dissolved in dry DMF (20 mL) and the solution was cooled in an
ice-water bath. KOH powder was added to the solution, ice-water bath was then removed. The
resulting mixture was stirred at RT overnight, then poured into 100 ml of water. The mixture
was stirred at room temperature for 30 min. Precipitate was collected by filtration and washed
with water. The aqueous layer was extracted with EtOH/CH,Cl; (3:1, 3 X 50 mL), then dried
over MgSQy, filtered, and concentrated. The combined product was dried in a vacumm oven to

give products (mixture of two isomers). LCMS: 249 (M+1).

Step B: 3-Amino-6-methyl-5-(2ZH-1.2.3-triazol-2-v)pyrazine-2-carboxvlic acid and 3-amino-6-

methyl-5-(1H-1.2.3-triazol-1-yl)pvrazine-2-carboxvlic acid

[0184] The ester mixture of methyl 3-amino-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxylate and methyl-3-amino-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxylate
(1.8g, 3.6 mmol) in a mixed solvent of THF (20 mL) and water (5 mL) was stirred with LiOH
(170 mg, 7.3 mmol) at room temperature for 2 hours. Water (25 mL) was added. HCI solution
(IN, 7.3 mL) was used to acidified the solution. The precipitate was collected by filtration and
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washed with water, then dried in oven overnight to give the products (mixture of two isomers).
LCMS: 221 (M+1).

3-Amino-6-chloro-5-(2H-1,2.3-triazol-2-vl)pvrazine-2-carboxvlic acid (C-2) and 3-amino-6-

chloro-5-(1H-1,2.3-triazol-1-yl)pyrazine-2-carboxvlic acid (D-2)

[0185] Using the same procedure for intermediates C-1 and D-1, 3-amino-6-chloro-5-(2H-1,2,3-
triazol-2-yl)pyrazine-2-carboxylic acid (C-2) and 3-amino-6-chloro-5-(1H-1,2,3-triazol-1-
yl)pyrazine-2-carboxylic acid (D-2) were prepared from methyl-3-amino-5, 6-dichloro-pyrazine-
2-carboxylate.
[0186] Using the same procedue, intermediates E — G were similarly obtained with pyrazole,
methyl pyrazole, or 1,2,4-triazole.
HO O HO_ O HO O Ho_ O HO_ O

NI(NHZ NI(NHz NI(NHZ NI(NHZ NI(NHZ

oVK\(h C')ﬁ/k ol)ﬁ/h 01)\(“ C|)§/kI
N
NN Q_NN @N " NN

N “N
\y \ s fu
©2 ©-2) © (F) ©

Syntheses of Amine Intermediates

[0187] The amine intermediates (AI) that are not commercially available were synthesized using

the following procedures.

Al-1. (4-Cyclopropyl-1-methyl-1H-pyrazol-3-yl)methanamine

SCHEME 4
Step A Step B
K BF,
DPPA ~. N N
\N’N\ OH A \N’N\ OH DBU N- \ 3
= I S > =
.
Step C
~N NH
Ph,P N’N\ 2
H,O =
—_—~
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Step A:  (4-Cyclopropyl-1-methyl-1H-pyrazol-3-yl Y methanol

[0188] (4-Bromo-1-methyl-1H-pyrazol-3-yl)methanol (900 mg, 4.71 mmol), potassium
cyclopropyltrifluoroborate (1400 mg, 9.4 mmol), K,CO3 (3900 mg, 28 mmol), and 2nd
generation XPhos precatalyst (370 mg, 0.47 mmol) were mixed in a microwave reaction vial.
The vial was capped, and air was removed by vacuum then back filled with nitrogen (x3).
Toluene (16 ml) and water (4 ml) were introduced with a syringe. Air was removed and back
filled with nitrogen (x3). Mixture was heated to 70 °C for 15 hours. The mixture was diluted
with EtOAc, and washed with water and brine. After dried over anhydrous sodium sulfate, the
organic layer was concentrated, and the crude was purified by column chromatography on a 50 g
prepacked silica gel column, eluting with 0 ~ 100% gradient EtOAc/hexane to give the product
as an oil. MS: 153 [M+1]

Step B:3-(Azidomethyl)-4-cyclopropvl-1-methyl-1H-pyrazole

[0189] Diphenylphosphoryl azide (180 mg, 0.66 mmol) and DBU (0.1 ml, 0.66 mmol) were
added to a solution of (4-cyclopropyl-1-methyl-1H-pyrazol-3-yl)methanol (100 mg, 0.66 mmol)
in DCM (1 ml). Mixture was stirred at 50 °C for 5h, then at room temperature overnight.
Mixture was diluted with DCM, washed with saturated sodium bicarbonate, then 5% HCI
solution. The organic layer was dried over anhydrous sodium sulfate. After filtered and
concentrated, the crude was purified by column chromatography on a 20 g prepacked silica gel
column, eluting with gradient 0 ~ 40% EtOAc/hexane to give the product as an oil, after

concentrated.

Step C:(4-Cyclopropyl-1-methyl-1H-pyrazol-3-ylYmethanamine

[0190] 3-(Azidomethyl)-4-cyclopropyl-1-methyl-1H-pyrazole (95 mg, 0.54 mmol) in THF (1.5
ml) was mixed Ph;P (170 mg, 0.64 mmol). After 30 minutes, water (0.3 ml, 16 mmol) was
added. Mixture was stirred at room temperature overnight. Mixture was concentrated to dryness.

The crude mixture was used in the next step without further treatment.

Al-2. (3-cyclopropyl-5-fluoropyridin-2-yl)methanamine hydrochloride

SCHEME 5
Step B
Step A K BF,
E =N NHz Boc,O =N NHBoc
W/ - . F
! |
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Step © HCI

N  NHBoc 4 M HCI _N NH,

Step A tert-Butyl ((3-chloro-5-fluoropyridin-2-yl)methyl)carbamate

[0191] (3-Chloro-5-fluoropyridin-2-yl)methanamine (1000 mg, 6.2 mmol), (Boc),C (1.7 ml, 7.5
mmol), and Hunig's base (1.3 ml, 7.5 mmol) were mixed in CH,Cl, (15 ml), and stirred at room
temperature for 15 hours. Mixture was diluted with CH,Cl,, and washed with water. The
organic layer was separated, dried over anhydrous sodium sulfate, and condentrated. The residue
was purified by column chromatography on a 50 g prepacked silica gel column, eluting with 0 ~

50 % gradient EtOAc/hexane to give the product as an oil.

Step B tert-Butyl ((3-cyclopropyl-5-fluoropyridin-2-ylmethyl)carbamate

[0192] tert-Butyl ((3-chloro-5-fluoropyridin-2-yl)methyl)carbamate (200 mg, 0.77 mmol),
potassium cyclopropyltrifluoroborate (180 mg, 1.2 mmol), K;CO5 (530 mg, 3.8 mmol), and 2nd
generation XPhos precatalyst (60 mg, 0.077 mmol) were mixed in a microwave reaction vial.
The vial was capped, and air was removed by vacuum then back filled with nitrogen (x3).
Toluene (3.0 ml) and water (0.7 ml) were introduced with a syringe. Air was removed and back
filled with nitrogen (x3). Mixture was heated to 70 °C for 15 hours. Mixture was diluted with
ethyl acetate, and washed with water and brine. After dried over anhydrous sodium sulfate, the
solution was concentrated, the crude was purified by column chromatography on a 50 g
prepacked silica gel column, eluting with 0~50% gradient EtOAc/hexane to give the product as
an oil. LCMS: 267 [M+1]

Step C:(3-cyclopropyl-5-fluoropyridin-2-yvl ) methanamine hydrochloride

[0193] tert-Butyl ((3-cyclopropyl-5-fluoropyridin-2-yl)methyl)carbamate (170 mg, 0.64 mmol)
in a solution of 4M HCI in dioxane (5 ml, 20.00 mmol) was stirred at 25 °C for 5 hours. Mixture
was then concentrated to dryness to give the product as HCI salt. Product was used in the next
step without further treatment.

Al-3. 6,7-Dihydro-SH-cyclopenta[b]pyridin-7-amine, 2HCI

SCHEME 6

143

SUBSTITUTE SHEET (RULE 26)



CA 02967944 2017-05-15

WO 2016/081290 PCT/US2015/060509

Step B
Step A _ __
\. DPPA/DBU N\ / 1. Hy, Pd/C N\ /
_ -
2.4 N HCI
H 3 H,N  HCI

Step A: 7-Azido-6.7-dihvdro-5H-cyclopenta[b]pyridine

[0194] Diphenylphosphoryl azide (2400 mg, 8.9 mmol) and DBU (1.3 ml, 8.9 mmol) were
added to a solution of 6,7-dihydro-5SH-cyclopenta[b]pyridin-7-ol (1000 mg, 7.4 mmol) in toluene
(12 ml). Mixture was stirred at room temperature for 3 days. Mixture was diluted with EtOAc,
and washed with water and brine. The organic layer was dried over anhydrous sodium sulfate,
and concentrated. The crude was purified by column chromatography on a 50g-prepacked silica

gel column, eluting with 0 ~ 30% EtOAc/hexane to give the product as a colorless oil.

Step B:  6.7-Dihvdro-SH-cyclopenta[b]pyridin-7-amine, 2HCI

[0195] 7-Aazido-6,7-dihydro-5H-cyclopenta[b]pyridine (500 mg, 3.12 mmol) in MeOH (30 ml)
was mixed with HCI (4M in dioxane, 3 ml, 12 mmol) and 10% Pd-C (170 mg). Mixture was
degassed, then stirred under balloon hydrogen at room temperature overnight. Mixture was
filtered, and the solution was concentrated to dryness to give the HCI salt of the product as a

solid.

Al-4. 6,7-Dihydro-SH-cyclopenta[b]pyridin-7-amine, 2HCI

Step A j/ Step B j/ Step C
- OH — 1. trifluoroacetic
% _Tiotes MCPBA —Sim aniyaride
B
—_—
2oudne % < Zj 2.NaHCO,
i/ Step D
i te
—Si— DPPA/DBU StepE = OH

— 6 - . 1. H2 Pd/C \(_7
W
EXTTEE HN Hel
H

Step A: 5-((tert-Butyldimethvlsilyoxv)-6.7-dihydro-5H-cyclopenta[b]pyridine

SCHEME 7

[0196] 6,7-Dihydro-5H-cyclopenta[b]pyridin-5-ol (2800 mg, 21 mmol) in THF (70 ml) was
cooled in an ice-water bath. 2,6-lutidine (3.2 ml, 27.0 mmol), then tert-butyldimethylsilyl
trifluoromethanesulfonate (5.3 ml, 23 mmol) was then added dropwise. Mixture was stirred

overnight while the temperature slowly warm to room temperature. THF was removed by
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rotavapor. The residue was diluted with ethyl acetate, and washed with water twice to remove
most lutidine, then washed with brine. After dried over anhydrous sodium sulfate, and
concentrated, the crude was purified by flash chromatography on a 100g-size prepacked silica

gel column, eluting with gradient 0 ~ 30 % EtOAc/hexane to give the product as a colorless oil.

Step B:  5-((tert-butyldimethvlsilyl)oxvy)-6.7-dihvdro-5H-cyclopenta[b]pyridine 1-oxide

[0197] S-((tert-Butyldimethylsilyl )oxy)-6,7-dihydro-5SH-cyclopenta[b]pyridine (4400 mg, 18
mmol) in DCM (50 ml) was mixed with mCPBA (75%, 4100 mg, 18 mmol), then stirred
overnight at room temperature. Mixture was diluted with DCM, washed with saturated sodium
bicarbonate. After dried over anhydrous sodium sulfate, and concentrated, the crude was
purified by column chromatography on 100 g prepacked silica gel column, eluting first with 10 ~
65% EtOAc/isohexane, then 0 ~ 8% MeOH/DCM to give the product as a solid after

concentrated and dried in vacuum oven overnight. LCMS: 266 [M+1]

Step C:  5-((tert-Butyldimethylsily)oxy)-6.7-dihvdro-5H-cyclopenta[blpyridin-7-ol

[0198] 5-((tert-Butyldimethylsilyl)oxy)-6,7-dihydro-5H-cyclopenta[b]pyridine 1-oxide (4.5 g, 17
mmol) in DCM (80 ml) was cooled in an ice-water bath. TFAA (7.2 ml, 51 mmol) in DCM (15
ml) was added dropwise, then stirred overnight while the temperature slowly warm up to room
temperature. Toluene was added, mixture was then concentrated to remove most TFAA and
TFA. Residue was diluted with S mL of MeOH and 5 mL of water. Saturated sodium
bicarbonate solution was added to adjust pH to 8. Product was extrated with DCM (3x100 mL).
The combined DCM solution was dried over anhydrous sodium sulfate. After filtered and
concentrated, the crude was purified by column chromatography on a 50g-prepacked silica gel
column, eluting with 0 ~ 5 % MeOH/DCM to give the product as a solid after concentrated and
dried in vacuum ocen overnight. LC/MS: 266 [M+1]

Step D:  7-Azido-5-((tert-butyvldimethvlsilyDoxy)-6.7-dihydro-5H-cyclopenta[b]pyridine

[0199] S-((tert-Butyldimethylsilyl)oxy)-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-ol (4.7 g, 18
mmol) in toluene (30 ml) was cooled in an ice-water bath. DBU (3.2 ml, 21 mmol), then
diphenylphosphoryl azide (5.8 g, 21 mmol) was added. Mixture was stirred in an ice-water bath
for 2 hours, then was heated at 50 °C for 2 days. Reaction mixture was diluted with ethyl
acetate, washed with water. After dried over anhydrous sodium sulfate, the solution was
concentrated, and the crude was purified by column chromatography on a 100g-prepacked silica
gel column, eluting with 0 ~ 20 % gradient EtOAc/hexane to give a racemic mixture of the

product. LCMS: 291 [M+1]

145

SUBSTITUTE SHEET (RULE 26)



CA 02967944 2017-05-15

WO 2016/081290 PCT/US2015/060509

Step E:  7-amino-6.7-dihydro-5H-cyclopenta]b]pyridin-5-ol hydrochloride

[0200] 7-Aazido-5-((tert-butyldimethylsilyl)oxy)-6,7-dihydro-SH-cyclopenta[b]pyridine (2.5 g,
8.6 mmol) in MeOH (50 ml) was mixed with Pd-C, 10% (0.46 g, 0.43 mmol). Mixture was
stirred at room temperature under balloon hydrogen for 1 hour. Mixture was filtered. The
solution was treated with 4M HCI in dioxane (5.5 ml, 22 mmol) overnight. Mixture was

concentrated, and dried in vacuum oven at 50 °C for 2 days to give the product as an HCI salt.

