
5, 7-SUBSTITUTED-IMIDAZO [1, 2-C] PYRIMIDINES AS INHIBITORS OF JAK KINASES
[0001]The present invention relates to novel compounds, to pharmaceutical
compositions comprising the compounds, to processes for making the
compounds, and to the use of the compounds in therapy. More particularly,
it relates to certain 5,7-substitutedimidazo[1,2-c]pyrimidine compounds
which are inhibitors of JAK kinases. In particular, the compounds are
inhibitors of Tyk2, JAK1, JAK2, and/or JAK3, and are useful in the
treatment of JAK kinase-associated diseases such as autoimmune diseases,
inflammatory diseases, organ, tissue and cell transplant rejection, and
hematological disorders and malignancies.  [0002] The members of the Janus
kinase (JAK) family of non-receptor, intracellular tyrosine kinases are
components of cytokine signal transduction. Four family members have been
identified: JAK1, JAK2, JAK3 and Tyk2. The JAKs play a key role in the
intracellular signaling mediated through Type I and Type II cytokine
receptors. Specific cytokine receptor chains are associated with particular
JAK kinases (reviewed in O'Sullivan et al., Mol. Immunol. 2007 44:2497;
Murray J., Immunol. 2007 178:2623). Upon binding of cytokines to their
receptors, JAKs are activated and phosphorylate the receptors, creating
docking sites for other signaling molecules, in particular members of the
signal transducer and activator of transcription (STAT) family. Upon
phosphorylation, STATs dimerize, translocate to the nucleus and activate
expression of genes involved in development, growth, differentiation, and
maintenance of a variety of cell types. The cytokine-induced responses
mediated by JAK kinases are important in host defense and, when
dysregulated, play a role in pathogenesis of immune or inflammatory
diseases, immune deficiencies, and malignancy (O'Sullivan et al., Mol.
Immunol. 2007, 44:2497). Elevated or decreased levels of JAK/STAT-utilizing
cytokines have been implicated in a number of disease states. In addition,
mutations or polymorphisms in Type 1 and II cytokine receptors, JAK
kinases, STAT proteins, and JAK/STAT regulatory proteins such as
phosphotyrosine phosphatases, SOCS proteins, PIAS proteins have been
reported in a variety of diseases. When dysregulated, JAK-mediated
responses can positively or negatively effect cells leading to
over-activation and malignancy or immune and hematopoietic deficiencies,
respectively, and suggests the utility for use of inhibitors of JAK
kinases. The JAK/STAT signaling pathway is involved in a variety of
hyperproliferative and cancer-related processes including cell-cycle
progression, apoptosis, angiogenesis, invasion, metastasis and evasion of
the immune system (Haura et al., Nature Clinical Practice Oncology, 2005,
2(6), 315-324; Verna et al., Cancer and Metastasis Reviews, 2003, 22,
423-434). In addition, the JAK/STAT signaling pathway is important in the
genesis and differentiation of hematopoietic cells and regulating both pro-
and anti-  2 inflammatory and immune responses (O'Sullivan et al.,
Molecular Immunology 2007, 44:2497. Because cytokines utilize different
patterns of JAK kinases (O'Sullivan et al., Mol. Immunol. 2007 44:2497;
Murray J., Immunol. 2007 178:2623), there may be utility for antagonists of
JAK kinases with differing intra-family selectivity profiles in diseases
associated with particular cytokines or in diseases associated with
mutations or polymorphisms in the JAK/STAT pathways. [0003]JAK3 deficient
mice exhibit a severe combined immunodeficiency syndrome (scid). The
failure of lymphocyte development in an otherwise healthy animal supports
the utility of targeting JAK3 for diseases associated with lymphocyte
activation. [0004]In addition to the scid phenotype of the JAK3-deficient
mice, the elevated expression of cytokines which signal through the
JAK3-associated gamma common chain in inflammatory and immune responses
suggests that inhibitors of JAK3 could impede T-cell activation and prevent
rejection of grafts following transplant surgery, or to provide therapeutic
benefit to patients suffering autoimmune or inflammatory disorders
(reviewed in O'Sullivan et al., Mol. Immunol. 2007 44:2497; Murray J.,
Immunol. 2007 178:2623). [0005]Inhibitors of the tyrosine kinase JAK3 have
been described to be useful as immunosuppressants (see, for example, US
patent 6,313,129; Boric et al., 2003 Curr. Opin. Investigational Drugs
4:1297). JAK3 has also been shown to play a role in mast-cell mediated
allergic reactions and inflammatory diseases. [0006]JAK1- and
JAK2-deficient animals are not viable. Studies have identified a high
prevalence of an acquired activating JAK2 mutation (JAK2V617F) in
myleoproliferative disorders such as polycythemia vera, essential
thrombocythemia and idiopathic myelofibrosis and to a lesser extent in
several other diseases. The mutant JAK2 protein is able to activate
downstream signaling in the absence of cytokine stimulation, resulting in
autonomous growth and/or hypersensitivity to cytokines and is believed to
play a role in driving these diseases (MJ Percy and McMullin MF,
Hematological Oncology 2005, 23(3-4), 91-93). Additional mutations or
translocations resulting dysregulated JAK2 function have been described in
other malignancies (Ihle IN and Gilliland DG, Curr. Opin. Genet. Dev. 2007
17:8; Sayyah J and Sayeski PP 2009 Curr. Oncol. Rep.11:117) Inhibitors of
JAK2 have been described to be useful in myeloproliferative diseases
(Santos et al., Blood 2010 115:1131; Barosi G. and Rosti V., Curr. Opin.
Hematol. 2009 16:129, Atallah E. and Versotvsek S., 2009 Exp. Rev.
Anticancer Ther. 9:663). More rarely, mutations in JAK1 and JAK3 have been
reported in hematologic malignancies (Vainchecker et al., Semin. Cell Dev.
Biol. 2008 Aug. 1; 9(4):385-93). JAK family kinase inhibitors may be useful
in these  3 settings (Sayyah J and Sayeski PP 2009 Curr. Oncol. Rep.
11:117). In addition, over expression of cytokines which utilize JAK2 for
signaling have been implicated in disease states (JAK2 utilizing cytokines
are reviewed in O'Sullivan et al., Mol. Immunol. 2007 44:2497; Murray J.,
Immunol. 2007 178:2623). [0007]JAK1 has been reported to signal with other
JAK1 molecules or in collaboration with JAK2 or JAK3 depending on the
cytokine input (JAK1 utilizing cytokines reviewed in O'Sullivan 2007,
Murray 2007). Elevated levels of cytokines which signal through JAK1 have
been implicated in a number of immune and inflammatory diseases. JAK1 or
JAK family kinase antagonists may be useful for modulating or treating in
such diseases. [0008]Tyk2-deficient animals exhibit blunted immune
responses to several types of 



pathogens and are less susceptible to some autoimmune diseases. This
phenotype supports the utility of inhibiting Tyk2 in particular disease
settings. Particularly, targeting Tyk2 appears to be a promising strategy
for the treatment of IL-12-, IL-23- or Type 1 IFNmediated diseases or
diseases. These include but are not limited to rheumatoid arthritis,
multiple sclerosis, lupus, psoriasis, psoriatic arthritis, inflammatory
bowel disease, uveitis, and sarcoidosis (Shaw, M. et al., Proc. Natl. Acad.
Sci. USA, 2003, 100, 11594-11599; Ortmann,. R.A., and Shevach, E.M. Clin.
Immunol., 2001, 98, 109-118; Watford et al., Immunol. Rev. 2004 202:139).
[0009]There remains a need for compounds and methods for the treatment of
autoimmune diseases, inflammatory diseases, organ, tissue and cell
transplant rejection, and hematologic disorders and malignancies. SUMMARY
OF THE INVENTION [0010]It has now been found that certain
5,7-substituted-imidazo[1,2-c]pyrimidine compounds are inhibitors of one or
more JAK kinases and are useful for treating autoimmune diseases,
inflammatory diseases, rejection of transplanted organs, tissues and cells,
as well as hematologic disorders and malignancies and their co-morbidities.
[0011]More specifically, one aspect of the present invention provides
compounds of Formula I:  4  [0012]and stereoisomers and pharmaceutically
acceptable salts and solvates thereof, wherein Rl, R2, R3, R4, R5, R6, R7,
XI and X2 are as defined herein. [0013]Another aspect of the present
invention provides methods of treating a disease or disorder modulated by
one or more JAK kinases, comprising administering to a mammal in need of
such treatment an effective amount of a compound of this invention or
pharmaceutically acceptable salt or solvate thereof. In one embodiment, the
disease or disorder is selected from autoimmune diseases, inflammatory
diseases, and organ, tissue and cell transplant rejection. In another
embodiment, the disease or disorder is selected from hematological
disorders and malignancies. [0014]Another aspect of the present invention
provides a pharmaceutical composition comprising a compound of the present
invention or a pharmaceutically acceptable salt or solvate thereof.
[0015]Another aspect of the present invention provides compounds of the
present invention for use in therapy. [0016]Another aspect of the present
invention provides compounds of the present invention for use in the
treatment of diseases or disorders selected from autoimmune diseases,
inflammatory diseases, and organ, tissue and cell transplant rejection.
[0017]Another aspect of the present invention provides compounds of the
present invention for use in the treatment of hematological disorders and
malignancies. [0018]Another aspect of the present invention provides the
use of a compound of this invention in the manufacture of a medicament for
the treatment of diseases or disorders selected from autoimmune diseases,
inflammatory diseases, and organ, tissue and cell transplant rejection. 