LCMS: 151 [M+1]

Al-S. 7-Amino-6,7-dihydro-SH-cyclopenta]b]pyridin-6-ol hydrochloride

SCHEME 8
A step A A tep B S step C A step D X
[ ] )>_>| Br S 7 ] oac P ] oH 2 OH
ﬁ
N N” NZ N~ N?
~OMe H,

Step A: 6-bromo-5H-cyclopenta[b]pyridin-7(6H)-one

[0201] Br; (0.35 ml, 6.76 mmol) was added dropwise to a solution of SH-cyclopenta[b]pyridin-
7(6H)-one (1.00 g, 7.51 mmol) in HBr (3.0 ml, 55.20 mmol) and AcOH (7 ml) at 10 °C, folowed
by stirring at RT for 1h. The precipatate was filtered and washed with acetic acid. The solid was
taken up with EtOAc/CH2CI2 (1:2) and the resulting solution was neutralized with saturated
NaHCO3 aq. Solution. The organic phase was separated and the aqueous was extracted with
CH2CI12/EtOAc (2:1). The combined organic phase was washed with brine, separated, dried
over MgSO4, filtered and concentrated and dried in vacuum to give title compound as a solid.
LC/MS = 213 [M+1].

Step B: 7-0x0-6.7-dihydro-5H-cvclopenta[blpyridin-6-yl acetate

[0202] A mixture of potassium acetate (0.42 g, 4.24 mmol) and 6-bromo-5H-
cyclopenta[b]pyridin-7(6H)-one (0.45 g, 2.12 mmol) in CH3CN (15 ml) was stirred at RT for
24h. The solvent was removed and the residue was taken up in CH2CI2 and washed with water.
The organic phase was separated and the aqueous was extracted with CH2CI2. The combined
organic phase was dried over MgSO4, filtered, concentrated and purified on a silica-gel column

with 0-30% EtOAc/CH2CI2 to give the title compound as an oil. LC/MS = 192 [M+1].

Step C: (EY/(Z)-6-hydroxy-5H-cyclopenta[b]pyridin-7(6H)-one O-methyl oxime

[0203] A mixture of 7-0x0-6,7-dihydro-5H-cyclopenta[b]pyridin-6-yl acetate (0.25 g, 1.31
mmol), O-methyl oxime hydrochloride (0.22 g, 2.62 mmol) and Hunig's base (0.46 ml, 2.62
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mmol) in EtOH (10 ml) was stirred at RT for Sh. The mixture was concentrated to give crude
intermediate (Z)-7-(methoxyimino)-6,7-dihydro-SH-cyclopenta[b]pyridin-6-yl acetate. The
residue was taken up in MeOH (10.0 ml). Then, Na,COs (0.55 g, 5.23 mmol) and H,O (0.25 ml)
was added, followed by stirring at RT for 4h. Removed solvent and the residue was taken up in
CH2CI2, washed with brine. The organic phase was dried over MgSO4, filtered, concentrated
and purified on a silica-gel column with 0-70% EtOAc/CH2CI2 to give the title compound as a
solid. LC/MS =179 [M+1].

Step D: 7-amino-6.7-dihydro-5SH-cyclopenta[b]pyridin-6-ol hydrochloride

[0204] BH;. THF (2.19 ml, 2.19 mmol) in THF was added dropwise into a solution of (E)/(Z)-6-
hydroxy-5H-cyclopenta[b]pyridin-7(6H)-one O-methyl oxime (0.13 g, 0.73 mmol) in THF (5
ml) at RT, followed by refluxing for 3h. After cooling down, water (0.5 mL) was carefully
added, followed by addition of 20% KOH aq. (2 ml) and heating at 70 °C for 4 h. Then, the
reaction mixture was cooled down to 0 °C, to it was added BOC-anhydride (0.34 ml, 1.46
mmol), followed by stirring at RT for 3h, diluted with DCM, washed with brine. The organic
phase was separated and the aqueous was extracted with DCM. The combined organic phase
was dried over MgSO4, filtered, concentrated and purified on a silica-gel column with 0-80%
EtOAc/DCM to give tert-butyl (6-hydroxy-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)carbamate.
This intermediate was then dissolved in DCM and treated with 1 mL of 4N HCI in dioxane,
follwed by stirring at RT for 3h. Remove solvent and dried in vacuum to give the title
compound as a solid. LC/MS = 151 [M+1].

AI-9. Isoquinolin-8-ylmethanamine
SCHEME 12

Step A Step B
HaN
Br CN 2

N Zn(CN),, Pd(dppf)CI2= < LiAIH, N
_ 140 °C (mv), 2h _ THF _

Step A: Isogquinoline-8-carbonitrile

[0205] A mixture of 8-bromoisoquinoline (440mg, 2.14 mmol), Zn(CN), (500 mg, 4.27 mmol)
and Pd(dppa)Cl; (784 mg, 1.07 mmol) and DMF (5 mL) in a capped microwave reaction vial
was heated at 140°C for 5 hours. The reaction mixture was filtered through Celite™, washed
with water (20 mL), and extracted with EtOAc (3 x 20 mL). The combined organic layers were
washed with brine (10 mL), dried over Na,SQOj, and concentrated to give a residue which was
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purified with column chromatography on a silica gel with EtOAc/hexane (2/1) to give
isoquinoline-8-carbonitrile as a solid. LC/MS = 155 [M+1].

Step B:Isoquinolin-8-ylmethanamine

[0206] A solution of isoquinoline-8-carbonitrile (210 mg, 1.36 mmol) in anhydrous THF (10
mL) was added dropwise to a slurry of LiAlH4 (103 mg, 2.72 mmol) in anhydrous THF (5 mL)
at 0°C under nitrogen atmosphere. Upon completion of the addition, the cooling bath was
removed and the mixture was stirred at ambient temperature for 2 hours. The reaction was
quenched with Na,SO4 10H,0 (0.5 g), and then filtered. The filtrate was concentrated to give
isoquinolin-8-ylmethanamine as an oil, which was used in the next step without further

purification. LC/MS = 159 [M+1].

Al-10. (4-(Trifluoromethyl)pyridin-2-yl)methanamine

Step A Step B
| ™N m-CPBA | ~f-° TMSCN, TEA | XN
F3C = CHZC]Z F3C F ACN, 90°C F3C Z CN
Step C
A\

Pd/C, H,, MeOH |

- penan N

Step A:  4-(TrifluoromethyDpyridine 1-oxide

[0207] To the solution of 4-(trifluoromethyl)pyridine (1.0 g, 6.8 mmol) in dichloromethane (50
mL) was added 3-chlorobenzoperoxoic acid (3.5g, 20.4 mmol). The mixture was stirred at room
temperature for overnight. The mixture was basified with 2N NaOH until pH to 8. The mixture
was washed with saturated aqueous Na,COj solution (40 mL) followed by extraction with DCM
(3 x 40 mL). The combined organic layers were dried over Na,SO4 and then concentrated to give

4-(trifluoromethyl)pyridine 1-oxide a solid. LC/MS = 164 [M+1].

Step B:4-(Trifluoromethyl)picolinonitrile

[0208] A solution of 4-(trifluoromethyl)pyridine 1-oxide (970 mg, 5.91 mmol), TMSCN (1.5 g,
14.78 mmol), and TEA (3.3mL, 23.64 mmol) in acetonitrile (15 mL) was stirred at 90°C for
overnight. After cooling to room temperature, the reaction mixture was concentrated to give a
crude product which was purified using prep-HPLC eluting with a gradient of 5/95 to 95/5
acetonitrile/water (containing 0.05% NH4HCO3) to afford 4-(trifluoromethyl)picolinonitrile as a
solid. LC/MS =173 [M+1].
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Step C:(4-(Trifluoromethyl)pyridin-2-yl)methanamine

[0209] A mixture of 4-(trifluoromethyl)picolinonitrile (840mg, 4.88 mmol) and 10%Pd/C (168
mg, 0.16 mmol) was stirred under hydrogen (balloon) in MeOH (10 mL) at ambient temperature
for overnight. The reaction mixture was filtered through Celite™ and concentrated to afford (4-
(trifluoromethyl)pyridin-2-yl)methanamine as an oil. LC/MS = 177 [M+1].

Al-11. 3-Cyclopropylpyrazin-2-yl)methanamine

Step A Step B

OH

B
[N\ICI D>B o pa2abas [N\j\A P/C, Hy, HCI, MeOH [Nf
N >cN N> cN A NH;

x-phos, K3POy,, toluene, H,0, 60 °C N

Step A: 3-cyclopropylpyrazine-2-carbonitrile

[0210] A mixture of 3-chloropyrazine-2-carbonitrile (556 mg, 4 mmol), cyclopropylboronic acid
(688mg, 8 mmol), Pd>(dba); (732 mg, 0.8 mmol), X-Phos (763 mg, 1.6 mmol) and K;PO4H,0
(3.2g, 12 mmol) in toluene (10 mL) was heated in a sealed tube at 60°C for overnight. After
cooling to room temperature, the reaction mixture was filtered and concentrated to give a crude
product which was purified by column chromatography on a silica gel with EtOAc/hexane (1/1)
to give 3-cyclopropylpyrazine-2-carbonitrile as a solid. LC/MS = 146 [M+1].

Step B:3-Cyclopropvlpyrazin-2-yvl)methanamine

[0211] A mixture of 3-cyclopropylpyrazine-2-carbonitrile (280 mg, 1.93 mmol) and 10%Pd/C
(84mg, 0.08 mmol) was stirred under hydrogen in HCI/MeOH (0.1mL/5 mL) at ambient
temperature for overnight. The reaction mixture was filtered through a Celite™ pad and
concentrated to afford the HCI salt of (3-cyclopropylpyrazin-2-yl)methanamine as an oil. LC/MS
=150 [M+1].

Al-12. (5-Methylpyrimidin-2-yl)methanamine

Step A Step B

/ iy 4
Pd(dppf)Cl,, CsF N/KN Pd/C, Hy, HC NSN

|
= l |
S) DME, 100 °C K% MeOH K%
Br

Step A: 5-Methylpyrimidine-2-carbonitrile

[0212] A mixture of S-bromopyrimidine-2-carbonitrile(800 mg, 4.37 mmol), 2,4,6-trimethyl-
1,3,5,2,4,6-trioxatriborinane(1.1 g, 8.74 mmol), Pd(dppf)Cl; (639 mg, 0.87 mmol) and CsF (763
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mg, 8.74 mmol) and K;PO4H,0 (3.2 g, 12 mmol) in toluene (10 mL) was heated in a sealed tube
at 60°C for overnight. After cooling to room temperature, the reaction mixture was filtered and
concentrated to give a crude product which was purified by column chromatography on a silica

gel with ethyl acetate/hexane (1/1) to give 3-cyclopropylpyrazine-2-carbonitrile as a solid.
LC/MS = 146 [M+1].

Step B:(5-Methylpyrimidin-2-yl)methanamine

[0213] A mixture of S-methylpyrimidine-2-carbonitrile(280 mg, 2.35 mmol) and 10%Pd/C
(84mg, 0.08 mmol) was stirred under hydrogen (balloon) in HCI/MeOH (0.1mL/5 mL) at
ambient temperature for overnight. The reaction mixture was filtered through Celite™ and
concentrated to afford the HCl salt of (5-methylpyrimidin-2-yl)methanamine as an oil. LC/MS =
124 [M+1].

Al-13. (5-Cyclopropylpyrimidin-2-yl)methanamine

Step A Step B
p p H,N
N
N OH ]\
] NN N"N
N N OH Pd,(dba),, x-phos, | Pd/C, Hy, HCI, MeOH |
| P = =
S/’ KsPO,, toluene, H,0, 60 °C
Br

Step A: 5-Cyclopropvlpyrimidine-2-carbonitrile

[0214] A mixture of 5-bromopyrimidine-2-carbonitrile(640 mg, 3.5 mmol), cyclopropylboronic
acid (601 mg, 7 mmol), Pd,(dba); (640 mg, 0.7 mmol), X-Phos (668 mg, 1.4 mmol) and
K3PO4H,0 (2.79 g, 10.5 mmol) in toluene (10 mL) was heated in a sealed tube at 60°C for
overnight. After cooling to room temperature, the reaction mixture was filtered and concentrated
to give a crude product which was by column chromatography on a silica gel with ethyl
acetate/hexane (1/1) to give S-cyclopropylpyrimidine-2-carbonitrile as a solid. LC/MS = 146
[M+1].

Step B:(5-Cvclopropylpyrimidin-2-ylY)methanamine

[0215] A mixture of S-cyclopropylpyrimidine-2-carbonitrile (240 mg, 1.66 mmol) and 10%Pd/C
(84mg, 0.08 mmol) was stirred under hydrogen (balloon) in HCI/MeOH (0.1mL/5 mL) at
ambient temperature for overnight. After cooling to room temperature, the reaction mixture was
filtered through Celite™ and concentrated to afford the HCI salt of (5-cyclopropylpyrimidin-2-
yl)methanamine as an oil. LC/MS = 150 [M+1].
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(3,6-Dimethylpyridin-2-yl)methanamine

Step A

Step B
N
N Cl HO" ™~ N Cl N N
B o Mel s ZN(CNy,, Pd(PPhs), s c
= n-BuLi THF -70°C = DMF, MW >
-5°C
Step C
N
Pd/C, Hy AN NH,
B ——
MeOH, rt ] =

Step A: 2-Chloro-3.6-dimethvlpyridine

[0216] To a solution of 2-(dimethylamino)ethanol (2.15 g, 24 mmol) in THF (15 mL) at-5°C
was added n-BuLi (2.5 M, 25 mmol) slowly and the resulting mixture was stirred for 30 minutes
at -5 °C, then cooled to -75 °C followed by slow addition of 2-chloro-3-methylpyridine (1.0 g, 8
mmol) solution in THF (5 mL). The reaction was stirred for 1.5 hours while maintaining the
temperature lower than -70 °C. A solution of Mel (2 mL, 32 mmol) in THF (60 mL) was slowly
added to the above mixture. Upon completion of the addition, the cooling bath was removed and
the reaction was warmed to 0 °C. The reaction was carefully quenched using water (60 mL) and
extracted with Et,O (3x50 mL).The organic layers were combined, washed using water (30 mL)
and brine (30 mL), dried over MgSQO, and concentrated to give 1.0 g (88% yield) colorless oil
which was used in the next step without further purification. LC/MS = 142 [M+1]

Step B:3.6-Dimethylpicolinonitrile

[0217] A mixture of 2-chloro-3,6-dimethylpyridine (320 mg, 2.3 mmol), Pd(PPh3), (810 mg,
6.80 mmol), and Zn(CN), (820 mg, 6.80 mmol) in DMF (2 ml) was heated by microwave reactor
at 130 °C for 2 hours. The reaction mixture was cooled to room temperature and water (5 mL)
was added. The resulting mixture was extracted using ethyl acetate (3 x 10 mL). The organic
fractions were combined, washed with brine (5 mL), dried over Na,SO, filtered and concentrated
in vacuo. The residue was purified by prep-TLC (hexane/EtOAc =30:1) to afford 3,6-
dimethylpicolinonitrile (200 mg, 66% yield) as a colorless oil. LC/MS = 133 [M+1]

Step C: (3.6-Dimethylpyridin-2-yl)methanamine

[0218] A mixture of 3,6-dimethylpicolinonitrile (120 mg, 0.91 mmol), EtOH (8 ml), HCI
(0.2mL) and 10% Pd/C (12 mg, 0.011 mmol) was stirred at room temperature for 2 hours under
H, atmosphere (at 1 atm). The mixture was filtered through a thin layer of silica gel and the
solvent was evaporated under reduced pressure to afford 3,6-dimethylpyridin-2-

yl)methanamineas (140mg, 89 % yield) as a white solid. LC/MS = 137 [M+1]
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[0219] The following amine intermediates (Al) were prepared using similar procedures as

described for AI-8 to Al-14, from the corresponding arylnitriles, heteroarylnitriles, or

aryl/heteroaryl bromide/chloride

Number Amine Intermediate Number Amine Intermediate
Al-15 AI-32 N? NH,
Fo
AI-16 F o Al-34 F N? NH,
NH,
N
NH
AL-17 o} AL-35 | = 2
=
NH,
N F
H AI-36 | >
AI-18 /K/ 5 - _ NH,
F > N
~N N
AI-19 H, AI-37 NH,
\/ ~ <
NH, NP SN—
AI-20 _ AI-38 >\:/< NH,
N
=N _\
| A
NH, HoN
AL-21 AI-39 2 NG T/
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Number Amine Intermediate Number Amine Intermediate
AN NH,
AI-22 | AI-40 >\:/(
N L _
AL23 [ Xy F AL41 \N \
F
Al-24 | X Al-42
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(6-(Methoxymethyl)pyridin-2-yl)methanamine

SCHEME 13
Step A Step B Ste
N N N pC
cl s Cl NaN,Naco, Cl S N; CH,ONa,Nal O B Ns  Pph,
—_——=— e~  a——
P DMF p CH,OH ~ THF, H,0
N
~0 | RS NH,
/

Step A:  2-(Azidomethyl)-6-(chloromethyl)pyridine

[0220] A 50 ml flask was charged with 2 6-bis(chloromethyl)pyridine (500 mg, 2.86 mmol),
sodium azide (186 mg, 2.86 mmol) and sodium carbonate (606 mg, 5.71 mmol) in DMF (5.0
ml). The resulting mixture was heated at 50 °C under N, for overnight. The mixture was filtered
and the filtrate was washed with brine (30 mL), dried (MgSO4), filtered and concentrated. The
resulting 2-(azidomethyl)-6-(chloromethyl)pyridine as an oil which was used for the next step

without further purification. LC/MS=183(M+1).

Step B:  2-(Azidomethyl)-6-(methoxymethyl)pyridine
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[0221] To a solution of 2-(azidomethyl)-6-(chloromethyl)pyridine (420 mg, 2.13 mmol) in
MeOH(5.0 ml), sodium methanolate (249 mg, 4.6 mmol) and Nal (35 mg, 0.23 mmol) were
added. The reaction mixture was heated at 50 °C under Ar for 2 h. The mixture was quenched
with water (10 mL) after cooling. The MeOH was removed under reduce pressure and the
aqueous mixture was extracted with EtOAc (3 x 10 mL).The EtOAc phases were combined and
washed with brine, dried (MgSQy), filtered and concentrated. The crude product was purified by
prep-TLC to give 2-(azidomethyl)-6-(methoxymethyl)pyridine as a solid LC/MS=179(M+1).

Step C:(6-(Methoxymethyl)pyridin-2-yl)methanamine

[0222] To a solution of 2-(azidomethyl)-6-(methoxymethyl)pyridine (200 mg, 1.12 mmol) in
THF (3 ml) and H,O (0.3 ml), triphenylphosphine (591 mg, 2.25 mmol) was added. The reaction
mixture was stirred at room temperature for overnight. The mixture was concentrated in vacuo
and the residue was purified by prep-TLC to afford (6-(methoxymethyl)pyridin-2-
yl)methanamine as an oil. LC/MS=153(M+1).

4-Chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-amine

SCHEME 14
cl Step A cl Step B cl
| X Dess Martin AN NaBH(OAC)3 RN
T T . -
DCM CH,CICH,CI
N/ N/ 2 2 N/
H HDMB
Siep C cl

TFA | N
> N

H,

Step A:4-Chloro-5H-cyclopenta|b]pvridin-7(6H)-one

[0223] To a solution of 4-chloro-6,7-dihydro-5H-cyclopenta|b[pyridin-7-0l (900 mg, 5.31 mmol) in
anhydrous CH,Cl; (10 ml), Dess-Martin periodinane (4501 mg, 10.61 mmol) was added. The reaction
mixture was stirred at room temperature under N, atmosphere overnight. The mixture was quenched with
NaHCO:; (aq.), extracted with DCM. And the DCM phase was washed with brine, dried over Na,SO,,
filtered and concentrated to give crude product. The crude product was purified by silica column
chromatography, eluting with hexane:ethyl acetate=3:1 to give 4-chloro-SH-cyclopenta[b]pyridin-7(6H)-
one as asolid. LC/MS =168 [M+1].

Step B:4-Chloro-N-(2.4-dimethoxybenzyl)-6.7-dihydro-SH-cyclopenta]blpyridin-7-amine

155

SUBSTITUTE SHEET (RULE 26)



CA 02967944 2017-05-15

WO 2016/081290 PCT/US2015/060509

[0224] To a stirred solution of 4-chloro-SH-cyclopenta|b|pyridin-7(6H)-one (200 mg, 1.193
mmol) and 2,4-dimethoxybenzylamine (399 mg, 2.387 mmol) in CICH,CH,Cl (10 ml), sodium
triacetoxyborohydride (1012 mg, 4.77 mmol) was added. The reaction mixture was stirred at
room temperature overnight. The mixture was quenched with aq. NaHCO; extracted with DCM.
The DCM phases was washed with brine, dried over Na,SQy, filtrated and concentrated. The
crude was purified by Prep-TLC to give 4-chloro-N-(2,4-dimethoxybenzyl)-6,7-dihydro-5H-
cyclopenta[b]pyridin-7-amine as a solid. LC/MS =319 [M+1].

Step C:4-Chloro-6.7-dihydro-5SH-cyclopenta[b]pyridin-7-amine

[0225] A 4-chloro-N-(2,4-dimethoxybenzyl)-6,7-dihydro-5H-cyclopenta[b]pyridin-7-amine (150
mg, 0.471 mmol) was dissolved in TFA (3 ml), the reaction mixture was stirred in S0°C oil bath
overnight. The mixture was concentrated, and the residue was dissolved in DCM (30 ml),
washed with NaHCO; aq, dried over Na,SQy, filtrated and concentrated to give 4-chloro-6,7-
dihydro-5H-cyclopenta[b]pyridin-7-amine as a solid. LC/MS = 169 [M+1].
(1-(2,2-Difluoroethyl)-1H-imidazol-2-yl)methanamine

SCHEME 15

Step B
F_F

F
. = =
DMAP, (BOC)ZO NaOH [ [
7
N> WH, EN/> \WHBoc THF, 60°C N>_\u HBoc N>_\NH2

Step A tert-Butyl (1H-imidazol-2-yl)methylcarbamate

[0226] A solution of (1H-imidazol-2-yl)methanamine (300 mg, 3.1 mmol), (Boc),0 (2020 mg,
9.3 mmol), EtsN (937 mg, 9.3 mmol) and DMAP (76 mg, 0.62 mmol) in DCM (20 mL) was
stirred at 60 °C for overnight. The solution was washed with water (320 mL) and the organic
layer was concentrated to afford tert-butyl (1H-imidazol-2-yl)methylcarbamate as a solid.

LC/MS = 198 [M+1].

Step B: tert-Butyl (1-(2.2-difluoroethvl)-1H-imidazol-2-yl)methylcarbamate

[0227] A solution of tert-butyl (1H-imidazol-2-yl)methylcarbamate (220 mg, 1.12 mmol), 2-
bromo-1, 1 -difluoroethane (487 mg, 3.36 mmol), NaOH (134 mg, 3.36 mmol) and Nal (84 mg,
0.56 mmol) in THF (20 mL) was stirred at 60°C for overnight. The solution was purified by
prep-HPLC with MeCN/H;O0 to afford tert-butyl (1-(2,2-difluoroethyl)-1H-imidazol-2-
yl)methylcarbamate as a solid. LC/MS =262 [M+1].

Step C: (1-(2.2-Difluoroethyl)-1H-imidazol-2-yl)methanamine
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[0228] A solution of tert-butyl (1-(2,2-difluoroethyl)- 1H-imidazol-2-yl)methylcarbamate (160
mg, 0.61 mmol) in TFA/DCM(2 ml/20 ml) was stirred at 0°C for 4 hours. The solution was

washed with aqueous saturated NaHCOj; (3x20 mL) and the organic layer was concentrated to
afford (1-(2,2-difluoroethyl)-1 H-imidazol-2-yl)methanamine as a solid. LC/MS =162 [M+1].

(1-Isopropyl-1H-1,2,4-triazol-5-yl)methanamine

SCHEME 16
Step A Step B 0\:L Step C
|
VS NH,OHHCI
HN\ :/N \l/ )\ n- BuLl DMF )\N NN 2
N=/  MeoH N=/
OH

I
N. Step D HaN

L H,, Raney™ Ni j\

N ———
n—/ n—/

Step A: 1-Isopropyl-1H-1.2 4-triazole

[0229] A mixture of 1H-1,2,4-triazole (1 g, 14.48 mmol), 2-iodopropane (3.69 g, 21.72 mmol)
and K,C03(3.00 g, 21.72 mmol) in MeOH (15 ml) was microwaved at 60 °C for 2 hours. The
mixture was filtrated. The filtrate was evaporated under reduced pressure and purified by column
chromatography on a silica gel with (DCM/MeOH: 50/1) to give l-isopropyl-1H-1,2 4-triazole
as a colorless 0il.LC/MS =112 [M+1].

Step B:1-Isopropyl-1H-1.2.4-triazole-5-carbaldehvyde

[0230] To a 25 mL 3-neck flask was added a mixture of 1-isopropyl-1H-1,2,4-triazole (600 mg,
5.40 mmol) in dry THF (3 ml).The mixture was stirred at 0°C for 10 minutes. n-BuLi (2.59 ml,
6.48 mmol) was added. After addition, the mixture was stirred at 0°C for 45 minutes. Anhydrous
DMF (0.35 ml, 4.53 mmol) was added at 0 °C. The mixture was warmed to room temperature
and stirred for 16 hours. The reaction was quenched with sat. NH4C1 (20 mL). Ageous layer was
extracted with ethyl acetate (20 mL x 3). The organic layers were combined and dried over
Na;SO;,. After filtration, the organic solvent was evaporated under reduced pressure to give |-
isopropyl-1H-1,2,4-triazole-5-carbaldehyde as an oil without further purification. LC/MS = 158
[M+H,0+H].

Step C:1-Isopropyl-1H-1,2.4-triazole-5-carbaldehyde oxime
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[0231] To a 50 mL round bottom flask, a mixture of l-isopropyl-1H-1,2,4-triazole-5-
carbaldehyde (800 mg, 5.75 mmol), hydroxylamine hydrochloride (799 mg, 11.50 mmol) and
pyridine (1.4 g, 17.70 mmol) in MeOH (15 ml) was added. The mixture was stirred at 80°C for 6

" hours. The resulting mixture was cooled to room temperature. The organic solvent was
evaporated under reduced pressure and the residue was purified with prep-TLC (DCM/MeOH:
50/1) to give l-isopropyl-1H-1,2,4-triazole-5-carbaldehyde oxime as an oil. LC/MS =155
[M+1].

Step D:(1-Isopropyl-1H-1.2.4-triazol-5-yl)methanamine

[0232] To a 25 mL round bottom flask, a mixture of (E)-1-isopropyl-1H-1,2,4-triazole-5-
carbaldehyde oxime (10 mg, 0.065 mmol) and Raney™ nickel (20 mg, 0.341 mmol) in MeOH
(10 ml) was added. The mixture was stirred at room temperature for 18 hours. After filtration,
the organic solvent was evaporated under reduced pressure to give (1-isopropyl-1H-1,2,4-triazol-
5-yl)methanamine as an oil without further purification. LC/MS = 141 [M+1].

2-Chloro-6.7-dihydro-SH-cyclopenta[b]pyridin-7-amine

SCHEME 17
Step B
Step A
[0 B o)
o - +. ~
Cl N Cl N Cl N
|
: o~(
o
Step C Step D Step E
X X 2
KOH | _ Dess-Martin | _ DMBHNH, | _
Cl N ————™ CI N Cl N
OH o NHDMB
Step F

X
TFA |
P
™ ¢I” °N
NH,

Step A: 2-Chloro-6.7-dihydro-SH-cyclopenta[b]pvridine 1-oxide

[0233] A solution of 70 percent 3-chlorobenzoperoxoic acid (1.41 g, 5.73 mmol) in CH,Cl, (15
ml) was added dropwise to a stirring solution of 2-chloro-6,7-dihydro-5H-cyclopenta[b]pyridine
(800 mg, 5.21 mmol) in CH,Cl, (8 ml) and the resulting solution was allowed to stir at room
temperature for overnight. The reaction mixture was quenched with saturated NaHCOj3 solution
and the CH,Cl, layer was separated. The aqueous phase was then extracted with CH,Cl, (3 x 50
mL). The organic layer was combined, washed with brine (20 mL), dried over anhydrous
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Na;S0O;4 and concentrated under reduced pressure, the residue was purified by prep-TLC (eluting
with hexane/ethyl acetate 1:1) to atford 2-chloro-6,7-dihydro-SH-cyclopenta[b]pyridine 1-oxide
as a solid. LC/MS = 170 [M+1].

Step B:2-Chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl acetate

[0234] In a round bottom flask equipped with a condenser,2-chloro-6,7-dihydro-SH-
cyclopenta[b]pyridine 1-oxide (200 mg, 1.18 mmol) was dissolved in acetic anhydride (5 ml)
and heated at 110 °C for overnight. LCMS showed SM has been consumed. The reaction mixture
was allowed to cool and the solvent was removed under reduced pressure. The resulting residue
was dissolved up in CH;Cl; (70 mL), and washed successively with saturated aqueous solution
of NaHCOs; (2 x 60 mL) and brine (100 mL). After drying over anhydrous Na,;SOy, the solution
was removed under reduce pressure and purified by prep-TLC eluting with ethyl acetate/hexane
(1:5) to give 2-chloro-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl acetate as a oil. LC/MS =212
[M+1].

Step C:2-Chloro-6.7-dihydro-5H-cyclopenta[b]pyridin-7-ol

[0235] To a stirred solution of 2-chloro-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl acetate (190
mg, 0.90 mmol) in EtOH (2 ml), a solution of KOH (55 mg, 0.99 mmol) in EtOH (5 ml) was
added. The resulting mixture was stirred at room temperature for 3 hours and then the solvent
was removed under reduced pressure to yield a dark solid, which was treated with 30 mL of
water and extracted with dichloromethane (3x20mL). The combined organic fractions were
washed with brine (saturated, 50mL), dried (Na,SO,), filtered and the solvent was evaporated
under reduced pressure. The residue was purified by prep TLC eluting with hexane/ethyl acetate
(5:1) to give 2-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-ol as a oil. LC/MS = 170 [M+1].