[0019]Another aspect of the present invention provides the use of a
compound of this invention in the manufacture of a medicament for the
treatment of hematological disorders and malignancies.  5 [0020]Another
aspect of the present invention provides intermediates for preparing
compounds of Formula I. [0021]Another aspect of the present invention
includes methods of preparing, methods of separation, and methods of
purification of the compounds of this invention. DETAILED DESCRIPTION OF
THE INVENTION [0022]Provided herein are compounds, and pharmaceutical
compositions thereof, which are useful in the treatment of disease and
disorders selected from autoimmune diseases, inflammatory diseases, organ,
tissue and cell transplant rejection, and hematological disorders and
malignancies. [0023]Accordingly, one embodiment of this invention provides
a compound of the general Formula I  [0024]and stereoisomers and
pharmaceutically acceptable salts and solvates thereof, wherein: [0025]Xl
is N or CR3a and X2 is N or CR3b; [0026]R3a and R3b are independently H,
(1-6C alkyl), CF3, F, Cl, CN, or (3- 6C)cycloalkyl; [0027]RI is hetAri,
hetAr2, hetAr3, Ari, Ar2, C(=0)NRaRb, (3-6C)cycloalkyl, or N- (1-3C
alkyl)pyridinonyl; [0028]hetAri is a 5 membered heteroaryl ring having 1-3
ring heteroatoms independently selected from N, 0 and S and optionally
substituted with one or more substituents independently selected from
(1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro (1 -6
C)alkyl, (1 -4C alkoxy)( 1 -6 C)alkyl, trimethylsily1(1 -4C alkoxy)(1
-6C)alkyl, (3 - 6C)cycloalkyl, a 4-6 membered oxacyclic ring,
hetCyca(1-2C)alkyl, hetAra(1-2C)alkyl and (1-4C alkylsulfonyl)(1-6C alkyl);
[0029]hetCyca is a 6 membered heterocycle having 1-2 ring heteroatoms
independently selected from N and 0 and is optionally substituted with
(1-6C)alkyl; 



WO 2011/130146PCT/US2011/031896 6 [0030]hetAra is a 6 membered heteroaryl
having 1-2 ring nitrogen atoms; [0031]hetAr2 is a 9-membered bicyclic
partially unsaturated or fully unsaturated heterocyclic ring having 3 ring
nitrogen atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl; [0032]hetAr3 is a 6 membered
heteroaryl having 1-2 ring nitrogen atoms and optionally substituted with
one or more substituents independently selected from (1-6C)alkyl, hetCycb
and (1-6C)alkoxy; [0033]hetCycb is a 6-membered heterocycle having 1-2 ring
nitrogen atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl; [0034] Ari is phenyl substituted
with a substituent selected from hetCyce, hetCycd, hetArb,
trifluoro(1-6C)alkyl and (1-6C)alkoxy; [0035]hetCycc is a 6 membered
heterocycle having 1-2 ring heteroatoms independently selected from N and 0
and optionally substituted with one or more substituents independently
selected from (1-6C)alkyl; [0036]hetCycd is an 8-membered bridged
heterocyclic ring having 1-2 ring heteroatoms independently selected from N
and 0; [0037]hetArb is a 5-membered heteroaryl ring having 1-2 ring
nitrogen atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl; [0038] Ar2 is a benzo ring fused
to a 5-6 membered azacyclic ring and is optionally substituted with one or
more substituents independently selected from (1-6C)alkyl; [0039]Ra is H;
[0040]Rb is (1-6C)alkyl, (3-6C)cycloalkyl or hetArc; [0041]hetAre is a
6-membered heteroaryl having 1-2 ring N atoms; [0042]R2 is hydrogen,
halogen, (1-4C)alkyl, CF3, CN, (3-4C)cycloalkyl, azetidinyl or oxetanyl;
[0043]R3 is hydrogen, (1-6C)alkyl, CF3, F, Cl, CN or (3-6C)cycloalkyl;
[0044]R4 is H or (1-6C)alkyl, and [0045]R5 is H, (1-6C)alkyl, -CH2CN,
(3-6C)cycloalkyl (optionally substituted by one or more halogens), hetCyce,
Ara or hetArd, 



[0046]or R4 and R5 together with the carbon atom to which they are attached
form a 4-6 membered azacyclic ring optionally substituted with a
substituent selected from (1- 6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro(1- 6C)alkyl, p
entafluoro (1 -6C)alkyl, (3-4C)alkynyl, cyano (1-4 C)alkyl, benzyl, -CH2(3
-6C  7 cyclo alkyl), -CH2hetCycf, -C (=0)0 ( 1 -6 C alkyl), -C(=0)( 1 -6C
alkyl), -C(=0)(CR'R")CF3, hetAre, (3-6C)cycloalkyl, a 4-6 membered
oxacyclic ring and -SO2Re, [0047]or R4 and R5 together with the carbon atom
to which they are attached form a 4-membered oxacyclic ring, [0048]or R4
and R5 together with the carbon atom to which they are attached form a 3-6
membered carbocyclic ring optionally substituted with (1-6C)alkyl, [0049]or
R4 and R5 together with the carbon atom to which they are attached form a
7-9 membered bicyclic Spiro carbocycle, [0050]or R4 and R5 together with
the carbon atom to which they are attached form a 7-9 membered bicyclic
spiro heterocycle having a ring heteroatom selected from 0 and N, wherein
said ring nitrogen atom when present is optionally substituted with a
substituent selected from (1-6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro ( 1 -6 C)alkyl, p
entafluoro(1 -6 C)alkyl and -S02Re; [0051]hetCyce is a 5-6-membered
heterocycle having a ring N atom and substituted with a substituents
selected from C(=0)(1-6C)alkyl; [0052]Ara is phenyl optionally substituted
with one or more substituents independently selected from halogen, CF3,
(1-6C)alkyl and (1-6C)alkoxy; [0053]hetArd is a 6-membered heteroaryl
having 1-2 ring nitrogen atoms and optionally substituted with one or more
substituents independently selected from halogen, (1- 6C)alkoxy,
(1-6C)alkyl and CF3; [0054]hetCycf is a 6-membered oxacyclic ring; [0055]R'
and R" are independently hydrogen or methyl, or R' and R" together with the
carbon atom to which they are attached form a cyclopropylidine ring;
[0056]hetAe is a 6-membered heteroaryl ring having 1-2 ring nitrogen atoms;



[0057]Rc is (1 -6 C)alkyl, fluoro ( 1 -3 C)alkyl, difluoro( 1 -3 C)alkyl
trifluoro ( 1 -3 C)alkyl, tetrafluoro ( 1-3 C)alkyl, p entafluro( 1-3
C)alkyl, (3 -6 C)cyclo alkyl (optionally substituted with (1-6C)alkyl), or
phenyl (optionally substituted with one or more groups independently
selected from (1-6C alkyl), CF3, CF30- and halogen); [0058]R6 is hydrogen
or methyl; and [0059]R7 is hydrogen or (1-6C)alkyl. [0060]In one embodiment
of Formula I, [0061]Xl is N or CR3a and X2 is N or CR3b, wherein only one
of Xl and X2 may be N; [0062]R3a and R3b are independently H, (1-6C alkyl)
or CF3; 8 [0063]RI is hetAri, hetAr2, hetAr3, Ari, Ar2 or C(=0)NRaRb;
[0064]hetAri is a 5 membered heteroaryl ring having 1-3 ring heteroatoms
independently selected from N, 0 and S and optionally substituted with one
or more substituents independently selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro (1 -6 C)alkyl, (1 -4C
alkoxy)( 1 -6 C)alkyl, trimethylsily1(1 -4C alkoxy)(1 -6C)alkyl, (3 -
6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca(1-2C)alky1 and
hetAra(1-2C)alkyl; [0065]hetCyca is a 6 membered heterocycle having 1-2
ring heteroatoms independently selected from N and 0 and is optionally
substituted with (1-6C)alkyl; [0066]hetAra is a 6 membered heteroaryl
having 1-2 ring nitrogen atoms; [0067]hetAr2 is a 9-membered bicyclic
partially unsaturated or fully unsaturated heterocyclic ring having 3 ring
nitrogen atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl; [0068]hetAr3 is a 6 membered
heteroaryl having 1-2 ring nitrogen atoms and optionally substituted with
one or more substituents independently selected from (1-6C)alkyl and
hetCycb; [0069]hetCycb is a 6-membered heterocycle having 1-2 ring nitrogen
atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl;  [0070] Ari is phenyl substituted
with a substituent selected from hetCyce, hetCycd and hetArb; [0071]hetCycc
is a 6 membered heterocycle having 1-2 ring heteroatoms independently
selected from N and 0 and optionally substituted with one or more
substituents independently selected from (1-6C)alkyl; [0072]hetCycd is an
8-membered bridged heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and 0; 



[0073]hetArb is a 5-membered heteroaryl ring having 1-2 ring nitrogen atoms
and optionally substituted with one or more substituents independently
selected from (1-6C)alkyl;  [0074] Ar2 is a benzo ring fused to a 5-6
membered azacyclic ring and is optionally substituted with one or more
substituents independently selected from (1-6C)alkyl; [0075]Ra is H;
[0076]Rb is (1-6C)alkyl, (3-6C)cycloalkyl or hetAre; [0077]hetAre is a
6-membered heteroaryl having 1-2 ring N atoms; [0078]R2 is hydrogen, F, Cl
or CN; [0079]R3 is hydrogen or (1-6C)alkyl; [0080]R4 is H or (1-6C)alkyl,
and  WO 2011/130146PCT/US2011/031896 9 [0081]R5 is H, (1-6C)alkyl, -CH2CN,
(3-6C)cycloalkyl, hetCyce, Ara or hetArd, [0082]or R4 and R5 together with
the carbon atom to which they are attached form a 4-membered azacyclic ring
optionally substituted with a substituent selected from (1- 6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
tetrafluoro(1- 6 C)alkyl, p entafluoro ( 1 -6 C)alkyl, (3 -4 C)alkynyl,
cyano( 1 -4 C)alkyl, benzyl, -CH2(3 -6C cyclo alkyl), -CH2hetCycf, -C (=0)0
( 1 -6 C alkyl), -C(=0)( 1 -6C alkyl), -C(=0)(CR'R")CF3, hetAre,
(3-6C)cycloalkyl, a 4-6 membered oxacyclic ring and -SO2Re, [0083]or R4 and
R5 together with the carbon atom to which they are attached form a
6-membered azacyclic ring substituted with a substituent selected from
(1-6C)alkyl, fluoro(1- 6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
tetrafluoro(1-6C)alkyl, pentafluoro(1- 6C)alkyl, (3-4C)alkynyl,
cyano(1-4C)alkyl, benzyl, -CH2(3-6C cycloalkyl), -CH2hetCycf, -
C(=0)0(1-6Calkyl), -C(=0)(1-6Calkyl), -C(=0)(CR'R")CF3, hetAre,
(3-6C)cycloalkyl, a 4-6 membered oxacyclic ring and -SO2Re, [0084]or R4 and
R5 together with the carbon atom to which they are attached form a
4-membered oxacyclic ring, [0085]or R4 and R5 together with the carbon atom
to which they are attached form a 3-6 membered carbocyclic ring;
[0086]hetCyce is a 5-6-membered heterocycle having a ring N atom and
substituted with a substituents selected from C(=0)(1-6C)alkyl; [0087]Ara
is phenyl optionally substituted with one or more substituents
independently selected from halogen, CF3, (1-6C)alkyl and (1-6C)alkoxy;
[0088]hetArd is a 6-membered heteroaryl having 1-2 ring nitrogen atoms and 