Step D:  2-Chloro-5.6-dihydro-7H-cyclopentalb]pyridin-7-one

[0236] Dess-Martin periodinane (725 mg, 1.710 mmol) was added to a solution of 2-chloro-6,7-
dihydro-5SH-cyclopenta[b]pyridin-7-ol (145 mg, 0.86 mmol) in DCM (5 mL). The solution was
stirred at room temperature for 2 hours, then was washed with 1N NaOH, dried over sodium
sulfate, decanted and concentrated to give 2-chloro-5H-cyclopenta[b]pyridin-7(6H)-one as a
solid. LC/MS =168 [M+1].

Step E:2-Chloro-N-(2.4-dimethoxybenzyl)-6.7-dihydro-SH-cyclopentalb]pyridin-7-amine

[0237] A solution of 2-chloro-SH-cyclopenta[b]pyridin-7(6H)-one (125 mg, 0.75 mmol) and
(2,4-dimethoxyphenyl)methanamine (187 mg, 1.12 mmol) in DMF (5 ml) was stirred at room

temperature for 30 min. Sodium triacetoxyborohydride (632 mg, 2.98 mmol) was added and the
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mixture was stirred at room temperature for overnight. The solution was diluted with ethyl
acetate (80 mL), washed with brine (saturated, 2 x50 mL), dried (Na,SQ,), filtered and
concentrated under reduced pressure. The residue was purified by prep-TLC eluting with
hexane/ethyl acetate (1:2) to give 2-chloro-N-(2,4-dimethoxybenzyl)-6,7-dihydro-5H-
cyclopenta[b]pyridin-7-amine as an oil. LC/MS =319 [M+1].

Step F: 2-Chloro-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-amine

[0238] A solution of 2-chloro-N-(2,4-dimethoxybenzyl)-6,7-dihydro-5SH-cyclopenta[b]pyridin-
7-amine (160 mg, 0.50 mmol) in TFA (5 mL)was stirred at 50 °C for 2 hr. The solvent was
removed under reduced pressure, and the residue was neutralized by aqueous sodium hydrogen
carbonate, extracted with dichloromethane (3 x 30 mL), dried over Na,SO., and concentrated to
give 2-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-amine as an oil. LC/MS = 169 [M+1].
(3-Ethylpyrazin-2-yl)methanamine

SCHEME 18

Step A Step B Step C
N N
s;eo2 NHZOH HCI A =
» g — [
I\ dioxane N7 N
N NH,
~OH

Step A: 3-Ethylpyrazine-2-carbaldehvde

[0239] A mixture of 2-methyl-3-ethylpyrazine (1.0 g, 8.19mmol), selenium dioxide (1.8 g, 16.38
mmol), and diatomaceous earth (1.8 g) in dioxane (20ml) was refluxed for overnight. The
mixture was allowed to cool to room temperature. The solid material was removed by filtration
through diatomaceous earth. The solvent was evaporated under reduced pressure. The crude
product was washed with water (3 x 10 ml), extracted with ethyl acetate (3 x 20 ml), dried with
Na,S04 and concentrated. The crude product was used directly for the next step reaction without
purification. LC/MS = 137 [M+1].

Step B:3-Ethylpyrazine-2-carbaldehyde oxime

[0240] A mixture of 3-ethylpyrazine-2-carbaldehyde (111 mg, 0.816 mmol), hydroxylamine
hydrochloride (2.5 ml, 50%) and water (5 ml) was stirred at room temperature for 2 hours. The
resulting mixture was washed with water (3 x 10 ml), extracted with ethyl acetate (3 x 20 ml),
dried with Na,SO, and evaporated. The crude product was purified by prep-HPLC to give 3-
ethylpyrazine-2-carbaldehyde oxime as a solid. LC/MS = 152 [M+1].

Step C:(3-Ethylpyrazin-2-yl)methanamine
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[0241] 3-Ethylpyrazine-2-carbaldehyde oxime(103 mg, 0.69 mmol)and 10% palladium on
barium sulfate (10mg, 1 mmol) were mixed with ethanol (10 ml) and attached to a hydrogenation
apparatus. The mixture was charged with hydrogen. The mixture was stirred at room temperature
for 2 hours. The resulting mixture was filtered and the filtrate was concentrated. The crude

product was used for the next step directly without purification. LC/MS = 138 [M+1].

(4-(Diﬂu0r0methyl)-1-methyl-1H-pyrazol-3-yl)methanamme

C
Step A Step B Step

N )i% >
c:Hzc|2 —N = _NBs, AIBN. AIBN N’ Ns

=\__F
TBAST cely, T CClLRF

Step D
A °p H,N
4 NHy-NH,H,0 N

—N =
MeOH =\__F
SCHEME 19

Step A:  4-(Difluoromethyl)-1.3-dimethyl-1H-pyrazole

[0242] Bis(2-methoxyethyl)aminosulfurtrifluoride (3.71 ml, 20.14 mmol)was added to a stirred
solution of 1,3-dimethyl-1H-pyrazole-4-carbaldehyde (500 mg, 4.03 mmol) in DCM (6 ml) at 0
°C. Then the mixture was stirred at room temperature for overnight. The reaction was quenched
by NaHCO; solution (20 ml), extracted with dichloromethane (3 x 10mL). The combined
organic fractions were washed with brine (3 x 10 ml), dried with Na,SO,, filtered and
concentrated under reduced pressure. The residue was purified by preparative HPLC reverse
phase (C-8), eluting with (MeCN/H,0=2/1), to give 4-(difluoromethyl)-1,3-dimethyl-1H-
pyrazole as an oil. LC/MS = 147 [M+1].

Step B:3-(Bromomethvyl)-4-(difluoromethyl)-1-methyl-1H-pyrazole

[0243] To a solution of 4-(difluoromethyl)-1,3-dimethyl-1H-pyrazole (300 mg, 2.053 mmol) in

14 (3 ml)was added NBS (475 mg, 2.67 mmol) and AIBN (34 mg, 0.207 mmol). The mixture
was refluxed for 3 hours. The reaction was cooled to room temperature and filtered. The filtrate
was concentrated under reduced pressure to give crude product as a solid. The crude product was

used for the next step reaction directly without purification. LC/MS =225 [M+1].

Step C:2-((4-(Difluoromethyl)-1-methyl-1H-pyrazol-3-yl)methylisoindoline-1.3-dione

[0244] A mixture of 3-(bromomethyl)-4-(difluoromethyl)-1-methyl-1H-pyrazole (290 mg, 1.289
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mmol) and potassium 1,3-dioxoisoindolin-2-ide (477 mg, 2.58 mmol) in DMF (2 ml) was stirred
at 80°C for 1 hour. The mixture was cooled to room temperature and water (20 ml) was added.
The mixture was extracted with ethyl acetate (3x10 ml). The combined organic fractions were
washed with brine (10 ml), dried with NapSQOy, filtered and concentrated under reduced pressure.
The residue was purified by column chromatography on a silica gel with (hexane/ethyl
acetate=2/1) to give 2-((4-(difluoromethyl)-1-methyl-1H-pyrazol-3-yl)methyl)isoindoline-1,3-
dione as a solid. LC/MS =292 [M+1].

Step D (4-(Difluoromethvyl)-1-methyl-1H-pyrazol-3-yl)methanamine

[0245] A mixture of 2-((4-(difluoromethyl)-1-methyl-1H-pyrazol-3-yl)methyl)isoindoline-1,3-
dione (89 mg, 0.30 mmol) and hydrazine hydrate (42 mg, 0.82 mmol) in methanol (2 ml) was
stirred at room temperature for overnight. DCM (2 ml) was added and filtered. The filtrate was

concentrated and used in the next step directly without further purification. LC/MS = 162 [M+1].
(1-Methyl-4-(trifluoromethyl)-1H-imidazol-2-yl)methanamine
SCHEME 20

c
Step A Step B Step

H
N e
\[N’> an: J:N> n- BuLl F CJ:N;

FyC NHZOH-HC

N N-OH S‘epD
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Step A: 1-Methyl-4-(trifluoromethyl)- 1H—1m1dazole

[0246] A solution of 5-(trifluoromethyl)-1H-imidazole(1 g,6.67mmol) in 5ml dry THF, NaH(399
mg, 9.99 mmol) of 60% was added under N, protection. The solution was stirred at room
temperature for 1 hour. Then methyl iodide (1.42 g, 9.99 mmol) was added. The mixture
solution was stirred at room temperature for 3 hours. The solvent was evaporated, and water (20
mL) was added to the mixture. The mixture was extracted with DCM (3 x 20 mL). The organic
phase was dried by Na;SO4 and evaporated. The crude product was purified by chromatographic
column with hexane/ethyl acetate=1:1 to give |-methyl-4-(trifluoromethyl)-1H-imidazole.

LC/MS = 165 [M+1].

Step B: 1-Methyl-4-(trifluocromethyl)- 1H-imidazole-2-carbaldehvde

[0247] n-Butyllithium (1.6 M in hexane, 2 ml, 3.2 mmol) was added dropwise to a solution (10
ml) of 1-methyl-4-(trifluoromethyl)-1H-imidazole (440mg, 2.94 mmol) in THF at -78°C under

argon atmosphere. The mixture was stirred for30 minutes, and then a tetrahydrofuran solution (2
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ml) of dimethylformamide (236 mg, 3.22) was added dropwise. The mixture was stirred at 0°C

for 2 hours, and then the reaction solution was added to ice water (10 mL), followed by

extraction with ethyl acetate (3 x 10 mL). The organic layer was washed with saturated saline

(10 mL) and then dried over anhydrous magnesium sulfate and concentrated to give a crude

product was obtained by evaporating the solvent. LC/MS =179 [M+1].

Step C: 1-Methvl-4-(trifluoromethyl)-1H-imidazole-2-carbaldehyde oxime

[0248] A mixture of 1-methyl-4-(trifluoromethyl)-1H-imidazole-2-carbaldehyde (400 mg, 2.25
mmol), hydroxylamine hydrochloride (232 mg, 3.37 mmol), pyridine (266 mg, 3.37 mmol), and
ethanol (20 ml) was refluxed overnight. The mixture was concentrated in vacuo and the residue
was washed with dichloromethane (50 ml). The organic layer was concentrated to afford the

product as a white solid without further purification. LC/MS = 194 [M+1].

Step D:  (1-Methvl-4-(trifluoromethyl)-1H-imidazol-2-yl)methanamine

[0249] A mixture of (E)-1-methyl-4-(trifluoromethyl)-1H-imidazole-2-carbaldehyde oxime (143
mg 0.74 mmol), hydrochloric acid (6 M, 4 ml) and zinc (721 mg, 11.1 mmol) in EtOH (50 ml)
was stirred at 80°C for 1 hour. The mixture was filtered and the filtrate was concentrated in
vacuo to give the crude product which was used in the next step without further purification.

LC/MS = 180 [M+1].

(1-Ethyl-1H-1,2 4-triazol-5-yl)methanamine

SCHEME 21
v oo G
TMEDA, DMF, n-Buli = = NH,0OH-HCI, NaCO4 =
IE// THF < EtOH, 80 °C -
Step C

J

Hy,10% Pd(OH)2/C HZN/\’E -
EtOH v

Step A: 1-Methyl-4-(trifluoromethyl)-1H-imidazole-2-carbaldehyde

[0250] n-Butyllithium (0.8 ml, 2.5 M in hexane, 2.0 mmol) was dropped into a stirred solution of
1-ethyl-1H-1,2 4-triazole (200mg, 2.06 mmol), TMEDA (0.3 ml) and THF (4ml) at -78°C in an
argon atmosphere. The mixture was stirred at -78°C for 2 hours. DMF (0.3 ml) was added to the
mixture at -78°C. The mixture was warmed to room temperature and stirred for overnight. The
mixture was poured into NH4Cl (aq.) solution (10ml) and extracted with DCM (15 ml x 2).The

organic layer was washed with saturated saline (10ml) and dried over MgSQ,. The solvent was
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concentrated to give the crude product of 1-ethyl-1H-1,2 4-triazole-5-carbaldehyde as an oil.
LC/MS = 144 [M+18+1].

Step B: (E)-1-Ethyl-1H-1.2 4-triazole-5-carbaldehyde oxime

[0251] A mixture of 1-methyl-4-(trifluoromethyl)-1H-imidazole-2-carbaldehyde (160 mg, 1.28
mmol), hydroxylamine hydrochloride (177 mg, 2.56 mmol) and NaHCO3 (188 mg, 2.56 mmol)
in ethanol (10 ml) was heated to reflux overnight. The mixture was concentrated in vacuo and
the residue was washed with dichloromethane (SO ml). The organic layer was concentrated to

afford the product as a solid. LC/MS = 141 [M+1].

Step C: (1-Ethyl-1H-1.2 4-triazol-5-yl)methanamine

[0252] A mixture of (E)-1-ethyl-1H-1,2 4-triazole-5-carbaldehydeoxime (140 mg 1 mmol),
hydrochloric acid (6 M, 4 ml) and Pd(OH),/C (70 mg) in EtOH (30 ml) was charged into a 50 ml
round bottom flask. The system was evacuated and refilled with hydrogen for 3 times. The
mixture was stirred at room temperature overnight. The mixture was filtered and the filtrate was

concentrated to give the crude product as an oil. LC/MS = 127[M+1].

(5-Methylpyrimidin-4-yl)methanamine

SCHEME 22
Step C
Step A Step B P
H
P

NN g 1. CHab, ether N SN N : é
L . P Br
2, DDQ ACOH DMF, 80 °C, 2h

o S’[EpD
N“XN N-XN

NH,NH, H,0
L AN | A _NH,
MeOH, 1t, 12 h

Step A: 4.5-Dimethylpyrimidine

[0253] A flame-fried three-neck flask(100 mL) was charged with methyllithium(1.78 mL, 5.3
mmol) and ethyl ether(15 mL). The solution of 5-methylpyrimidine(500 mg, 5.3 mmol) in ethyl
ether(15 mL) was added dropwise at -30 OC under nitrogen. Once the addition was completed,
the reaction mixture was allowed to warm to rt and stirred for 1 hour, then the solution of
DDQ(1.2 g, 5.3 mmol) in tetrahydron(5 mL) was added dropwise. The mixture was stirred at rt
for 1 hour. The reaction mixture was washed with sodium hydroxide aqueous (10 mL). The

organic fractions were dried over sodium sulfate, filtered and the solvent was evaporated under
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reduced pressure to give 4,5-dimethylpyrimidineas an oil. The product was used immediately in

the next step. LC/MS = 109[M+1].

Step B:4-(Bromomethyl)-5-methylpyrimidine

[0254] A solution of 4,5-dimethylpyrimidine(572 mg, 5.3 mmol), and bromine(763 mg, 4.77

mmol) in acetic acid(10 mL) was sealed in tube, and the reaction mixture was heated to 50 0C
for 2 hours. The reaction mixture was diluted with ethyl ether(100 mL) and neutralized with
saturated sodium carbonate solution (200 mL). The organic layer were dried over sodium sulfate,
filtered and the solvent was evaporated under reduced pressure to give 4-(bromomethyl)-5-
methylpyrimidine as an oil. The product was used immediately in the next step. LC/MS =
187[M+1].

Step C:2-((5-Methylpyrimidin-4-yl)methyDisoindoline-1.3-dione

[0255] A solution of 4-(bromomethyl)-5-methylpyrimidine(100 mg, 0.537 mmol) and potassium
1,3-dioxoisoindolin-2-ide(198 mg, 1.07 mmol) in DMF(5 mL) was heated to 80 OC for 2 hours.
The reaction mixture was filtered and the filtrate was purified by prep-HPLC to give 2-((5-
methylpyrimidin-4-yl)methyl)isoindoline-1,3-dione as a solid. LC/MS = 254[M+1].

Step D:  (5-Methylpyrimidin-4-yl)methanamine

[0256] 2-((5-Methylpyrimidin-4-yl)methyl)isoindoline-1,3-dione(150 mg, 0.592 mmol) in
methanol(3 mL) was stirred with hydrazine monohydrate(111 mg,1.776 mmol) at rt for 12 hours.
The reaction mixture was filtered and the filtrate was concentrated in vacuo. The residue was
purified by prep-HPLC to give (5-methylpyrimidin-4-yl)methanamine. LC/MS = 124[M+1].

A2a Activity of Compounds of the Invention

[0257] Binding affinities of compounds of the invention for the human A2a receptor were
determined in a competition binding assay using Scintillation Proximity technology. Thus, 0.3
ug of membranes from HEK293 cells expressing the human A2a receptor were incubated with a
compound of the invention at concentrations ranging from 3000 nM to 0.15 nM in a reaction
mixture containing also 0.5 nM of a tritiated form of 5-amino-7-[2-phenethyl]-2-(furan-2-yl)-7H-
pyrazolo[4,3-e][ 1,2,4]triazolo[ 1,5-c]pyrimidine (the tritiated compound) and 100 ug of wheat
germ agglutin-coated yttrium silicate SPA beads for one hour at room temperature with agitation.
The beads were then allowed to settle to the bottom of the wells for 1 hr, after which the
membrane-associated radioactivity was determined by scintillation counting in a TopCount

microplate reader. Ki values were determined using the Cheng-Prusoff equation.

Summary of materials and methods used in A2a activity determination:
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Materials

[0258] HEK293 cells expressing the human, rat, dog or monkey adenosine 2a receptor

(Purchased from Perkin-Elmer # RBHA2AM400UA).

[0259] The Tritiated compound was prepared in-house by MRL Radiochemistry according to
published methods.

[0260] Wheat germ agglutinin-coated yttrium silicate SPA beads (GE Healthcare #RPNQ0023).
Dilute to 25 mg/ml in assay buffer.

[0261] Assay Buffer was prepared in house: Dulbecco’s calcium and magnesium free phosphate

buffered saline + 10 mM MgCl,

[0262] Adenosine deaminase from calf intestine, 10 mg/2 ml (Roche # 10 102 105 001).

[0263] DMSO

[0264] A2a antagonist standard (9-chloro-1-(2-furanyl)-[1,2,4]triazolo1,5-c]quinazolin-5-amine
from Tocris Bioscience)

Compound Dilution

[0265] Make eight 1:3 serial dilutions in 100% DMSO from a 3 mM compound stock
[0266] Transter SO nl of compound into a 384-well OptiPlate (Perkin Elmer).
[0267] Typically, final concentrations of compound used in the assay ranged from 3000 nM to

0.152 nM.

Radioisotope
[0268] Dilute a solution of the Tritiated compound to 1.25 nM in assay buffer. Thisisa 2.5X
solution. The final concentration in the assay is 0.5 nM. Calculate the concentration by counting

two 5 ul aliquots.

Membrane Preparation

[0269] Use 0.25 ug of membrane/well. Dilute membranes to 9.7 ug/ml in assay buffer. Treat
with 20 ug/ml adenosine deaminase (ADA) for 15 minutes at room temperature to degrade

endogenous adenosine.

Membrane-Bead Mixture

[0270] Use 100 pg/well wheat germ agglutinin-coated yttrium silicate SPA beads.
[0271] Mix ADA-treated membranes and SPA beads together for 30 min prior to assay.

Assay Assembly
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[0272] To the Perkin-Elmer Optiplate-384 containing the compound titration add 20 ul of 2.5X
solution of the Tritiated compound and 30 ul of the membrane-bead mixture. Incubate for one

hour at room temperature with agitation.

[0273] Include total binding (assay buffer + 1% DMSO) and non-specific binding (CGS15943, 1
uM) wells.

Counting

[0274] Allow the beads to settle for one hour.
[0275] Count in TopCount.
Calculations

[0276] A curve fitting program (i.e., Prism, Activity Base, Chemcart) is used to determine the

EC50. The Ki value is calculated using the Cheng-Prusoff equation.
[02771 K i=ECS50/ (1+ (radioligand concentration / Kd))

[0278] Using the foregoing assay method, the following results were obtained using various of
the compounds of the invention described herein. Each example compound tested is reported in
the following format: Example number: A2a EC50 reported in nM. Thus, for example, the
compound Ex-1 was determined to have an EC50 using the above-described assay, of 4.0 nM,
and is accordingly reported as "Ex-1: A2a=4.0":

Ex-1A: A2a=4.0; Ex-1B: A2a=29; Ex-3: A2a=34; Ex-4: A2a=46; Ex-5: A2a=4.7; Ex-
6: A2a=59; Ex-7: A2a=14; Ex-8: A2a=22; Ex-9: A2a=2.1; Ex-10: A2a=12;

[0279] Table I compounds A2a Ki (nM)

Ex-5: A2a Ki =0.1994; Ex-6: A2a Ki =0.2244; Ex-7A: A2aKi =5.183; Ex-7B: A2a Ki =
0.3873; Ex-9: A2a Ki = 0.6396; Ex-10: A2a Ki =0.5734; Ex-11: A2aKi =0.1247; Ex-12:
A2aKi =9825; Ex-13: A2a Ki =6.059; Ex-14: A2aKi =2.119; Ex-15: A2aKi =1.255; Fx-
16: A2aKi =5.143; Ex-17: A2aKi =173; Ex-18: A2aKi =0.1514; Ex-19: A2a Ki =2.763;
Ex-20: A2aKi =0.3655; Ex-21: A2a Ki =0.9344; Ex-22: A2aKi =0.9189; Ex-23: A2aKi =
0.2927; Ex-24: A2a Ki =78.48; Ex-25: A2a Ki =16.15; Ex-26: A2aKi =1.712; Ex-27: A2a
Ki =119.5; Ex-28: A2a Ki = 14.48; Ex-29: A2a Ki =0.3361; Ex-30: A2aKi =0.3139; Ex-
31: 2a Ki =0.7366; Ex-32: A2a Ki =1.505; Ex-33: A2aKi =2.801; Ex-34: A2a Ki = 846.6;
Ex-35: A2aKi =0.3959; Ex-36: A2aKi = 0.4639; Ex-37: A2aKi =7.773; Ex-38: A2a Ki =
2.268; Ex-39: A2aKi =33.86; Ex-40: A2a Ki = 14.59; Ex-41: A2aKi =0.5931; Ex-42: A2a
Ki =0.6718; Ex-43: A2aKi =0.1155; Ex-44: A2a Ki =0.5328; Ex-45: A2a Ki = 0.7352; Ex-
46: A2aKi =5.59; Ex-47: A2aKi =1.802; Ex-48: A2a Ki = 1.007; Ex-49: A2a Ki =1.265;
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Ex-50: A2a Ki =1.247; Ex-51: A2aKi =0.7168; Ex-52: A2a Ki =4.876;, Ex-53: A2a Ki =
26.1; Ex-54: A2aKi =1.77, Ex-55: A2a Ki =3.892; Ex-56: A2aKi =21.52; Ex-57: A2aKi
=1.032; Ex-58: A2a Ki =4.559; Ex-59: A2aKi = 14.82; Ex-60: A2a Ki =9.202; Ex-61: A2a
Ki =2.463; Ex-62: A2aKi =0.6221; Ex-63: A2aKi =2.517, Ex-64: A2a Ki =1.495; Ex-65:
AZ2aKi =4.192; Ex-66: A2a Ki =24.38; Ex-67: A2aKi =64.09; Ex-68: A2a Ki =27.29; Ex-
69: A2aKi =56.46; Ex-70: A2a Ki =41.03; Ex-71: A2aKi =23.84; Ex-72: A2aKi =
0.2868; Ex-73: A2aKi =4.639; Ex-74: A2aKi =2.271; Ex-75: A2aKi =40.37;, Ex-76: A2a
Ki =50.14; Ex-77: A2aKi =0.8283; Ex-78: A2a Ki =5.724; Ex-79: A2aKi =0.3395; Ex-
80: A2aKi =1.588; Ex-81: A2a Ki =2.802; Ex-82A: A2aKi =2.48; Ex-82B: A2aKi =
43.5; Ex-83: A2aKi =3.178; Ex-84A: A2aKi =2799; Ex-84B: A2a Ki =2454; Ex-85: A2a
Ki =0.7, Ex-87: A2aKi =0.4708; Ex-88: A2a Ki =6.155; Ex-89: A2a Ki =0.7461; Ex-90:
A2aKi =495; Ex-91: A2aKi =2931; Ex-92: A2a Ki =1143; Ex-93: A2a Ki =3.996; Ex-
94A: A2aKi =8.7; Ex-94B: A2aKi = 137.6; Ex-95: A2a Ki =0.2765; Ex-96: A2aKi =
12.85; Ex-97: A2a Ki =3523; Ex-98: A2a Ki =2.929; Ex-99: A2aKi =208.2; Ex-100: A2a
Ki =110.2; Ex-101: A2a Ki = 12.88; Ex-102: A2a Ki =11.89; Ex-103: A2a Ki = 0.3534; Ex-
106: A2a Ki =251.6; Ex-107: A2aKi = 1.152; Ex-108: A2a Ki =6.581; Ex-109: A2a Ki =
14.98; Ex-110: A2aKi = 1.324; Ex-111: A2a Ki =82.2; Ex-112: A2aKi = 14.54; Ex-113:
A2aKi =3022; Ex-114: A2aKi =5.76; Ex-115: A2a Ki =8.745; Ex-116: A2a Ki =21.35;
Ex-117: A2aKi =104.2; Ex-118: A2a Ki =31.68; Ex-119: A2aKi = 6.239; Ex-120: A2a Ki
=5.808; Ex-121: A2aKi =3.178; Ex-122: A2aKi =2.913; Ex-123: A2aKi =17.41; Ex-124:
A2aKi =1.77; Ex-125: A2aKi = 18.81; Ex-126: A2a Ki =83; Ex-127: A2a Ki =0.279; Ex-
128: A2aKi =12.49; Ex-129: A2aKi =0.1983; Ex-130: A2aKi =3.411; Ex-131: A2aKi =
10.33; Ex-132: A2aKi =0.3574; Ex-133: A2a Ki =2.591; Ex-134: A2a Ki =3.394; Ex-135:
A2aKi =0.1686; Ex-136: A2a Ki =0.2665; Ex-137: A2aKi = 0.3068; Ex-138: A2aKi =
0.5878; Ex-139: A2a Ki =3.034; Ex-140: A2a Ki =0.2251; Ex-141: A2a Ki =0.3905; Ex-
142: A2a Ki =0.7041; Ex-143: A2a Ki =1.72; Ex-144: A2aKi =03817; Ex-145: A2aKi =
4.219; Ex-146: A2aKi =5.573; Ex-147: A2a Ki =0.6007; Ex-148: A2a Ki =15.82; Ex-149:
A2aKi =0.8552; Ex-150: A2a Ki =3.589; Ex-151: A2a Ki =4.581; Ex-153: A2a Ki =
0.1413; Ex-154: A2a Ki =0.1248; Ex-155: AZa Ki =13.92; Ex-156: A2a Ki = 68.93; Ex-157:
A2aKi =0.6009; Ex-158: A2a Ki =1.967; Ex-159: A2aKi = 1.201; Ex-160: A2a Ki =264,
Ex-161: A2a Ki =0.2934; Ex-162: A2a Ki =0.3331; Ex-163: A2aKi =0.1966; Ex-164: A2a
Ki =1.286; Ex-165A: A2aKi =13.12; Ex-165B: A2a Ki =2.12; Ex-165C: A2a Ki =7.639;
Ex-165D: A2aKi =9.338; Ex-166: A2aKi = 0.5993; Ex-167: A2a Ki =0.1583; Ex-169: A2a
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Ki =0.3747; Ex-170: A2aKi = 0.4818; Ex-171: A2aKi =1.034; Ex-172: A2aKi =3.053;
Ex-173: A2aKi =0.1908; Ex-174: A2a Ki =2.964; Ex-175: A2aKi =6.313; Ex-178: A2a Ki
=0.2169; Ex-179: A2a Ki =0.1002; Ex-180: A2a Ki =0.1678; Ex-181: A2a Ki = 1.303; Ex-
182: A2aKi =2.701; Ex-183: A2aKi =6.721; Ex-184: A2aKi =0.208; Ex-185: A2aKi =
4.254; Ex-186: A2aKi =0.1809; Ex-187: A2a Ki =0.4489; Ex-188: A2a Ki =0.2902; Ex-
189: A2aKi =1.026; Ex-190: A2a Ki = 12.27; Ex-191A: A2a Ki = 1.329; Ex-191B: A2a Ki
=2.563; Ex-193: A2a Ki =0.4352; Ex-194: A2a Ki = 1.648; Ex-195: A2aKi =1.714; Ex-
196: A2aKi =2.527; Ex-197: A2aKi =6.372; Ex-198: A2aKi =8.772; Ex-199: A2aKi =
9.424; Ex-200: A2aKi =14.7; Ex-201: A2a Ki =0.6331; Ex-202: A2a Ki =2.22; Ex-203:
A2aKi =3.481; Ex-204: A2a Ki = 1504, Ex-205: A2a Ki =385; Ex-206: A2a Ki =3.718;
Ex-207: A2aKi =2.922; Ex-208: A2a Ki =0.9819; Ex-209: A2aKi =2.971; Ex-210: A2aKi
=1419; Ex-211: A2aKi =7.366; Ex-212: A2a Ki =98.95; Ex-213: A2aKi = 0.4199; Ex-
214: A2aKi =0.689; Ex-215: A2a Ki = 1.444; Ex-216: A2a Ki =0.1228; Ex-217: A2aKi =
1.402; Ex-218: A2a Ki =0.3088; Ex-219: A2a Ki =36.48; Ex-222: A2a Ki =9.219; Ex-223:
A2aKi =2977;, Ex-224: A2a Ki = 0.2012; Ex-225: A2aKi = 0.178; Ex-226A: A2aKi =
38.24; Ex-226B: A2a Ki =0.1741; Ex-228: A2a Ki = 1.739; Ex-229: A2a Ki =0.3578; Ex-
230A: A2aKi =3.74; Ex-230B: A2aKi =0.7618; Ex-231A: A2a Ki =29.18; Ex-231B: A2a
Ki =10.47; Ex-233A: A2aKi =1.154; Ex-233B: A2aKi =0.5717; Ex-235: A2aKi =
0.2432; Ex-236: A2aKi =1.609; Ex-237: A2aKi =1.77; Ex-238A: A2a Ki =5.508; Ex-
238B: A2aKi =0.9399; Ex-240A: A2a Ki =40.45; Ex-240B: A2aKi =1.725; Ex-242: A2a
Ki =1.092; Ex-243: A2aKi = 15.09; Ex-244A: A2aKi =0.2195; Ex-244B: A2aKi =1.28;
Ex-245A: A2aKi =6.692; Ex-245B: A2a Ki =4.394;