optionally substituted with one or more substituents independently selected
from halogen, (1- 6C)alkoxy, (1-6C)alkyl and CF3; [0089]hetCycf is a
6-membered oxacyclic ring; [0090]R and R" are independently hydrogen or
methyl, or [0091]R' and R" together with the carbon atom to which they are
attached form a cyclopropylidine ring; [0092]hetAre is a 6-membered
heteroaryl ring having 1-2 ring nitrogen atoms; [0093]Re is (1-6C)alkyl,
fluoro(1-3C)alkyl, difluoro(1-3C)alkyl trifluoro(1-3C)alkyl, tetrafluoro (
1-3 C)alkyl, p entafluro (1 -3 C)alkyl, (3 -6 C)cyc lo alkyl or phenyl;
[0094]R6 is hydrogen; and [0095]R7 is hydrogen or (1-6C)alkyl. 10 [0096]In
one embodiment of Formula I, RI is hetAri, wherein hetAri is a 5 membered
heteroaryl ring having 1-3 ring heteroatoms independently selected from N,
0 and S and optionally substituted with one or more substituents
independently selected from (1- 6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1-4C alkoxy)(1- 6C)alkyl,
trimethylsily1(1-4C alkoxy)(1-6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered
oxacyclic ring, hetCyca(1-2C)alkyl, hetAra(1-2C)alkyl and (1-4C
alkylsulfonyl)(1-6C alkyl). [0097] In one embodiment of Formula I, RI is
hetAri, wherein hetAri is a 5 membered heteroaryl ring having 1-3 ring
heteroatoms independently selected from N, 0 and S and optionally
substituted with one or more substituents independently selected from (1-
6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
(1-4C alkoxy)(1- 6C)alkyl, trimethylsily1(1-4C alkoxy)(1-6C)alkyl,
(3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca(1-2C)alkyl and
hetAra(1-2C)alkyl. [0098]In one embodiment, hetAri is pyrazolyl, thiazolyl,
oxazolyl, thiadiazolyl, imidazolyl, pyrrolyl or thiophenyl optionally
substituted with one or more substituents independently selected from
(1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1- 6
C)alkyl, (1 -4C alkoxy)( 1 -6 C)alkyl, trimethylsily1( 1 -4C alkoxy)( 1 -6
C)alkyl, (3 - 6C)cycloalkyl, a 4-6 membered oxacyclic ring,
hetCyca(1-2C)alkyl, hetAra(1-2C)alky1 and (1-4C alkylsulfonyl)(1-6C alkyl).
[0099]In one embodiment, hetArl is pyrazolyl, thiazolyl, oxazolyl,
thiadiazolyl, imidazolyl, pyrrolyl or thiophenyl optionally substituted
with one or more substituents independently selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1- 6 C)alkyl,(1 -4C
alkoxy)( 1 -6 C)alkyl, trimethylsily1( 1 -4Calkoxy)( 1 -6 C)alkyl,(3 -
6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca(1-2C)alky1 and
hetAra(1-2C)alkyl. [00100]In one embodiment, hetAri is substituted with one
or two of said substituents. In one embodiment, hetAri is substituted with
one of said substituents. [00101]Particular examples of (1-6C)alkyl
substituents for hetAri include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, and tert-butyl. [00102]Particular examples of fluoro(1-6C)alkyl
substituents for hetAri include fluoromethyl and fluoroethyl.
[00103]Particular examples of difluoro(1-6C)alkyl substituents for hetAri
include 



difluoromethyl and difluoroethyl. [00104]Particular examples of
trifluoro(1-6C)alkyl substituents for hetAri include trifluoromethyl and
2,2,2-trifluoroethyl.  WO 2011/130146PCT/US2011/031896 11 [00105]Particular
examples of (1-4C alkoxy)(1-6C)alkyl substituents for hetAri include
methoxymethyl, ethoxyethyl, ethoxyethyl and (2-isopropoxy)ethyl. [00106]A
particular example of a trimethylsily1(1-4C alkoxy)(1-6C)alkyl substituent
for hetAri is trimethylsilylethoxymethyl. [00107]Particular examples of
(3-6C)cycloalkyl substituents for hetAri include cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. [00108]Particular examples of 4-6 membered
oxacyclic ring substituents for hetAri include oxetanyl, tetrahydrofuranyl
and tetrahydropyranyl groups. [00109]Particular examples of
hetCyca(1-2C)alky1 substituents for hetAri include pip eridinylmethyl,pip
eridinylethyl,pip erazinylmethyl,pip erazinylmethyland morpholinylmethyl. A
particular example is (4-methylpiperazinyl)ethyl. [00110]Particular
examples of hetAra(1-2C)alkyl substituents for hetAri include
pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl and pyrimidinylethyl. A
particular example is pyrid-3-ylmethyl. [00111]Particular examples of (1-4C
alkylsulfonyl)(1-6C alkyl) substituents for hetAri include CH3S02(1-6C
alkyl), for example CH3S 02 CH2CH2-. [00112]In one embodiment, hetAri is
optionally substituted with one or more substituents independently selected
from methyl, ethyl, isopropyl, isobutyl, 2,2,2- trifluoroethyl,
(2-isopropoxy)ethyl, trimethylsilylethoxymethyl, cyclobutyl,
4-tetrahydro-2Hpyranyl, (4-methylpiperazinyl)ethyl, pyrid-3 -ylmethyl and
CH3 S 02CH2CH2-. [00113]In one embodiment, hetAri is optionally substituted
with one or more substituents independently selected from methyl, ethyl,
isopropyl, isobutyl, 2,2,2- trifluoroethyl, (2-isopropoxy)ethyl,
trimethylsilylethoxymethyl, cyclobutyl, 4-tetrahydro-2Hpyranyl,
(4-methylpiperazinyl)ethyl and pyrid-3-ylmethyl. 



[00114]In one embodiment, hetAri is pyrazolyl, thiazolyl, oxazolyl,
thiadiazolyl or imidazolyl optionally substituted with one or more
substituents independently selected from (1-6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1-4C alkoxy)(1- 6C)alkyl,
trimethylsily1(1-4C alkoxy)(1-6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered
oxacyclic ring, hetCyca(1-2C)alkyl, hetAra(1-2C)alkyl and (1-4C
alkylsulfonyl)(1-6C alkyl). [00115] In one embodiment, hetAri is pyrazolyl,
thiazolyl, oxazolyl, thiadiazolyl or imidazolyl optionally substituted with
one or more substituents independently selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1-4C
alkoxy)(1- 6C)alkyl, trimethylsily1(1-4C alkoxy)(1-6C)alkyl,
(3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca(1-2C)alkyl and
hetAra(1-2C)alkyl. 12 [00116]In one embodiment, hetAri is pyrazol-4-yl,
thiazol-5-yl, imidazol-1-y1 or 1,3,4-thiadiazol-2-y1 optionally substituted
with one or more substituents independently selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1- 4C
alkoxy)(1-6C)alkyl, trimethylsily1(1-4C alkoxy)(1-6C)alkyl,
(3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca( 1 -2C)alkyl,
hetAra( 1 -2C)alkyl and (1-4C alkylsulfonyl)(1-6C alkyl). [00117]In one
embodiment, hetAri is pyrazol-4-yl, thiazol-5-yl, imidazol-1-y1 or
1,3,4-thiadiazol-2-y1 optionally substituted with one or more substituents
independently selected from (1-6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1- 4C alkoxy)(1-6C)alkyl,
trimethylsily1(1-4C alkoxy)(1-6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered
oxacyclic ring, hetCyca(1-2C)alkyl and hetAra(1-2C)alkyl. [00118]In one
embodiment, hetAri is pyrazol-4-yl, thiazol-5-yl, or imidazol-1-y1
optionally substituted with one or more substituents independently selected
from (1-6C)alkyl, fluoro ( 1 -6 C)alkyl, difluoro ( 1 -6 C)alkyl, trifluoro
( 1 -6 C)alkyl, (1-4C alkoxy)( 1 -6C)alkyl, trimethylsily1(1-4C
alkoxy)(1-6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring,
hetCyca(1-2C)alkyl, hetAra(1-2C)alkyl and (1-4C alkylsulfonyl)(1-6C alkyl).
[00119]In one embodiment, hetAri is pyrazol-4-yl, thiazol-5-yl, or
imidazol-1-y1 optionally substituted with one or more substituents
independently selected from (1-6C)alkyl, fluoro ( 1 -6 C)alkyl, difluoro (
1 -6 C)alkyl, trifluoro ( 1 -6 C)alkyl, (1-4C alkoxy)( 1 -6C)alkyl,
trimethylsily1(1-4C alkoxy)(1-6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered
oxacyclic ring, hetCyca(1-2C)alkyl and hetAra(1-2C)alkyl. [00120]In one
embodiment, hetArl is pyrazol-4-yl, thiazol-5-yl, imidazol-1-y1 or
1,3,4-thiadiazol-2-y1 optionally substituted with one or more substituents
independently selected from methyl, ethyl, isopropyl, isobutyl,
2,2,2-trifluoroethyl, (2-isopropoxy)ethyl, trimethylsilylethoxymethyl,
cyclobutyl, 4-tetrahydro-2H-pyranyl, (4- methylpiperazinyl)ethyl,
pyrid-3-ylmethyl and CH3S02CH2CF12-. [00121]In one embodiment, hetArl is
pyrazol-4-yl, thiazol-5-yl, imidazol-1-y1 or 1,3,4-thiadiazol-2-y1
optionally substituted with one or more substituents independently selected
from methyl, ethyl, isopropyl, isobutyl, 2,2,2-trifluoroethyl,
(2-isopropoxy)ethyl, trimethylsilylethoxymethyl, cyclobutyl,
4-tetrahydro-2H-pyranyl, (4-methylpiperazinyl)ethyl and pyrid-3 -ylmethyl.
[00122]In one embodiment, hetArl is pyrazol-4-yl, thiazol-5-y1 or
imidazol-1-y1 optionally substituted with one or more substituents
independently selected from methyl,
ethyl,isopropyl,isobutyl,2,2,2-trifluoroethyl,(2-isopropoxy)ethyl,  13
trimethylsilylethoxymethyl,cyclobutyl,4-tetrahydro-2H-pyranyl,(4-
methylpiperazinyl)ethyl, pyrid-3-ylmethyl and CH3S02CH2CH2-. [00123]In one
embodiment, hetAri is pyrazol-4-yl, thiazol-5-y1 or imidazol-1-y1
optionally substituted with one or more substituents independently selected
from methyl, ethyl, isopropyl, isobutyl, 2 ,2 ,2-trifluoro ethyl,
(2-isopropoxy)ethyl, trimethylsilylethoxymethyl, cyclobutyl,
4-tetrahydro-2H-pyranyl, (4-methylpiperazinyl)ethyl and pyrid-3 -ylmethyl.
[00124]In one embodiment, hetAri is pyrazol-4-y1 optionally substituted a
substituent 