[0280] Table IT Compounds

Ex-249: A2aKi =3.451; Ex-250: A2a Ki =2.4; Ex-251: A2aKi =1.104; Ex-252: A2a
Ki =1.809; Ex-253: A2a Ki =8.569; Ex-254: A2a Ki =1.473; Ex-255: A2aKi = 0.1997; Ex-
256: A2aKi =0.1956; Ex-257: A2aKi =1.944; Ex-258: A2a Ki =2.898; Ex-259: A2aKi =
403.1; Ex-260: A2aKi =786.3; Ex-261: A2a Ki = 1418; Ex-262: A2a Ki =339.7;Ex-263: A2a
Ki =3.746; Ex-264A: A2aKi =99; Ex-264B: A2aKi =24,
[0281] Table IIT Compounds

Ex-268: A2aKi =359.1; Ex-269: A2a Ki =4.3; Ex-270: A2aKi =6469.7; Ex-271:
A2aKi =6.19; Ex-272: A2a Ki =269.01; Ex-273: A2aKi =2.23; Ex-274: A2aKi =2; Ex-
275: A2aKi =2.1; Ex-276: A2aKi =407.9; Ex-277: A2aKi =33; Ex-278: A2aKi =191.3;
Ex-279: A2aKi =593; Ex-280: A2a Ki =148.2; Ex-281: A2aKi =5.7; Ex-282: A2aKi =
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1.4; Ex-283: A2aKi =2.4; Ex-284: A2aKi =6.5; Ex-285: A2a Ki =10000; Ex-286: A2a Ki
=123.7, Ex-287: A2a Ki =131; Ex-288: A2a Ki =1.9; Ex-289: A2a Ki =34.8; Ex-290: A2a
Ki =317.6; Ex-291: A2a Ki = 10000; Ex-292: A2a Ki = 54.8; Ex-293: A2a Ki = 106.8; Ex-
294: A2aKi =68.8; Ex-295: A2a Ki =13.6; Ex-296: A2a Ki =35.6; Ex-297: A2aKi =1.65;
Ex-298: A2aKi =32.9; Ex-299: A2a Ki =33.6; Ex-300: A2a Ki =44.4; Ex-301: A2aKi =
182.5; Ex-302: A2aKi =28.3; Ex-303: A2a Ki =14 4; Ex-304: A2aKi =3.6; Ex-305: A2a
Ki =49.5; Ex-306: A2aKi =48.6; Ex-307: A2aKi =21.6; Ex-308: A2a Ki = 34.5; Ex-309:
A2aKi =179.6; Ex-310: A2a Ki =15.65; Ex-311: A2aKi =1161.5; Ex-312: A2aKi =
606.9; Ex-313: A2a Ki =22.8; Ex-314: A2a Ki =3.7; Ex-315: A2aKi =194.7; Ex-316: A2a
Ki =66.9; Ex-317: A2aKi =2196.9; Ex-318: A2a Ki =316.7; Ex-319: A2aKi =779, Ex-
320: A2aKi =1492; Ex-321: A2a Ki =70.2; Ex-322: A2aKi =61.9; Ex-323: A2aKi =
65.3; Ex-324: A2a Ki = 54; Ex-325: A2aKi =337; Ex-326: A2aKi =6.1; Ex-327: A2aKi =
55.7; Ex-328: A2a Ki =626.9; Ex-329: A2a Ki =8.6; Ex-330: A2aKi =61.5; Ex-331: A2a
Ki =754; Ex-332: A2aKi =4.1; Ex-333: A2aKi =57.9; Ex-334: A2a Ki =13.7; Ex-335:
AZaKi =114.4; Ex-336: A2a Ki =134.8; Ex-337: A2aKi =11.2; Ex-338: A2aKi =132.9;
Ex-339: A2aKi =1174; Ex-340: A2a Ki = 12.8; Ex-341: A2a Ki = 104.6; Ex-342: A2a Ki =
122.1; Ex-343: A2a Ki =35.9; Ex-344: A2a Ki =31; Ex-345: A2aKi =6; Ex-346: A2a Ki =
397.4; Ex-347: A2aKi =46.39; Ex-348: A2a Ki =10.07; Ex-349: A2a Ki =179.67;, Ex-350:
A2aKi =629.7;, Ex-351: A2aKi =314.9; Ex-352: A2aKi =51.1; Ex-353: A2a Ki =49, Ex-
354: A2aKi =389.6; Ex-355: A2a Ki =543 4; Ex-356: A2aKi =4.3; Ex-357: A2aKi =
69.4; Ex-358: A2aKi =73.3; Ex-359: A2aKi =90; Ex-360: A2a Ki =615.2; Ex-361: A2a Ki
=63.2; Ex-362: A2a Ki =142.9; Ex-363: A2aKi =0.5; Ex-394: A2a Ki = 1911.

[0282] Table IV Compounds

Ex-379: A2aKi = 1486; Ex-380: A2a Ki =0.3836; Ex-381: A2a Ki =80.5; Ex-382: A2a Ki
=38.4; Ex-383: A2aKi =6.4; Ex-384: A2a Ki =63.7; Ex-385: A2a Ki =0.6; Ex-386: A2a Ki
=0.3; Ex-387: A2aKi =2.8; Ex-388: A2aKi =2.5; Ex-389A: A2a Ki =12.27; Ex-389B:
A2aKi =1.117; Ex-389C: A2aKi =0.3169; Ex-389D: A2a Ki =2.209; Ex-393: A2aKi =
3.621.
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CLAIMS:

1 A compound, or a pharmaceutically acceptable salt thereof, having the structure of Formula

A:
o) NH,
R1
\N \ X N
R2 N A
Het
R3 Formula A,
wherein:
“Het” is a moiety of the formula:
N‘In.r‘ f\f\f\f‘
N Ra1 N N
RaZ \ \N / \
NH RaZ N N
\ / /o \ /(
RaZ N
N Ra1
Ra1 . Raz . Ra1 Raz .

Ay
N/ " N%O 0&
\ /Z A
R Ra2. R R¥ or N

wherein “R*” and “R®” are, independently for each occurrence: (a) -H; or (b) lower alkyl
which is optionally substituted with one or more moieties which are: (i) halogen; or (ii)
lower alkoxy;

(A) one of R' or R* is lower alkyl or —H and the other is:

(a) a linear, branched, mono-cyclic, or bi-cyclic-alkyl moiety of up to 10 carbon atoms,
which is optionally substituted with one or more substituents which are independently:

(i) halogen;
(i) -NR'®R*, wherein R'¢ and R*® are, independently: (ai) —H; or (bi) lower alkyl;
(iii) —CN;
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(iv) —OH;

(v) mono- or poly-cyclic heteroaryl comprising at least two carbon atoms and up to 3
heteroatoms which are, independently, N, O, or S and which is optionally
substituted with:

(ai) lower alkyl, which moiety is optionally substituted with one or more
moieties which are independently;

(aii) halogen;
(bii) lower alkoxy; or
(cii) -OH

(bi) —-NR'®R’, wherein R'® and R?® are, independently: (aii) —H; or (bii) lower
alkyl;

(ci) lower-alkoxy, whichis optionally substituted in its alkyl portion with a
halogen;

(di) halogen;
(ei) —-OH;
(fi) heteroaryl; or

(gi) heterocycloalkyl which is optionally substituted with one or more halogen
atoms;

and wherein, if said heteroaryl comprises a single nitrogen heteroatom in the ring,
optionally said ring nitrogent is present in the N-oxide oxidized form;

(vi) heteroarylone which is optionally substituted with one or more moieties which
are, independently, a lower alkyl, which lower alkyl substituent is optionally
fluorine substituted;

(vii) heteroarylaryl fused moiety, which is optionally substituted with one or more
lower alkyl moieties, which lower alkyl moieties are optionally substituted with
fluorine;

(viii) aryl, which is optionally substituted with one or more moieties which are
independently:

(ai) lower alkyl which is optionally substituted with a halogen;
(bi) halogen;
(ci) —OH;
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(di) lower alkoxy which is optionally halogen substituted; or
(ei) —N(R™®),, wherein “R®” is independently —H or lower alkyl;

(ix) arylheteroaryl fused moiety, which is optionally substituted with one or more
moieties which are lower alkyl;

(x) cycloalkylheteroaryl fused moiety;

(xi) linear, branched, or cyclic alkyl of up to 6 carbon atoms which is optionally
substituted with one or more moieties which are independently: (ai) —CN; (bi)
lower alkoxy; or (ci) halogen;

(xii) a moiety of the formula “~C(0)-R*'*”, wherein “R*"*” is a moiety which is: (ai)
lower alkyl; (bi) lower alkoxy; (ci) heteroaryl; or (di) aryl, and wherein said
“R™?” moiety is optionally substituted with one or more halogen moieties;

(xiii) a moiety of the formula “_0-R**  wherein “R*"*” is lower alkyl or aryl;
(xiv) -OH; or
(xv) heteroaryl-heterocycloalkyl fused moiety;
(b) heteroarylcycloalkyl fused moiety which is optionally substituted with:
(i) —OH; or (ii) halogen;

(¢) heterocycloalkyl, which is optionally substituted with one or more moieties which are
independently: (i) —F; or (ii) heteroaryl;

(d) a compound of the Formula:

RY
N\Xd1
XGZ
>
Y~

,wherein “R*"" is —=H or lower alkyl, and wherein one of
“X4 or *X%” is —CH,- and the other is —C(=0)-;

(e) arylheterocycloalkyl fused moiety;
(f) heterocycloalkylaryl fused moiety which is optionally substituted with —OH or halogen;

(g) heteroarylheterocycloalkyl fused moiety which is optionally substituted with —OH or
halogen; or

(h) arylcycloalkyl fused moiety, which is optionally substituted with one or more moieties
which are, independently:
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(i) -OH;

(i) —CN;

(iii) halogen; or
(iv) lower alkoxy;

(B) R'and R* taken together are a moiety of the formula —[(CR®'RP?),),]- , wherein, “n” is an
integer of 3 to 6, and “R®'” and “R®*” are independently for each occurrence: (a) lower alkyl; (b)
hydrogen; (c) aryl; or (d) halogen, thereby forming with the nitrogen to which they are bonded a
heterocycloalkyl moiety; or

(C)  R'and R? taken together form an arylheterocycloalkyl fused moiety, which is 6-N-
bonded 6,7-dihydro-5SH-pyrrolo[3,4-d]pyrimidine; and

“R* is: (a) -CN; (b) halogen.; or (c) lower alkyl which is optionally substituted with one or more

moieties which are: (i) -OH; or (ii) halogen.

2. A compound, or a pharmaceutically acceptable salt thereof, having the structure of Formula
A-1:

0 NH,
RA-1
\O | XN
N
N et
R3 Formula A-1,

wherein:
R is lower alkyl;

“Het” is a moiety of the formula:

v oy

"’L"’ a1 N N

Raz\( \NH RZ \N N/ \N

DAY
Ra1; a2 : Ra?

R R3Z.
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Ral Ra2 : Ra’ Ra2 or N

wherein “R*"” and “R*®” are, independently for each occurrence: (a) -H; or (b) lower
alkyl which is optionally substituted with one or more moieties which are: (i)

halogen; or (ii) lower alkoxy; and

“R” is: (a) -CN; (b) halogen,; or (¢) lower alkyl which is optionally substituted with one
or more moieties which are: (i) -OH; or (ii) halogen.

3. A compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein “Het” is:

wherein “R*" and “R*” are, independently for each occurrence: (a) -H; or (b) lower alkyl
which is optionally substituted with one or more moieties which are: (i) halogen; or (ii)
lower alkoxy.

4. A compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein “Het” is:
~., ~N

’\\l \ Ra1
X

RaZ

)

wherein “R*'” and “R*” are, independently for each occurrence: (a) -H; or (b) lower alkyl
which is optionally substituted with one or more moieties which are: (i) halogen; or (ii)
lower alkoxy, and X' is [-CH=] or [-N=].

5. A compound of claim 1 which is:

3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl}-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-cyclopropylpyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;
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3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-2-
yD)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(6-methylpyridin-2-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(2,6-difluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(isoxazol-5-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,3-oxazol-2-ylmethyl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(4-methyl-1H-imidazol-2-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(1-methyl-1H-imidazol-2-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(1H-imidazol-2-ylmethyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,3-thiazol-5-ylmethyl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl)pyridin-2-ylJmethyl } pyrazine-
2-carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-(pyrimidin-2-ylmethyl)pyrazine-2-carboxamide;

3-amino-N-[(3-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[6-(dimethylamino)pyridin-2-yl]methyl }-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-[(6-methoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(isoquinolin-8-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-(3,4-dihydroquinolin-1(2H)-ylcarbonyl)-5-methyl-6-(1,3-oxazol-2-yl)pyrazin-2-amine;
3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-(2-pyridin-2-ylethyl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(1-methyl-1H-pyrazol-3-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyridin-4-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyridin-3-ylmethyl)pyrazine-2-carboxamide;
3-amino-N-(isoquinolin-3-ylmethyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-N-(3-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(4-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(quinolin-2-ylmethyl)pyrazine-2-carboxamide;
3-[(3,3-difluoropiperidin-1-yl)carbonyl]-5-methyl-6-(1,3-oxazol-2-yl)pyrazin-2-amine;

3-amino-N-[(4,6-dimethylpyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[1-(2,2-difluoroethyl)-1H-benzimidazol-4-ylJmethyl}-6-methyl-5-(1,3-0xazol-
2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-o0xazol-2-yl)-N-[(1,4,5-trimethyl-1 H-imidazol-2-
yl)methyl]pyrazine-2-carboxamide;

3-amino-6-methyl-N-{[5-methyl-1-(1-methylethyl)-1H-imidazol-4-ylJmethyl }-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-(1,3-oxazol-5-ylmethyl)pyrazine-2-carboxamide;
3-amino-N-(isothiazol-5-ylmethyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(3,6-dimethylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[4-(trifluoromethyl)pyridin-2-ylJmethyl } pyrazine-
2-carboxamide;

3-amino-N-[(3-methoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[1-(2,2-difluoroethyl)- 1 H-imidazol-2-yl]methyl }-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(4-chloropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-chloropyridin-4-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-chloro-5-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(4-methylpyridazin-3-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide:

3-amino-N-[(5-chloropyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(1-methyl-2-0x0-1,2-dihydropyridin-3-yl)methyl]-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyridin-2-ylmethyl)pyrazine-2-carboxamide;