selected from methyl, ethyl, isopropyl, isobutyl, 2,2,2-trifluoroethyl,
(2-isopropoxy)ethyl, trimethylsilylethoxymethyl, cyclobutyl, oxetanyl,
4-tetrahydro-2H-pyranyl, (4- methylpiperazinyl)ethyl, pyrid-3-ylmethyl and
CH3S02CH2CH2-. [00125]In one embodiment, hetAri is pyrazol-4-y1 optionally
substituted a substituent selected from methyl, ethyl, isopropyl, isobutyl,
2,2,2-trifluoroethyl, (2-isopropoxy)ethyl, trimethylsilylethoxymethyl,
cyclobutyl, oxetanyl, 4-tetrahydro-2H-pyranyl, (4- methylpiperazinyl)ethyl
and pyrid-3-ylmethyl. [00126]In one embodiment, hetAri is pyrazol-4-y1
optionally substituted a substituent selected from methyl, ethyl,
isopropyl, isobutyl and 2,2,2-trifluoroethyl. [00127]Particular examples of
Rl when represented by hetAri include the structures:  14 [00128]In one
embodiment, Rl is hetAr2, wherein hetAr2 is a 9-membered bicyclic partially
unsaturated or fully unsaturated heterocyclic ring having 3 ring nitrogen
atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl.  [00129] In one embodiment, hetAr2
is 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazinyl optionally substituted with
one or more substituents independently selected from (1-6C)alkyl, such as
methyl or ethyl. [00130]Particular examples of Rl when represented by
hetAr2 include the structures: N NN [00131]In one embodiment, Rl is hetAr3,
wherein hetAr3 is a 6 membered heteroaryl having 1-2 ring nitrogen atoms
and optionally substituted with one or more substituents independently
selected from (1-6C)alkyl, hetCycb and (1-6C)alkoxy. [00132]In one
embodiment,is hetAr3, wherein hetAr3 is a 6 membered heteroaryl having 1-2
ring nitrogen atoms and optionally substituted with one or more
substituents independently selected from (1-6C)alkyl and hetCycb. [00133]In
one embodiment, hetAr3 is pyridyl or pyrimidyl optionally substituted with
one or more substituents independently selected from (1-6C)alkyl, hetCycb
and (1-6C)alkoxy.  [00134] In one embodiment, hetAr3 is pyridyl or
pyrimidyl optionally substituted with one or more substituents
independently selected from (1-6C)alkyl and hetCycb. [00135]Examples of
(1-6C)alkyl substituents for he tAr3 include methyl and ethyl.
[00136]Examples of hetCycb substituents for hetAr3 include piperidinyl and
piperazinyl rings optionally substituted with one or more substituents
independently selected from (1-6C)alkyl, such as methyl or ethyl. A
particular example of hetCycb includes 4- methylpip erazinyl .
[00137]Examples of (1-6C)alkoxy substituents for hetAr3 include methoxy and
ethoxy. [00138]In one embodiment, hetAr3 is pyridyl optionally substituted
with methyl, 4- 



methylpiperazinyl or methoxy. [00139]In one embodiment, hetAr3 is pyridyl
optionally substituted with methyl or 4- methylpip erazinyl .
[00140]Particular examples of Rl when represented by hetAr3 include the
structures:  15    [00141]In one embodiment, Rl is Arl, wherein Ari is
phenyl substituted with a substituent selected from hetCyce, hetCycd,
hetArb, trifluoro(1-6C)alkyl and (1-6C)alkoxy. [00142]In one embodiment, Rl
is Arl, wherein Ari is phenyl substituted with a substituent selected from
hetCyce, hetCycd and hetArb. [00143]In one embodiment, Ari is phenyl
substituted with hetCycc, wherein hetCycc is a 6 membered heterocycle
having 1-2 ring heteroatoms independently selected from N and 0 and
optionally substituted with one or more substituents independently selected
from (1- 6C)alkyl. Examples of hetCycc include piperidinyl, piperazinyl and
morpholinyl rings optionally substituted with one or more substituents
independently selected from (1-6C)alkyl, for example methyl and ethyl.
Particular examples of hetCycc include 1-methylpiperidin-4- yl,
1-methylpiperazin-4-y1 and morpholinyl. [00144]In one embodiment, Ari is
phenyl substituted with hetCycd, where hetCycd is an 8-membered bridged
heterocyclic ring having 1-2 ring heteroatoms independently selected from N
and 0. An example of hetCycd is 8-oxa-3-azabicyclo[3.2.1]octanyl. [00145]In
one embodiment, Ari is phenyl substituted with hetArb, wherein hetArb is a
5-membered heteroaryl ring having 1-2 ring nitrogen atoms and optionally
substituted with one or more substituents independently selected from
(1-6C)alkyl. Examples of hetArb include pyrrolyl and pyrazolyl rings
optionally substituted with one or more substituents independently selected
from (1-6C)alkyl, for example methyl and ethyl. A particular example of
hetArb is 1-methylpyrazol-3-yl. [00146]In one embodiment, Arl is phenyl
optionally substituted with a substituent selected from (i) morpholinyl,
(ii) piperidinyl optionally substituted with (1-6C)alkyl, (iii) piperazinyl
optionally substituted with (1-6C)alkyl, (iv)
oxa-3-azabicyclo[3.2.1]octane, (v) pyrazolyl optionally substituted with
(1-6C)alkyl, (vi) trifluoro(1-6C)alkyl, and (vi) (1- 6C)alkoxy. [00147]In
one embodiment, Arl is phenyl optionally substituted with a substituent
selected from (i) morpholinyl, (ii) piperidinyl optionally substituted with
(1-6C)alkyl, (iii) piperazinyl optionally substituted with (1-6C)alkyl,
(iv) oxa-3-azabicyclo[3.2.1]octane, and (v) pyrazolyl optionally
substituted with (1-6C)alkyl.  16 



[00148]In one embodiment Ari is phenyl substituted with a substituent
selected from morpholin-4-yl, 1 -methylpiperidin-4-yl, 1
-methylpiperazin-4-yl, 8 -oxa-3 -azabicyclo [3 .2.1] octanyl,
1-methyl-1H-pyrazolyl, methoxy or trifluoromethyl. [00149]In one embodiment
Ari is phenyl substituted with a substituent selected from morpholin-4-yl,
1 -methylpiperidin-4-yl, 1 -methylpiperazin-4-yl, 8 -oxa-3 -azabicyclo [3
.2.1] octanyl and 1 -methyl- 1 H-pyrazo lyl. [00150]In one embodiment, Ari
is phenyl substituted with trifluoro(1-6C)alkyl or (1- 6C)alkoxy. In one
embodiment, Arl is phenyl substituted with methoxy or trifluoromethyl.
[00151]Particular examples of Rl when represented by Ari include the
structures:    [00152]In one embodiment, RI is Ar2, wherein Ar2 is a benzo
ring fused to a 5-6 membered azacyclic ring and is optionally substituted
with one or more substituents independently selected from (1-6C)alkyl, such
as methyl or ethyl. In one embodiment, Ar2 is
1,2,3,4-tetrahydroisoquinolin-6-y1 or 1,2,3,4-tetrahydroisoquinolin-7-y1
optionally substituted with one or more substituents independently selected
from (1-6C)alkyl. Particular examples of Rl when represented by Ar2 include
the structures:    [00153]In one embodiment, Rl is selected from hetArl,
hetAr2, hetAr3, Arl and Ar2. [00154]In one embodiment, Rl is selected from
hetAri and hetAr2. [00155]In one embodiment, Rl is selected from Ari and
Ar2. [00156]In one embodiment, Rl is C(=0)NRaRb. [00157]In one embodiment,
Rb is methyl, ethyl, isopropyl, t-butyl, cyclobutyl, cyclohexyl or pyridyl.
[00158]Particular examples of Rl when represented by C(=0)NRaRb include the
structures:  WO 2011/130146PCT/US2011/031896 



17 on'3 [00159]In one embodiment, RI is N-(1-3C alkyl)pyridinonyl. In one
embodiment, Rl is N-methylpyridonyl. In one embodiment, Rl is
1-methylpyridin-2(1H)-on-5-ly or 1- dimethylpyridin-2(1H)-one-4-yl, which
can be represented by the structures:  ,s,ssr0  [00160]respectively.
[00161]In one embodiment, Rl is (3-6C) cycloalkyl. In one embodiment, Rl is
cyclopropyl. [00162]In one embodiment, Xl is N and X2 is CR3b, such that
the residue at the 5- position of the imidazo[1,2-c]pyrimidine ring has the
structure shown as structure A:  A [00163]wherein the wavy line indicates
the point of attachment to the 5-position of the imidazo[1,2-c]pyrimidine
ring and R3, R3b, R4, R5, R6 and R7 are as defined for Formula I. In one
embodiment of structure A, R3 and R3b are both hydrogen. [00164]In one
embodiment, X1 is CR3a and X2 is CR3b, such that the group at the 5-
position of the imidazo[1,2-c]pyrimidine ring has the structure shown as
structure B:  [00165]wherein the wavy line indicates the point of
attachment to the 5-position of the imidazo[1,2-c]pyrimidine ring and R3,
R3a, R3b, R4, R5, -6 _I( and R7 are as defined for Formula I. In one
embodiment of structure B, each of R3, R3a and R3b is hydrogen. [00166]In
one embodiment, X1 is CR3a and X2 is N, such that the group at the 5-
position of the imidazo[1,2-c]pyrimidine ring has the structure shown as
structure C: 



18  C [00167]wherein the wavy line indicates the point of attachment to the
5-position of the imidazo[1,2-c]pyrimidine ring and R3, R3a, R4, R5, R6 and
R7 are as defined for Formula I. In one embodiment of structure C, R3 and
R3a are both hydrogen [00168]In one embodiment, X1 is N and X2 is N, such
that the residue at the 5-position of the imidazo[1,2-c]pyrimidine ring has
the structure shown as structure D: R7 x/N    D [00169]wherein the wavy
line indicates the point of attachment to the 5-position of the
imidazo[1,2-c]pyrimidine ring and R3, R4, R5, R6 and R7 are as defined for
Formula I. In one embodiment of structure D, R3 is hydrogen. [00170]In one
embodiment, R4 is H or (1-6C)alkyl, and R5 is H, (1-6C)alkyl, -CH2CN,
(3-6C)cycloalkyl (optionally substituted with one or more halogens),
hetCyce, Ara or hetArd. In one embodiment, R4 is H. In one embodiment, R4
is (1-6C)alkyl, for example (1-4C)alkyl, such as methyl or ethyl. [00171]In
one embodiment, R4 is H or (1-6C)alkyl, and R5 is H, (1-6C)alkyl, -CH2CN,
(3-6C)cycloalkyl, hetCyce, Ara or hetArd. In one embodiment, R4 is H. In
one embodiment, R4 is (1-6C)alkyl, for example (1-4C)alkyl, such as methyl
or ethyl. [00172]In one embodiment, R4 is H or (1-6C)alkyl and R5 is
hydrogen. In one embodiment, R4 is H or methyl and R5 is hydrogen.
[00173]In one embodiment, R4 is H or (1-6C)alkyl and R5 is (1-6C)alkyl. R4
is H or methyl and R5 is methyl, ethyl, propyl, butyl, tert-butyl or
2,2-dimethylpropyl. [00174]In one embodiment, R4 is H or (1-6C)alkyl and R5
is -CH2CN.  



19 [00175]In one embodiment, R4 is H or (1-6C)alkyl and R5 is
(3-6C)cycloalkyl optionally substituted with one or more halogens. In one
embodiment, R4 is H or (1-6C)alkyl and R5 is (3-6C)cycloalkyl optionally
substituted with one or more fluorines. In one embodiment, R4 is H or
methyl and R5 is cyclopropyl, 2,2-difluorocyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl. [00176]In one embodiment, R4 is H or (1-6C)alkyl
and R5 is (3-6C)cycloalkyl. In one embodiment, R4 is H or methyl and R5 is
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.  [00177] In one
embodiment, R4 is H or (1-6C)alkyl and R5 is hetCyce, where hetCyce is a
5-6-membered heterocycle having a ring N atom and substituted with a
substituent selected from C(=0)(1-6C)alkyl. Examples of hetCyce include
pyrrolidinyl and piperidinyl rings substituted with a substituent selected
from C(=0)(1-6C)alkyl. Examples of C(=0)(1- 6C)alkyl substituents include
C(=0)Me and C(=0)Et. A particular example of hetCyce is 1- acetylpip
eridin-4-yl. [00178]In one embodiment, R4 is H or (1-6C)alkyl, and R5 is
Ara, where Ara is phenyl optionally substituted with one or more
substituents independently selected from halogen, CF3, (1-6C)alkyl and
(1-6C)alkoxy. In one embodiment, R4 is H or (1-6C)alkyl, and R5 is Ara,
where Ara is phenyl optionally substituted with one or more substituents
independently selected from halogen and CF3. Examples of Ara include phenyl
optionally substituted with one or more substituted independently selected
from Cl and CF3. In one embodiment, R4 is H or methyl and R5 is Ara wherein
Ara is phenyl, 2-chlorophenyl, 3-chlorophenyl, 4- chlorophenyl or
3-(trifluoromethyl)phenyl. [00179]In one embodiment, R4 is H or
(1-6C)alkyl, and R5 is hetArd, where hetArd is a 6-membered heteroaryl
having 1-2 ring nitrogen atoms and optionally substituted with one or more
substituents independently selected from halogen, (1-6C)alkoxy, (1-6C)alkyl
and CF3. In one embodiment, R4 is H or (1-6C)alkyl, and R5 is hetArd, where
hetArd is a 6-membered heteroaryl having 1-2 ring nitrogen atoms and
optionally substituted with one or more substituents independently selected
from halogen and (1-6C)alkoxy. Examples of hetArd include pyridyl and
pyrimidyl optionally substituted with one or more substituents
independently selected from halogen and (1-6C)alkoxy, for example one or
more substituted independently selected from methoxy and bromo. In one
embodiment, R4 is H or methyl and R5 is hetArd, wherein hetArd is
pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 5-methoxypyrid-3-y1 and 5-
bromopyrid-3-yl. [00180]In one embodiment, R4 is H or (1-6C)alkyl, and R5
is H, methyl, t-butyl, 2,2- dimethylpropyl, cyanomethyl, cyclopropyl,
2,2-difluorocyclopropyl, cyclobutyl, cyclopentyl, 20
1-acetylpiperidin-4-yl, phenyl, trifluoromethylphenyl, chlorophenyl,
pyridyl, methoxypyridyl or bromopyridyl. In one embodiment, R4 is H or
methyl. In one embodiment, R4 is hydrogen. [00181]In one embodiment, R4 is
H or (1-6C)alkyl, and R5 is H, methyl, t-butyl, 2,2- dimethylpropyl,
cyanomethyl, cyclopropyl, cyclobutyl, cyclopentyl, 1-acetylpiperidin-4-yl,
phenyl, trifluoromethylphenyl, chlorophenyl, pyridyl, methoxypyridyl or
bromopyridyl. In one embodiment, R4 is H or methyl. In one embodiment, R4
is hydrogen. [00182]In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 4-6 membered azacyclic ring
optionally substituted with a substituent selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro
(1 -6C)alkyl, p entafluoro (1 -6C)alkyl, (3-4C)alkynyl, cyano(1-4C)alkyl,
benzyl,  CH2(3 -6Ccyclo alkyl),-CH2hetCycf,-C (=0)0(1-6C alkyl),-C (=0)(1
-6C alkyl),  C(=0)(CR'R")CF3, hetAre, (3-6C)cycloalkyl, a 4-6 membered
oxacyclic ring and -SO2Re. [00183]In one embodiment, R4 and R5 together
with the carbon atom to which they are attached form a 4-membered azacyclic
ring optionally substituted with a substituent selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro
(1 -6C)alkyl, pentafluoro(1-6C)alkyl, (3 -4 C)alkynyl , cyano (1 -4
C)alkyl, benzyl,  CH2(3 -6C cycloalkyl), -CH2hetCycf, -C(=0)0(1-6Calkyl),
-C (=0)(1 -6C alkyl), [00184]-C(=0)(CR'R")CF3, hetAre, (3-6C)cycloalkyl, a
4-6 membered oxacyclic ring and -SO2Rc. In one embodiment, the substituent
is coupled to the nitrogen atom of the 4- membered azacyclic ring. In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form azetidin-3-y1 which is optionally substituted with any of
said sub stituents. [00185]In one embodiment, R4 and R5 together with the
carbon atom to which they 