177

CA 2967944 2020-03-10



3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(1-oxidopyridin-2-yl)methyl]pyrazine-2-
carboxamide;

3-amino-N-[(6-fluoropyridin-3-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[6-chloro-4-(trifluoromethyl)pyridin-2-yljmethyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-{[5-methoxy-6-(trifluoromethyl)pyridin-2-ylJmethyl}-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(5-methylpyridazin-3-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(5-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-{[3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-2-ylJmethyl}-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-o0xazol-2-yl)-N-{[5-(trifluoromethyl)pyridin-2-yl]methyl } pyrazine-
2-carboxamide;

3-amino-6-methyl-N-(2-methyl-2-pyridin-4-ylpropyl)-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(4-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3,5-difluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[4,6-bis(difluoromethyl)pyridin-2-ylJmethyl}-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(2-hydroxypyridin-3-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(2-chloropyridin-3-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-(1-pyrimidin-2-ylpiperidin-4-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(3-methylpyridin-4-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(2-azetidin-1-yl-2-oxoethyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-o0xazol-2-yl)-N-(pyrimidin-5-ylmethyl)pyrazine-2-carboxamide;
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3-amino-N-[(2,6-dimethylpyridin-3-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(2,4-dimethyl-1,3-thiazol-5-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-chloropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(2-fluoro-5-methylpyridin-3-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(5-chloro-3-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[2,6-bis(difluoromethyl)pyridin-4-yl]methyl}-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyrimidin-4-ylmethyl)pyrazine-2-carboxamide;

3-amino-N-[(],4-dimethyl-1H-pyrazol-3-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl}-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1-ethyl-1H-imidazol-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(6-methoxy-3-methylpyridin-2-yl)methyl]-6-methyl-5-( 1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(4,6-dimethylpyrimidin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1-pyridin-2-ylethyl)pyrazine-2-carboxamide;
3-amino-N-(4,4-difluorocyclohexyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydroisoquinolin-5-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-{[6-(1-methylethyl)pyridin-2-ylJmethyl}-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-(1-pyridin-2-ylethyl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-imidazol-2-yl]Jmethyl}-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(3-methyl-2,2'-bipyridin-6-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-{[3-methyl-6-(1-methylethyl)pyridin-2-ylJmethyl}-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;
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3-amino-N-{[6-(2-ethoxyethyl)-3-methylpyridin-2-ylJmethyl}-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-{[1-(2,2-difluoroethyl)-2-0x0-1,2-dihydropyridin-3-yl]methyl}-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-{[1-methyl-4-(trifluoromethyl)- 1 H-imidazol-2-yl]methyl }-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(1-cyanocyclobutyl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-(1-pyridin-2-ylpropyl)pyrazine-2-carboxamide;
3-amino-N-(1H-indol-7-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(imidazo-[1,2-a]pyridin-3-yl-methyl)-6-methyl-5-(1,3-0xazol-2-yl)-pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(2-methylimidazo[ I,2-a]pyridin-3-yl)methyl]-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-
ylmethyl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(1-oxidopyridin-3-yl)methyl]pyrazine-2-
carboxamide;

3-amino-N-{[1-(cyclopropylmethyl)-5-methyl-1H-imidazol-4-ylJmethyl } -6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-[cis-4-(trifluoromethyl)cyclohexyl]pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(6-methylimidazo[ |,2-a]pyridin-2-yl)methyl]-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-
ylmethyl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-o0xazol-2-yl)-N-(5,6,7,8-tetrahydroisoquinolin-5-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-o0xazol-2-yl)-N-(1-pyridin-2-ylpropyl)pyrazine-2-carboxamide;
3-amino-N,6-dimethyl-5-(1,3-oxazol-2-yl)-N-(1-pyridin-2-ylethyl)pyrazine-2-carboxamide;

3-amino-N-[(5-fluoro-3-methylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[4-(trifluoromethyl)pyrimidin-2-
yljmethyl}pyrazine-2-carboxamide;

3-amino-N-[(5-fluoropyrimidin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
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3-amino-N-[(4-methoxypyrimidin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(7-methylimidazo[1,2-a]pyridin-2-yl)methyl]-5-(1,3-0oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[2-(4-fluorophenyl)-2-oxoethyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[3-(3,3-difluoropyrrolidin-1-yl)propyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[1-(cyclopropylmethyl)-1H-imidazol-4-yl]methyl}-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(3,3-difluorocyclopentyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[ 1-(2,2,2-trifluoroethyl)piperidin-3-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-piperidin-3-ylpyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-o0xazol-2-yl)-N-[trans-4-(trifluoromethyl)cyclohexyl]pyrazine-2-
carboxamide;

3-amino-N-{[6-(1-hydroxy-1-methylethyl)pyridin-2-yljmethyl}-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(1,4-dimethyl-1H-imidazol-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[6-(trifluoromethyl)pyridin-2-ylJmethyl} pyrazine-
2-carboxamide;

3-amino-N-{[6-(methoxymethyl)pyridin-2-yl]methyl}-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-(2-methoxyethyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(2-methoxypyridin-3-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-(5,8-dihydro-1,7-naphthyridin-7(6H)-ylcarbonyl)-5-methyl-6-(1,3-oxazol-2-yl)pyrazin-2-
amine;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-{[5-(trifluoromethyl)pyrimidin-2-
yllmethyl} pyrazine-2-carboxamide;

3-amino-N-[(1-cyclobutyl-1H-imidazol-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-(cyclopropylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(5-fluoro-2-hydroxybenzyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;
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3-amino-N-[(18,28)-2-hydroxy-2,3-dihydro-1H-inden-1 -yl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

5-methyl-6-(1,3-0xazol-2-yl)-3-[(2-phenylazetidin-1 -yl)carbonyl]pyrazin-2-amine;
3-amino-6-methyl-5-(1,3 -oxazol-2-yl)-N-(thiophen-2-ylmethyl)pyrazine-2-carboxamide;
3-amino-6-methyl-N-[4-(1-methylethyl)benzyl]-5-(1 ,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(4-cyclopropylbenzyl)-6-methyl-5-(1 ,3-0xazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2-fluoro-3-methylbenzyl)-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1 ,3-0xazol-2-yl)-N-(2,4,6-trimethylbenzyl)pyrazine-2-carboxamide;
3-amino-N-(4-fluoro-3-methylbenzyl)-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(1S)-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-ethylbenzyl)-6-methyl-5-(1 ,3-0xazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1 .3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(1-methyl-1H-pyrrol-2-yl)methyl]-5-(1 ,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1,5-dimethyl-1 H-pyrrol-2-yl)methyl]-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(3-methoxybenzyl)-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2-methoxybenzyl)-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(4R)-3 ,4-dihydro-2H-chromen-4-yl]-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(4S)-3,4-dihydro-2H-chromen-4-yl]-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3R)-2,3-dihydro-1-benzofuran-3-yl]-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-methoxybenzyl)-6-methyl-5-(1 ,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(1,3-benzothiazol-2-ylmethyl)-6-methyl-5-( 1 ,3-oxazol-2-yl)pyrazine-2-
carboxamide

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(2-thiophen-2-yl-1 ,3-thiazol-4-yl)methyl]pyrazine-
2-carboxamide;

3-(5,7-dihydro-6H-pyrrolo[3,4-d]pyrimidin-6-ylcarbonyl)-5-methyl-6-(1 ,3-0xazol-2-
yl)pyrazin-2-amine;

3-(5,7-dihydro-6H-pyrrolo[3,4-d]pyrimidin-6-ylcarbonyl)-5-methyl-6-(1,3-oxazol-2-
yl)pyrazin-2-amine;
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3-amino-N-(2-hydroxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(2-hydroxy-5-methylbenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-hydroxybenzyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(1R,28)-2-hydroxy-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(3S)-2,3-dihydro-1-benzofuran-3-yl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(3-hydroxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(1R,2R)-2-hydroxy-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazol-3-ylmethyl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(1,4,5,6,7,8-hexahydrocyclohepta[c]pyrazol-3-ylmethyl)-6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;

3-amino-N-[(4-fluoro-3-methylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-ethyl-4-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(1H-benzimidazol-2-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(1-ethyl-1H-1,2 4-triazol-5-yl)methyl}-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-ethoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(3-cyclopropyl-5-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(4-cyclopropyl-1-methyl-1H-pyrazol-3-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(1R,2S)-2-(methoxymethyl)cyclopentyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-[(3-fluoropyrazin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;
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3-amino-N-(2-ethoxy-6-fluorobenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(1-methyl-1,4,5,6-tetrahydrocyclopenta[c]pyrazol-3-yl)methyl]-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(5-methylpyrimidin-4-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(4-hydroxycycloheptyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(isoquinolin-1-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[(3-ethylpyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-cyclopropyl-4-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-{[1-(2,2,2-trifluoroethyl)- 1 H-benzimidazol-4-
yljmethyl}pyrazine-2-carboxamide;

3-amino-N-{[3-cyclopropyl-5-(trifluoromethyl)pyridin-2-yllmethyl} -6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-{[3-methyl-5-(trifluoromethyl)pyridin-2-yl]methyl }-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(3-cyclopropyl-pyrazin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(5-methylpyrimidin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(2-fluoro-6-methoxybenzyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-ethylpyrazin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-1,2,4-triazol-5-ylJmethyl }-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-benzimidazol-4-ylJmethyl}-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[2-(2-methyl-6,7-dihydro[ 1,3]oxazolo[5,4-c]pyridin-5(4H)-yl)ethyl]-5-
(1,3-oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(2,2-difluorocyclopentyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
3-amino-N-(2,2-difluorocyclopentyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-N-[(1-ethyl-1H-benzimidazol-4-yl)methyl]-6-methyl-5-(1,3-o0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[4-(difluoromethyl)- 1 -methyl-1H-pyrazol-3-ylJmethyl}-6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(3-methylpyrazin-2-yl)methyl}-5-(1,3-0oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[3-ethyl-5-(trifluoromethyl)pyridin-2-yl|methyl }-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(5-cyclopropylpyrimidin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(3-methyl-3H-imidazo[4,5-c]pyridin-4-yl)methyl]-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(5-ethylpyrimidin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1S)-5-fluoro-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(1S)-6-fluoro-2,3-dihydro- I H-inden- 1-yl]-6-methyl-5-(1,3-0oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(1R,2R)-2-hydroxycyclopentyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1S,2R)-2-fluorocyclopentyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1R,2R)-2-(dimethylamino)cyclopentyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-[(1R,2R)-2-hydroxycyclopentyl]-N,6-dimethyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1R,2R)-2-fluorocyclopentyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(15,2R,5R)-2-hydroxy-5-methylcyclopentyl]-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-[(1R,2R)-2-prop-2-yn-1-ylcyclopentyl]pyrazine-2-
carboxamide;

3-amino-N-[(1S,2R)-2-ethynylcyclopentyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(2-fluorocyclopentyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-carboxamide;
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3-amino-N-[(18,25)-2-hydroxycyclopentyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;
3-amino-N-[(1R,2S5)-2-hydroxycyclopentyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(1R,2R,4S)-bicyclo[2.2.1]hept-2-yl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)methyl]-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl)pyrazin-2-ylJmethyl } pyrazine-
2-carboxamide;

3-amino-N-[(2-ethyl-2H-indazol-7-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[1-(2,2-difluoroethyl)-1 H-indol-4-yl]methyl } -6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(1-methyl-1H-benzimidazol-4-yl)methyl}-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-6-methyl-N-[(1-methyl-1H-benzimidazol-7-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-[(1S)-5-chloro-2,3-dihydro-1H-inden-1-yl]-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(5-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-
2-yl)pyrazine-2-carboxamide;

3-amino-N-{[3-(fluoromethyl)pyridin-2-yl]methyl}-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[3-(hydroxymethyl)pyridin-2-yl]methyl}-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-
2-carboxamide;

3-amino-6-methyl-N-[ 1-(3-methylpyridin-2-yl)ethyl]-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[ 1-(3-methylpyridin-2-yl)ethyl]-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[1-(2,2-difluoroethyl)-1H-indazol-4-yl]methyl}-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-{[1-(cyclopropylmethyl)-1H-benzimidazol-4-ylJmethyl}-6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-0xazol-2-yl)-N-(5,6,7,8-tetrahydroquinolin-8-yl)pyrazine-2-
carboxamide;
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3-amino-N-(5-methoxy-2,3-dihydro-1H-inden-1-yl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(5-methoxy-2,3-dihydro-1H-inden-1-yl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(1,2,3,4-tetrahydronaphthalen-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(1,3-o0xazol-2-yl)-N-(1,2,3,4-tetrahydronaphthalen-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(2,3-dihydro-1H-inden-2-yl)-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-{[6-(1-hydroxy- I-methylethyl)-3-methylpyridin-2-ylJmethyl }-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-{[6-(1-hydroxy-1-methylethyl)-3-methoxypyridin-2-yl]methyl}-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(6-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;

3-amino-N-(6-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-
2-yl)pyrazine-2-carboxamide;

3-amino-N-(5-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-
2-yl)pyrazine-2-carboxamide;

3-amino-N-(5-hydroxy-6,7-dihydro-5H-cyclopenta[blpyridin-7-yl)-6-methyl-5-(1,3-0xazol-
2-yl)pyrazine-2-carboxamide;

3-amino-N-[(1-ethyl-1H-indazol-4-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(2-ethyl-2H-indazol-4-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-chloro-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(2-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(5,6,7,8-tetrahydroquinolin-8-yl)pyrazine-2-
carboxamide;

3-amino-N-(4-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(2-chloro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;
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3-amino-6-methyl-5-(1,3-oxazol-5-yl)-N-{[3-(trifluoromethyl)-pyridin-2-yl]-
methyl} pyrazine-2-carboxamide;

3-amino-6-chloro-5-(1,3-0xazol-5-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;
3-amino-N-(2,6-difluorobenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1,3-0xazol-5-yl)pyrazine-2-
carboxamide;

3-amino-N-(2,4-difluorobenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
3-amino-N-(2-methoxybenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
3-amino-N-(2,6-dichlorobenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;
3-amino-N-(2-chloro-6-methylbenzyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-5-yl)-N-{[3-(trifluoromethyl)pyridin-2-yl|methyl} pyrazine-
2-carboxamide;

3-amino-N-(2,4-dichloro-6-methylbenzyl)-6-methyl-5-(1,3-0xazol-5-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-(1-methyl-1-pyridin-2-ylethyl)-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;

3-amino-N-[1-(3,4-difluorophenyl)-1-methylethyl]-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-(1-methyl-1-pyridin-4-ylethyl)-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;

3-amino-N-(2,2-difluoropropyl)-6-methyl-5-(1,3-oxazol-5-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(6-methylpyridin-2-yl)methyl]-5-(1,3-oxazol-5-yl)pyrazine-2-
carboxamide;

3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-5-
yl)pyrazine-2-carboxamide;

3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-5-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-5-(1H-1,2,3-triazol-1-yl)-N-[2-(trifluoromethyl)benzyl]pyrazine-2-
carboxamide;