are attached form a 4-membered azacyclic ring optionally substituted with a
substituent selected from (1-6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro (1 -6C)alkyl,
pentafluoro(1-6C)alkyl, (3 -4 C)alkynyl, cyano (1-4 C)alkyl, -CH2(3 -6C
cycloalkyl), -CH2-hetCycf, (3-6C)cycloalkyl and -SO2Rc. In one embodiment,
the substituent is coupled to the nitrogen atom of the 4-membered azacyclic
ring. In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form azetidin-3-y1 which is optionally substituted with
any of said substituents. [00186]In one embodiment, R4 and R5 together with
the carbon atom to which they are attached form a 4-membered azacyclic ring
optionally substituted with a substituent selected from methyl, ethyl,
propyl, isopropyl, isobutyl, fluoromethyl, 3-fluoropropyl, 2-  21 fluoro
ethyl, 2 ,2- difluoro ethyl, 2,2,3 ,3 -tetrafluoropropyl, 1,3
-difluoroprop-2-yl, 2 ,2 ,2- trifluoroethyl, 3,3,3-trifluoropropyl,
2,2,3,3,3-pentafluoropropyl, prop-2-ynyl, but-2-ynyl, cyanomethyl,
2-cyanoethyl, benzyl, cyclopropylmethyl, cyclobutylmethyl,
(tetrahydro-2Hpyran-4-yl)methyl, cyclopropyl, SO2CH3, SO2CH2CH3,
SO2CH2CH2CH3, SO2CH(CH3)2, SO2CH2CH2CF3, SO2CF3, SO2CF2CF3,
S02(cyclopropyl), S02(cyclohexyl), and S02(pheny1). In one embodiment, the
substituent is coupled to the nitrogen atom of the 4- membered azacyclic
ring. In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form azetidin-3-y1 which is optionally substituted with
any of said substituents. [00187]In one embodiment, R4 and R5 together with
the carbon atom to which they are attached form a 4-membered azacyclic ring
optionally substituted with a substituent selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
tetrafluoro(1-6C)alkyl and pentafluoro(1-6C)alkyl. In one embodiment, the
substituent is coupled to the nitrogen atom of the 4-membered azacyclic
ring. In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form azetidin-3-y1 which is optionally substituted with
any of said substituents. [00188]In one embodiment, R4 and R5 together with
the carbon atom to which they are attached form a 4-membered azacyclic ring
optionally substituted with a substituent selected from methyl, ethyl,
propyl, isopropyl, isobutyl, fluoromethyl, 3-fluoropropyl, 2- fluoro ethyl,
2 ,2- difluoro ethyl, 2,2,3 ,3 -tetrafluoropropyl, 1,3 -difluoroprop-2-yl,
2 ,2 ,2- trifluoro ethyl, 3,3 ,3 -trifluoropropyl and 2,2,3,3
,3-pentafluoropropyl. [00189]In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form a 4-membered azacyclic ring
optionally substituted with a substituent selected from methyl, ethyl,
propyl, isopropyl, and isobutyl. [00190]In one embodiment, R4 and R5
together with the carbon atom to which they are attached form a 4-membered
azacyclic ring optionally substituted with a substituent selected from
fluoromethyl, 3-fluoropropyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,3,3-
tetrafluoropropyl, 1,3-difluoroprop-2-yl, 2,2,2-trifluoroethyl,
3,3,3-trifluoropropyl and 2,2,3,3,3 -pentafluoropropyl. [00191]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 4-membered azacyclic ring optionally substituted with a
substituent selected from 2,2,2-trifluoroethyl and
2,2,3,3,3-pentafluoropropyl. [00192]In one embodiment, R4 and R5 together
with the carbon atom to which they are attached form a 4-membered azacyclic
ring optionally substituted with a 4-6 membered 22 oxacyclic ring. In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 4-membered azacyclic ring optionally substituted with
oxetan-3-yl. [00193]In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 4-membered azacyclic ring optionally
substituted with a substituent selected from -C(=0)0(1-6Calkyl),
-C(=0)(1-6Calkyl) and -C(=0)(CR'R")CF3. In one embodiment, the substituent
is coupled to the nitrogen atom of the 4-membered azacyclic ring. In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form azetidin-3-y1 which is optionally substituted with any of
said substituents. [00194]In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form a 4-membered azacyclic ring
optionally substituted with a substituent
selectedfrom-C(=0)0C(CH3)3,-C(=0)CH3,C(=0)CH2CF3and 



C(=0)(cyclopropylidine)CF3. [00195]In one embodiment, R4 and R5 together
with the carbon atom to which they are attached form a 4-membered azacyclic
ring substituted with hetAre. Examples of hetAre include pyridyl and
pyrimidyl. A particular example of hetAre is pyrimidin-2-yl. In one
embodiment, the substituent is coupled to the nitrogen atom of the
4-membered azacyclic ring. In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form azetidin-3-y1 which is
optionally substituted with hetAre. [00196]In one embodiment, R4 and R5
together with the carbon atom to which they are attached form a 4-membered
azacyclic ring substituted with a pyrimidinyl ring. In one embodiment, R4
and R5 together with the carbon atom to which they are attached form
azetidin-3-y1 which is optionally substituted with a pyrimidinyl ring.
[00197]In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form a 4-membered azacyclic ring substituted with -SO2Re.
In one embodiment, the SO2Re group is coupled to the nitrogen atom of the
azacyclic ring. In one embodiment, R4 and R5 together with the carbon atom
to which they are attached form azetidin-3-y1 which is optionally
substituted with SO2Rc. In one embodiment, Re is (1-6C)alkyl,
fluoro(1-3C)alkyl, difluoro( 1-3 C)alkyl trifluoro ( 1-3 C)alkyl,
tetrafluoro ( 1-3 C)alkyl, p entafluro ( 1-3 C)alkyl, (3 - 6C)cycloalkyl
(optionally substituted with (1-6C)alkyl), or phenyl (optionally
substituted with one or more groups independently selected from (1-6C
alkyl), CF3, CF30- and halogen). In one embodiment, Re is (1-6C)alkyl,
fluoro(1-3C)alkyl, difluoro(1-3C)alkyl trifluoro(1- 3 C)alkyl, tetrafluoro
( 1-3 C)alkyl, p entafluro ( 1 -3 C)alkyl, (3 -6 C)cyclo alkyl or phenyl.
[00198]In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form a 4-membered azacyclic ring substituted with
-S02CH3, -S02CH2CH3,  WO 2011/130146PCT/US2011/031896 23 -S02CH2CH2CH3,
-S02CH(CH3)2, -S02CH2CH2CF3, -S02CF3, -S02CF2CF3, -S02- cyclopropyl,
-S02-cyclohexyl or -S02-phenyl. In one embodiment, the substituent is
coupled to the nitrogen atom of the 4-membered azacyclic ring. [00199]In
one embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 5-membered azacyclic ring optionally substituted with a
substituent selected from (1-6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro ( 1 -6 C)alkyl, p
entafluoro ( 1 -6 C)alkyl, (3 -4C)alkynyl, cyano ( 1 -4 C)alkyl, benzyl, -
CH2(3-6C cycloalkyl), -CH2hetCycf, -C(=0)0(1-6Calkyl), -C(=0)(1-6Calkyl) 5
- C(=0)(CR'R")CF3, hetAre, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring
and -SO2Re. In one embodiment, the substituent is coupled to the nitrogen
atom of the 5-membered azacyclic ring. In one embodiment, R4 and R5
together with the carbon atom to which they are attached form
pyrrolidin-3-y1 which is optionally substituted with any of said
substituents. [00200] In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 5-membered azacyclic ring optionally
substituted with a substituent selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro (
1 -6 C)alkyl, p entafluoro(1 -6 C)alkyl, (3 -4 C)alkynyl, cyano ( 1 -4
C)alkyl, -CH2(3 -6C cycloalkyl), -CH2-hetCycf, (3-6C)cycloalkyl and -SO2Rc.
In one embodiment, the substituent is coupled to the nitrogen atom of the
5-membered azacyclic ring. In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form pyrrolidin-3-y1 which is
optionally substituted with any of said substituents. [00201]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 5-membered azacyclic ring optionally substituted with a
substituent selected from methyl, ethyl, propyl, isopropyl, isobutyl,
fluoromethyl, 3-fluoropropyl, 2- fluoroethyl, 2,2-difluoroethyl,
2,2,3,3-tetrafluoropropyl, 1,3-difluoroprop-2-yl, 2,2,2- trifluoroethyl,
3,3,3-trifluoropropyl, 2,2,3,3,3-pentafluoropropyl, prop-2-ynyl,
but-2-ynyl, cyanomethyl, 2-cyanoethyl, benzyl, cyclopropylmethyl,
cyclobutylmethyl, (tetrahydro-2Hpyran-4-yl)methyl, cyclopropyl, SO2CH3,
SO2CH2CH3, SO2CH2CH2CH3, SO2CH(CH3)2, SO2CH2CH2CF3, SO2CF3, SO2CF2CF3,
S02(cyclopropyl), S02(cyclohexyl), and S02(pheny1). In one embodiment, the
substituent is coupled to the nitrogen atom of the 5- membered azacyclic
ring. In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form pyrrolidin-3-y1 which is optionally substituted with
any of said substituents.  24 [00202]In one embodiment, R4 and R5 together
with the carbon atom to which they are attached form a 5-membered azacyclic
ring optionally substituted with a substituent selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
tetrafluoro(1-6C)alkyl and pentafluoro(1-6C)alkyl. In one embodiment, the
substituent is coupled to the nitrogen atom of the 5-membered azacyclic
ring. In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form pyrrolidin-3-y1 which is optionally substituted with
any of said substituents. [00203]In one embodiment, R4 and R5 together with
the carbon atom to which they are attached form a 5-membered azacyclic ring
optionally substituted with a substituent selected from methyl, ethyl,
propyl, isopropyl, isobutyl, fluoromethyl, 3-fluoropropyl, 2- fluoro ethyl,
2 ,2- difluoro ethyl, 2,2,3 ,3 -tetrafluoropropyl, 1,3 -difluoroprop-2-yl,
2 ,2 ,2- trifluoro ethyl, 3,3 ,3 -trifluoropropyl and 2,2,3,3
,3-pentafluoropropyl. 



[00204]In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form a 5-membered azacyclic ring optionally substituted
with a substituent selected from methyl, ethyl, propyl, isopropyl, and
isobutyl. [00205]In one embodiment, R4 and R5 together with the carbon atom
to which they are attached form a 5-membered azacyclic ring optionally
substituted with a substituent selected from fluoromethyl, 3-fluoropropyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,3,3- tetrafluoropropyl,
1,3-difluoroprop-2-yl, 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl and
2,2,3,3,3 -pentafluoropropyl. [00206]In one embodiment, R4 and R5 together
with the carbon atom to which they are attached form a 5-membered azacyclic
ring optionally substituted with a substituent selected from
2,2,2-trifluoroethyl and 2,2,3,3,3-pentafluoropropyl. [00207]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 5-membered azacyclic ring optionally substituted with a 4-6
membered oxacyclic ring. In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form a 5-membered azacyclic ring
optionally substituted with oxetan-3-yl. [00208]In one embodiment, R4 and
R5 together with the carbon atom to which they are attached form a
5-membered azacyclic ring optionally substituted with a substituent
selected from -C(=0)0(1-6Calkyl), -C(=0)(1-6Calkyl) and -C(=0)(CR'R")CF3.
In one embodiment, the substituent is coupled to the nitrogen atom of the
5-membered azacyclic ring. In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form azetidin-3-y1 which is
optionally substituted with any of said substituents. In one  25
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 5- membered azacyclic ring optionally substituted with
-C(=0)CH3. [00209]In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 5-membered azacyclic ring optionally
substituted with a substituent selected from -C(=0)0C(CH3)3, -C(=0)CH3,
C(=0)CH2CF3 and C(=0)(cyclopropylidine) CF3. [00210]In one embodiment, R4
and R5 together with the carbon atom to which they are attached form a
5-membered azacyclic ring substituted with hetAre. Examples of hetAre
include pyridyl and pyrimidyl. A particular example of hetAre is
pyrimidin-2-yl. In one embodiment, the substituent is coupled to the
nitrogen atom of the 5-membered azacyclic ring. In one embodiment, R4 and
R5 together with the carbon atom to which they are attached form
pyrrolidin-3-y1 which is optionally substituted with hetAre. [00211]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 5-membered azacyclic ring substituted with a pyrimidinyl
ring. In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form pyrrolidin-3-y1 which is optionally substituted with
a pyrimidinyl ring. [00212]In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form a 5-membered azacyclic ring
substituted with -SO2Re. In one embodiment, the SO2Re group is coupled to
the nitrogen atom of the azacyclic ring. In one embodiment, R4 and R5
together with the carbon atom to which they are attached form
pyrrolidin-3-y1 which is optionally substituted with SO2Re. In one
embodiment, Re is (1-6C)alkyl, fluoro(1- 3 C)alkyl, difluoro ( 1-3 C)alkyl
trifluoro ( 1-3 C)alkyl, tetrafluoro ( 1-3 C)alkyl, p entafluro (1 -
3C)alkyl, (3-6C)cycloalkyl (optionally substituted with (1-6C)alkyl), or
phenyl (optionally substituted with one or more groups independently
selected from (1-6C alkyl), CF3, CF30- and halogen). In one embodiment, Re
is (1-6C)alkyl, fluoro(1-3C)alkyl, difluoro(1-3C)alkyl trifluoro ( 1 -3C
)alkyl, tetrafluoro(1-3C)alkyl, pentafluro(1-3C)alkyl, (3-6C)cycloalkyl or
phenyl. [00213]In one embodiment, R4 and R5 together with the carbon atom
to which they are attached form a 5-membered azacyclic ring substituted
with -S02CH3, -S02CH2CF13, -S02CH2CH2CH3, -S02CH(CH3)2, -S02CH2CH2CF3,
-S02CF3, -S02CF2CF3, -SO2- cyclopropyl, -S02-cyclohexyl or -S02-phenyl. In
one embodiment, the substituent is coupled to the nitrogen atom of the
5-membered azacyclic ring. [00214]In one embodiment, R4 and R5 together
with the carbon atom to which they are attached form a 6-membered azacyclic
ring optionally substituted with a substituent  



26 selected from (1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl,
trifluoro(1-6C)alkyl, tetrafluoro (1 -6C)alkyl, p entafluoro (1 -6C)alkyl,
(3 -4C)alkynyl, cyano (1 -4 C)alkyl, benzyl, - CH2(3 -6C cycloalkyl),
-CH2hetCycf, -C(=0)0 (1 -6C alkyl), -C (=0)(1 -6C alkyl), -
C(=0)(CR'R")CF3, hetAre, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring
and -SO2Re. In one embodiment, the substituent is coupled to the nitrogen
atom of the 6-membered azacyclic ring. In one embodiment, R4 and R5
together with the carbon atom to which they are attached form
piperidin-4-y1 which is optionally substituted with any of said
substituents.  [00215] In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form a 6-membered azacyclic ring
optionally substituted with a substituent selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro
(1 -6C)alkyl, pentafluoro(1-6C)alkyl, (3 -4 C)alkynyl, cyano (1-4 C)alkyl,
-CH2(3 -6C cyclo alkyl), -CH2-hetCycf, (3-6C)cycloalkyl and -SO2Re. In one
embodiment, the substituent is coupled to the nitrogen atom of the
6-membered azacyclic ring. In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form piperidin-4-y1 which is
optionally substituted with any of said substituents. [00216]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 6-membered azacyclic ring optionally substituted with a
substituent selected from methyl, ethyl, propyl, isopropyl, isobutyl,
fluoromethyl, 3-fluoropropyl, 2- fluoro ethyl, 2,2- difluoro ethyl, 2,2,3
,3-tetrafluoropropyl, 1,3 - difluoroprop-2-yl, 2,2,2- trifluoroethyl,
3,3,3-trifluoropropyl, 2,2,3,3,3-pentafluoropropyl, prop-2-ynyl,
but-2-ynyl, cyanomethyl, 2-cyanoethyl, benzyl, cyclopropylmethyl,
cyclobutylmethyl, (tetrahydro-2Hpyran-4-yl)methyl, cyclopropyl, SO2CH3,
SO2CH2CH35 SO 2 CH2 C H2CH3 , S 02 CH(CH3 )2 , S 02CH2 CH2 CF3 , SO2 CF3 ,
SO 2 CF2 CF3 , S02(cyclopropyl), S02(cyclohexyl), and S02(pheny1). In one
embodiment, the substituent is coupled to the nitrogen atom of the 6-
membered azacyclic ring. In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form piperidin-4-y1 which is
optionally substituted with any of said sub stituents. [00217]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 6-membered azacyclic ring optionally substituted with a
substituent selected from (1-6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro(1-6C)alkyl and
pentafluoro(1-6C)alkyl. In one embodiment, the substituent is coupled to
the nitrogen atom of the 6-membered azacyclic ring. In one embodiment, R4
and  27 R5 together with the carbon atom to which they are attached form
piperidin-4-y1 which is optionally substituted with any of said
substituents. [00218]In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 6-membered azacyclic ring optionally
substituted with a substituent selected from methyl, ethyl, propyl,
isopropyl, isobutyl, fluoromethyl, 3-fluoropropyl, 2- fluoro ethyl, 2 ,2-
difluoro ethyl, 2,2,3 ,3 -tetrafluoropropyl, 1,3 -difluoroprop-2-yl, 2 ,2
,2- trifluoro ethyl, 3,3 ,3 -trifluoropropyl and 2,2,3,3
,3-pentafluoropropyl. [00219]In one embodiment, R4 and R5 together with the
carbon atom to which they are attached form a 6-membered azacyclic ring
optionally substituted with a substituent selected from methyl, ethyl,
propyl, isopropyl, and isobutyl. [00220]In one embodiment, R4 and R5
together with the carbon atom to which they are attached form a 6-membered
azacyclic ring optionally substituted with a substituent selected from
fluoromethyl, 3-fluoropropyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,3,3-
tetrafluoropropyl, 1,3-difluoroprop-2-yl, 2,2,2-trifluoroethyl,
3,3,3-trifluoropropyl and 2,2,3,3,3 -pentafluoropropyl. [00221]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 6-membered azacyclic ring optionally substituted with a
substituent selected from 2,2,2-trifluoroethyl and
2,2,3,3,3-pentafluoropropyl. [00222]In one embodiment, R4 and R5 together
with the carbon atom to which they are attached form a 6-membered azacyclic
ring optionally substituted with a 4-6 membered oxacyclic ring. In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 6-membered azacyclic ring optionally substituted with
oxetan-3-yl. [00223]In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 6-membered azacyclic ring optionally
substituted with a substituent selected from -C(=0)0(1-6Calkyl),
-C(=0)(1-6Calkyl) and -C(=0)(CR'R")CF3. In one embodiment, the substituent
is coupled to the nitrogen atom of the 6-membered azacyclic ring. In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form azetidin-3-y1 which is optionally substituted with any of
said substituents. In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 6- membered azacyclic ring
optionally substituted with -C(=0)CH3. [00224]In one embodiment, R4 and R5
together with the carbon atom to which they are attached form a 6-membered
azacyclic ring optionally substituted with a substituent selected from
-C(=0)0C(CH3)3, -C(=0)CH3, C(=0)CH2CF3 and C(=0)(cyclopropylidine) CF3.  