3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)-N-[2-(trifluoromethyl)benzyl]pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(1H-1,2,3-triazol-1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(quinolin-8-ylmethyl)-5-(1H-1,2,3-triazol-1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;
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3-amino-N-(2,6-difluorobenzyl)-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1H-1,2,3-triazol-1-yl)pyrazine-2-
carboxamide;

3-amino-N-(2,4-dichlorobenzyl)-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-(1,2,3,4-tetrahydroquinolin-4-yl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(3-methylpyridin-2-yl)methyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(2-methoxybenzyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)-N-[2-(trifluoromethoxy)benzyl]pyrazine-2-
carboxamide;

3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl1)-N-[(1R)-2,2,2-trifluoro-1-phenylethyl]pyrazine-
2-carboxamide;

3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)-N-[(1S)-2,2,2-trifluoro-1-phenylethyl]pyrazine-
2-carboxamide;

3-amino-6-chloro-N-[(1R)-1-quinolin-2-ylethyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(2-bromobenzyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-[2-(2-bromophenyl)ethyl]-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-methyl-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(1-pyridin-3-ylcyclopropyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-[(8-bromo-3,4-dihydroisoquinolin-2(1H)-yl)carbonyl]-5-chloro-6-(2H-1,2,3-triazol-2-
yl)pyrazin-2-amine;

3-amino-6-chloro-N-(1,2,3,4-tetrahydroquinolin-4-yl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
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3-amino-6-chloro-N-[2-(3,4-dimethoxyphenyl)ethyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(pyrazolo[1,5-a]pyridin-3-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-
2-carboxamide;

3-amino-6-chloro-N-(isoquinolin-5-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(isoquinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(1,3-benzothiazol-2-ylmethyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(1,3-benzoxazol-2-ylmethyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(quinoxalin-5-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(quinolin-4-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(1H-benzimidazol-2-ylmethyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(2-aminobenzyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-(2-amino-6-fluorobenzyl)-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(imidazo[1,2-a]pyridin-3-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(quinolin-2-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-(isoquinolin-3-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(1H-indol-2-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(quinolin-5-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-(imidazo[2,1-b][1,3]thiazol-6-ylmethyl)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-(2-pyrazin-2-ylethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-[(1R)-2-hydroxy-1-phenylethyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(1S)-2-hydroxy-1-phenylethyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
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3-amino-6-chloro-N-[(3-0x0-2,3-dihydro-1H-isoindol-4-yl)methyl]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-(2-phenoxyethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-[(1R,2R)-2-fluoro-2-phenylcyclopropyl]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-[(18S,2R)-2-fluoro-2-phenylcyclopropyl]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

methyl N-{[3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazin-2-yl]carbonyl }-D-serinate;

3-amino-6-chloro-N-(5,6,7,8-tetrahydroquinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(1S)-1-benzyl-2-hydroxyethyl]-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(1H-imidazol-2-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(1-methyl-1,2,3,4-tetrahydroquinolin-4-yl)-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

methyl (2S)-({[3-amino-6-chloro-5-(2H-1,2,3-triazol-2-yl)pyrazin-2-
yl]carbonyl}amino)(phenyl)ethanoate;

3-amino-6-chloro-N-[(1S)-2-hydroxy-1-pyridin-2-ylethyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-
2-carboxamide;

3-amino-6-chloro-N-[(1S)-2-hydroxy-1-(1H-indol-3-ylmethyl)ethyl]-5-(2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-[(6-methylpyridin-2-yl)methyl]-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-5-(1H-1,2,4-triazol-1-yl)-N-[2-(trifluoromethyl)benzyl]pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(1H-1,2,4-triazol-1-yl)pyrazine-2-carboxamide

3-amino-6-chloro-5-(1H-pyrazol-1-yl)-N-[2-(trifluoromethyl)benzyl]pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(4-fluorobenzyl)-5-(1H-pyrazol-1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(1H-pyrazol-1-yl)pyrazine-2-carboxamide;
3-amino-6-chloro-5-(1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(1 H-pyrazol-1-yl)pyrazine-2-
carboxamide;
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3-amino-6-chloro-N-[(3-methylpyridin-2-yl)methyl]-5-(1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-[2-(trifluoromethyl)benzyl]pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(4-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-[(3-methylpyridin-2-yl)methyl]pyrazine-
2-carboxamide;

3-amino-6-chloro-5-(3-methyl-1H-pyrazol-1-yl)-N-[2-(trifluoromethyl)benzyl|pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(1R)-2,3-dihydro-1H-inden-1-yl]-5-(3-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(4-methyl-1H-pyrazol-1-yl1)-N-[(3-methylpyridin-2-yl)methyl]pyrazine-
2-carboxamide;

3-amino-N-(isoquinolin-1-ylmethyl)-6-methyl-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-{[3-(trifluoromethyl)pyridin-2-
yllmethyl} pyrazine-2-carboxamide;

3-amino-6-chloro-N-(2,4-difluorobenzyl)-5-(4-methyl-2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(3-methylpyridin-2-yl)methyl]-5-(4-methyl-2H-1,2,3-triazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-5-(4-methyl-2H-1,2,3-triazol-2-yl)-N-(1,2,3,4-tetrahydroquinolin-4-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;

3-amino-6-chloro-5-(4-methyl-2H-1,2 3-triazol-2-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(1S)-2-hydroxy-1-phenylethyl]-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-
2-carboxamide;

3-amino-6-chloro-N-(1H-indol-5-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-[(1-methyl-1H-benzimidazol-2-yl)methyl]-5-(4-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;
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3-amino-6-chloro-N-(1H-indol-7-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(1H-indol-4-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-N-(1H-indol-6-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-N-(1,3-benzothiazol-2-ylmethyl)-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-N-(1,3-benzoxazol-2-ylmethyl)-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide;

3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinoxalin-5-ylmethyl)pyrazine-2-
carboxamide;

3-amino-N-benzyl-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-(imidazo[2,1-b][1,3]thiazol-6-ylmethyl)-5-(4-methyl-1H-pyrazol-1-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-(imidazo[1,2-a]pyridin-3-ylmethyl)-5-(4-methyl-1 H-pyrazol-1-
yl)pyrazine-2-carboxamide;

3-amino-6-chloro-N-(isoquinolin-4-ylmethyl)-5-(4-methyl-1H-pyrazol-1-yl)pyrazine-2-
carboxamide

3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-(pyrazolo[ 1,5-a]pyridin-3-
ylmethyl)pyrazine-2-carboxamide;

3-amino-6-chloro-5-(4-methyl-1H-pyrazol-1-yl)-N-[(3-0x0-2,3-dihydro-1H-isoindol-4-
yl)methyl]pyrazine-2-carboxamide;

3-amino-6-methyl-N-((3-methylpyridin-2-yl)methyl)-5-(4-(trifluoromethyl) oxazol-2-yl)
pyrazine-2-carboxamide;

3-amino-5-(4,5-dimethyloxazol-2-yl)-6-methyl-N-((3-methylpyridin-2-yl)methyl)pyrazine-2-
carboxamide;

3-amino-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)-6-vinylpyrazine-2-
carboxamide;

3-amino-6-(1,2-dihydroxyethyl)-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-
ylmethyl)pyrazine-2-carboxamide;

3-amino-6-formyl-5-(4-methyl-1H-pyrazol- 1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-
carboxamide

3-amino-6-(difluoromethyl)-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-
2-carboxamide;
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3-amino-6-(hydroxymethyl)-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;
3-amino-6-cyano-5-(1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;

3-amino-6-cyano-5-(oxazol-2-yl)-N-((3-(trifluoromethyl)pyridin-2-yl)methyl)pyrazine-2-
carboxamide;
1-(3-amino-6-methyl-5-(oxazol-2-yl)pyrazin-2-yl)-3-(4,6-dimethylpyridin-2-yl)propan-1-
one;

3-amino-6-methyl-N-((5-methylpyrimidin-4-yl)methyl)-5-(oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-5-(5-methyloxazol-2-y1)-N-((3-methylpyridin-2-yl)methyl)pyrazine-2-
carboxamide;

3-amino-N-((5R,7S)-5-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-((5R,7R)-5-fluoro-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-((5S,7S)-5-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide;

3-amino-N-((5S,7R)-5-fluoro-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-
(oxazol-2-yl)pyrazine-2-carboxamide;

3-Amino-N-(6-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(oxazol-2-
yD)pyrazine-2-carboxamide;

3-amino-N-(7H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(oxazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-methyl-N-{(3-methylpyridin-2-yl)methyl]-5-[4-(trifluoromethyl)-1.3-oxazol-2-
yl]pyrazine-2-carboxamide;

3-amino-6-methyl-5-(4-methyl-1,3-oxazol-2-yl)-N-[(3-methylpyridin-2-yl)methyl]pyrazine-
2-carboxamide;

3-amino-5-(4,5-dimethyl-1,3-oxazol-2-yl)-6-methyl-N-[(3-methylpyridin-2-
yl)methyl]pyrazine-2-carboxamide;

3-amino-5-[4-(methoxymethyl)-1,3-oxazol-2-yl]-6-methyl-N-[(3-methylpyridin-2-
yl)methyl]pyrazine-2-carboxamide;

3-amino-6-methyl-5-(5-methyl-1,3-0xazol-2-yl)-N-[(3-methylpyridin-2-yl)methyl]pyrazine-
2-carboxamide;

3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-S-[5-(trifluoromethyl)-1,3-oxazol-2-
yl]pyrazine-2-carboxamide;
3-amino-6-cyano-5-(1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-2-carboxamide;
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3-amino-6-cyano-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl)pyridin-2-ylJmethyl } pyrazine-
2-carboxamide;

3-amino-6-(difluoromethyl)-5-(4-methyl-1H-pyrazol-1-yl)-N-(quinolin-8-ylmethyl)pyrazine-
2-carboxamide;

3-amino-6-(hydroxymethyl)-N-(quinolin-8-ylmethyl)-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-(5-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(5-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(5-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-(5-fluoro-6,7-dihydro-SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide; or

3-amino-N-(6-fluoro-6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide,

or a pharmaceutically acceptable salt of any thereof.
6. A compound which is:

3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl)pyridin-2-
yl]methyl}pyrazine-2-carboxamide;

3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(pyrimidin-2-ylmethyl)pyrazine-2-

carboxamide;

3-amino-N-[(3-cyclopropylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;

3-amino-6-methyl-N-[(4-methylpyridazin-3-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-

carboxamide;

3-amino-6-methyl-N-{[1-(1-methylethyl)-1 H-imidazol-2-yl]methyl}-5-(1,3-0xazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-0xazol-2-

yl)pyrazine-2-carboxamide;
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3-amino-N-[(3-ethyl-4-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-
2-carboxamide;

3-amino-N-[(1-ethyl-1H-1,2,4-triazol-5-yl)methyl]-6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-[(3-ethylpyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-N-[(3-cyclopropyl-4-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-[(3-cyclopropylpyrazin-2-yl)methyl]-6-methyl-5-(1,3-0xazol-2-yl)pyrazine-2-

carboxamide;

3-amino-6-methyl-N-{[1-(1-methylethyl)-1H-1,2 4-triazol-5-yl]methyl}-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-N-[(1-ethyl-1H-benzimidazol-4-yl)methyl]-6-methyl-5-(1,3-0xazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[(3-methylpyrazin-2-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-
carboxamide;

3-amino-6-cyano-5-(1,3-oxazol-2-yl)-N-{[3-(trifluoromethyl)pyridin-2-
yljmethyl} pyrazine-2-carboxamide;

3-amino-N-{[3-(fluoromethyl)pyridin-2-ylJmethyl}-6-methyl-5-(1,3-0xazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-{[3-(hydroxymethyl)pyridin-2-yl]Jmethyl }-6-methyl-5-(1,3-oxazol-2-
yl)pyrazine-2-carboxamide;

3-amino-6-methyl-N-[1-(3-methylpyridin-2-yl)ethyl]-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide; or

3-amino-N-(6-hydroxy-6,7-dihydro-5SH-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-
oxazol-2-yl)pyrazine-2-carboxamide,

or a pharmaceutically acceptable salt of any thereof.

7. A compound of Claim 3 having the Formula:
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HN |

s

wherein —R? is:

(2)

wherein

R* is (i) linear, branched or cyclic alkyl of up to four carbon atoms, wherein said

alkyl is optionally substituted with

(iii) -O-R™, wherein R* is linear, branched or cyclic alky! of up to four carbon

atoms; or (iv) -N(R*®), wherein R*°

XN
P o)
J 1

one or more fluorine atoms; (ii) halogen;

branched or cyclic alkyl of up to four carbon atoms;

(b)

;or
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wherein Z is —CH,.N-, or is —CH-,
or a pharmaceutically acceptable salt thereof.
8. The compound of Claim 2 which is:
methyl 3-amino-6-chloro-5-(1H-pyrazol-1-yl)pyrazine-2-carboxylate; or
ethyl 3-amino-6-methyl-5-(2H-1,2,3-triazol-2-yl)pyrazine-2-carboxylate,

or a pharmaceutically acceptable salt thereof.

9. The compound of Claim 3 which is:

3-amino-6-methyl-N-[(3-methylpyridin-2-yl)methyl]-5-(1,3-0xazol-2-yl)pyrazine-2-

carboxamide; or

3-amino-N-[(3-cyclopropylpyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;
or a pharmaceutically acceptable salt thereof.
10.  The compound of Claim 3 which is:

(R)-3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;

3-amino-N-[(3-methoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-
carboxamide; or
(S)-3-amino-N-(6,7-dihydro-5H-cyclopenta[b]pyridin-7-yl)-6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide;
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or a pharmaceutically acceptable salt thereof.
11.  The compound of Claim 3 which is:

3-amino-N-[(3-fluoropyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;

3-amino-N-{[6-(dimethylamino)pyridin-2-ylJmethyl}-6-methyl-5-(1,3-oxazol-2-

yl)pyrazine-2-carboxamide; or

3-amino-N-[(6-methoxypyridin-2-yl)methyl]-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;
or a pharmaceutically acceptable salt thereof.
12. The compound of Claim 3 which is::

3-amino-N-(isoquinolin-8-ylmethyl)-6-methyl-5-(1,3-oxazol-2-yl)pyrazine-2-

carboxamide;
3-(3,4-dihydroquinolin-1(2H)-ylcarbonyl)-5-methyl-6-(1,3-oxazol-2-yl)pyrazin-2-amine;
or
3-amino-6-methyl-5-(1,3-oxazol-2-yl)-N-(2-pyridin-2-ylethyl)pyrazine-2-carboxamide;
or a pharmaceutically acceptable salt thereof.
13. A pharmaceutical composition comprising a compound of any one of Claims 1 to 12, or a
pharmaceutically acceptable salt thereof, and at least one excipient.

14. Use of a therapeutically effective amount of a compound of any one of Claims 1 to 12, or a
pharmaceutically acceptable salt thereof for treating central nervous system (CNS)

disorders.

15. The pharmaceutical composition according to claim 13 for treating a central nervous system
(CNS) disorder.
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