28 [00225]In one embodiment, R4 and R5 together with the carbon atom to
which they are attached form a 6-membered azacyclic ring substituted with
hetAre. Examples of hetAre include pyridyl and pyrimidyl. A particular
example of hetAre is pyrimidin-2-yl. In one embodiment, the substituent is
coupled to the nitrogen atom of the 6-membered azacyclic ring. In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form piperidin-4-y1 which is optionally substituted with hetAre.
[00226]In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form a 6-membered azacyclic ring substituted with a
pyrimidinyl ring. In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form piperidin-4-y1 which is optionally
substituted with a pyrimidinyl ring. [00227]In one embodiment, R4 and R5
together with the carbon atom to which they are attached form a 6-membered
azacyclic ring substituted with -SO2Re. In one embodiment, the SO2Re group
is coupled to the nitrogen atom of the azacyclic ring. In one embodiment,
R4 and R5 together with the carbon atom to which they are attached form
piperidin-4-y1 which is optionally substituted with SO2Re. In one
embodiment, Re is (1-6C)alkyl, fluoro(1-3C)alkyl, difluoro( 1-3 C)alkyl
trifluoro ( 1-3 C)alkyl, tetrafluoro ( 1-3 C)alkyl, p entafluro ( 1-3
C)alkyl, (3 - 6C)cycloalkyl (optionally substituted with (1-6C)alkyl), or
phenyl (optionally substituted with one or more groups independently
selected from (1-6C alkyl), CF3, CF30- and halogen). In one embodiment, Re
is (1-6C)alkyl, fluoro(1-3C)alkyl, difluoro(1-3C)alkyl trifluoro(1- 3
C)alkyl, tetrafluoro ( 1-3 C)alkyl, p entafluro ( 1 -3 C)alkyl, (3 -6
C)cyclo alkyl or phenyl. [00228]In one embodiment, R4 and R5 together with
the carbon atom to which they are attached form a 6-membered azacyclic ring
substituted with -S02CH3, -S02CH2CH3, -S02CH2CH2CH3, -S02CH(CH3)2,
-S02CH2CH2CF3, -S02CF3, -S02CF2CF3, -SO2- cyclopropyl, -S02-cyclohexyl or
-S02-phenyl. In one embodiment, the substituent is coupled to the nitrogen
atom of the 6-membered azacyclic ring. [00229]In one embodiment, R4 and R5
together with the carbon atom to which they are attached form a 4-membered
oxacyclic ring. In one embodiment, R4 and R5 together with the carbon atom
to which they are attached form oxetan-3-yl. [00230]In one embodiment, R4
and R5 together with the carbon atom to which they are attached form a 3-6
membered carbocyclic ring optionally substituted with optionally
substituted with (1-6C)alkyl. In one embodiment, R4 and R5 together with
the carbon atom to which they are attached form a 3-6 membered carbocyclic
ring substituted with methyl, ethyl, or propyl. In one embodiment, R4 and
R5 together with the carbon atom to which they are attached form a 3-6
membered carbocyclic ring which is unsubstituted. In one embodiment,  29 R4
and R5 together with the carbon atom to which they are attached form a 5-6
membered carbocyclic ring which is unsubstituted. [00231]In one embodiment,
R4 and R5 together with the carbon atom to which they are attached form a
7-9 membered bicyclic Spiro carbocycle. The term "bicyclic Spiro
carbocycle" as used herein refers to a carbocyclic ring system bonded to
another carbocyclic ring system at the same atom. In one embodiment, the
heterocyclic ring system is bonded to a carbocyclic ring system at the same
atom. Examples of bicyclic Spiro carbocycles include the structures:
[00232]In one embodiment, R4 and R5 together with the carbon atom to which
they are attached form a 4,4-bicyclic spiro carbocycle. In one embodiment,
R4 and R5 together with the carbon atom to which they are attached form a
4,5-bicyclic spiro carbocycle. In one embodiment, R4 and R5 together with
the carbon atom to which they are attached form a 4,6- bicyclic spiro
carbocycle. [00233]In one embodiment, R4 and R5 together with the carbon
atom to which they are attached form a 7-9 membered bicyclic Spiro
heterocycle having a ring heteroatom selected from 0 and N, wherein said
ring nitrogen atom when present is optionally substituted with a
substituent selected from (1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-
6C)alkyl, trifluoro(1-6C)alkyl, tetrafluoro(1-6C)alkyl,
pentafluoro(1-6C)alkyl and -SO2Re. The term "bicyclic spiro heterocycle" as
used herein refers to at least one heterocyclic ring system bonded to
another ring system at the same atom. In one embodiment, the heterocyclic
ring system is bonded to a carbocyclic ring system at the same atom.
Examples of bicyclic spiro heterocycles include oxa- and azabicyclic spiro
heterocycles the structures such as:   



[00234]where the nitrogen atom of the azabicyclic spiro heterocycle is
optionally substituted with a substituent selected from (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1- 6C)alkyl, trifluoro(1-6C)alkyl,
tetrafluoro(1-6C)alkyl, pentafluoro(1-6C)alkyl and -SO2Rc. [00235]In one
embodiment, R4 and R5 together with the carbon atom to which they are
attached form a 4,4-bicyclic spiro heterocycle having a ring oxygen atom.
In one embodiment, R4 and R5 together with the carbon atom to which they
are attached form a 4,6- bicyclic Spiro heterocycle having a ring oxygen
atom. In one embodiment, the bicyclic Spiro heterocycle is unsubstituted.
30 [00236]In one embodiment, R6 is hydrogen. [00237]In one embodiment, R6
is methyl. [00238]In one embodiment, R7 is hydrogen. [00239]In one
embodiment, R7 is (1-6C)alkyl. A particular example is methyl. [00240]In
one embodiment, R3 is hydrogen. [00241]In one embodiment, R3 is
(1-6C)alkyl. A particular example is methyl. [00242]In one embodiment, R3
is CF3. [00243]In one embodiment, R3 is F. [00244]In one embodiment, R3 is
Cl. [00245]In one embodiment, R3 is CN. [00246]In one embodiment, R3 is
(3-6C)cycloalkyl. In one embodiment, R3 is cyclopropyl. [00247]In one
embodiment, R3 is H or methyl. [00248]In one embodiment, R3 is selected
from hydrogen, (1-6C)alkyl, CF3, F, and Cl. In one embodiment, R3 is
selected from hydrogen, methyl, F and Cl. [00249]In one embodiment, R3a is
hydrogen. [00250]In one embodiment, R3a is (1-6C)alkyl. A particular
example is methyl. [00251]In one embodiment, R3a is CF3. 



[00252]In one embodiment, R3a is F. [00253]In one embodiment, R3a is Cl.
[00254]In one embodiment, R3a is CN. [00255]In one embodiment, R3a. is
(3-6C)cycloalkyl. In one embodiment, R3a is cyclopropyl. [00256]In one
embodiment, R3b is hydrogen. [00257]In one embodiment, R3b is (1-6C)alkyl.
A particular example is methyl. [00258]In one embodiment, R3b is CF3.
[00259]In one embodiment, R3b is F. [00260]In one embodiment, R3b is Cl.
[00261]In one embodiment, R3b is CN. [00262]In one embodiment, R3b is
(3-6C)cycloalkyl. In one embodiment, R3b is cyclopropyl. [00263]In one
embodiment, R3a and R3b are independently selected from H, (1-6C alkyl),
CF3, F, and Cl. In one embodiment, R3a and R3b are independently selected
from H, F,  31 Cl, CF3 and methyl. In one embodiment, R3a and R3b are
independently selected from H and (1-6C alkyl). In one embodiment, R3a and
R3b are independently selected from H and methyl.  [00264] Particular
examples of the residue at the 5-position of the imidazo[1,2- c]pyrimidine
ring when represented by the structure A  N // R7 R6R5 N-N R4 R3R3b A
[00265]include the structures: 



WO 2011/130146PCT/US2011/031896 34 [00267]Particular examples of the
residue at the 5-position of the imidazo[1,2- c]pyrimidine ring when
represented by the structure B , N 1/ R5 R4 R3b B [00268]include the
structures:    [00269]including enantiomers thereof. [00270]Particular
examples of the residue at the 5-position of the imidazo[1,2- c]pyrimidine
ring when represented by the structure C  C [00271]include the structures: 



[00272]including enantiomers thereof. [00273]In one embodiment, R2 is
halogen. In one embodiment, R2 is F, Cl or Br. In one embodiment, R2 is F
or Cl. In one embodiment, R2 is F. In one embodiment, R2 is Cl.  35
[00274]In one embodiment of Formula I, R2 is (1-4C)alkyl. In one
embodiment, R2 is methyl, ethyl, propyl, isopropyl, butyl, isobutyl or
tert-butyl. In one embodiment of Formula I, R2 is (1-3C)alkyl. In one
embodiment, R2 is methyl. [00275]In one embodiment of Formula I, R2 is CF3.
[00276]In one embodiment of Formula I, R2 is H, F, Cl, Br, methyl or CN.
[00277]In one embodiment of Formula I, R2 is H, F, Cl or CN. [00278]In one
embodiment of Formula I, R2 is hydrogen, Cl or CN. [00279]In one embodiment
of Formula I, R2 is H. [00280]In one embodiment of Formula I, R2 is CN.
[00281]In one embodiment of Formula I, R2 is (3-4C)cycloalkyl. In one
embodiment of Formula I, R2 is cyclopropyl. [00282]In one embodiment of
Formula I, R2 is azetidinyl. In one embodiment of Formula I, R2 is
azetidin-3-yl. [00283]In one embodiment of Formula I, R2 is oxetanyl. In
one embodiment of Formula I, R2 is oxetan-3-yl. [00284]In one embodiment of
Formula I, R2 is selected from hydrogen, halogen, (1- 4C)alkyl, CF3 and CN.
In one embodiment of Formula I, R2 is selected from hydrogen, F, Cl,
methyl, CF3 and CN. [00285]In one embodiment, Formula I does not include
the following compounds: 3- 



cyclopropy1-3 -(4-(7-(3 -methyl-1 ,2,4-oxadiazol-5-y0imidazo [1
,2-clpyrimidin-5 -y1)- 1Hpyrazol- 1 -yl)propanenitrile; 3 -cyc lopropy1-3
-(4-(7-(5 -methyl- 1H-1 ,2,4-triazol-3 -yl)imidazo [ 1 ,2-c]pyrimidin-5
-y1)- 1H-pyrazol- 1 -yl)propanenitrile; 3 -cyclopropy1-3 -(44745 -methyl-1
,3 , 4-oxadiazol-2-y0imidazo [ 1 ,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1
-yl)prop anenitrile ; and 5-(i -(2- cyano- 1 -cyclopropylethyl)- 1
H-pyrazol-4-y1)-N-isopropylimidazo [ 1 ,2-c]pyrimidine-7- carboxamide.
[00286]In one embodiment of Formula I, Rl is selected from hetAri, hetAr2,
hetAr3, Ari and Ar2; R2 is H; R3 is H; R4 is H; R5 is H, (1-6C)alkyl,
-CH2CN, (3-6C)cycloalkyl (optionally substituted with one or more
halogens), hetCyce, Ara or hetArd; R6 is H; and R7 is H. [00287]In one
embodiment of Formula I, Rl is selected from hetAri, hetAr2, hetAr3, Arl
and Ar2; R2 is H; R3 is H; R4 is H; R5 is H, methyl, t-butyl,
2,2-dimethylpropyl, cyanomethyl, cyclopropyl, 2,2-difluorocyclopropyl,
cyclobutyl, cyclopentyl, 1- acetylpiperidin-4-yl, phenyl,
trifluoromethylphenyl, chlorophenyl, pyridyl, methoxypyridyl or
bromopyridyl; R6 is H; and R7 is H.  36 [00288]In one embodiment of Formula
I, Xl is N or CR3a; X2 is N or CR3b; R3a and R3b are H; RI is selected from
hetAri, hetAr2, hetAr3, Ari and Ar2; R2 is H; R3 is H; R4 is H; R5 is H,
(1-6C)alkyl, -CH2CN, (3-6C)cycloalkyl, hetCyce, Ara or hetArd; R6 is H; and
R7 is H. In one embodiment, X1 is N and X2 is CH. [00289]In one embodiment
of Formula I, Xl is N or CR3a; X2 is N or CR3b; R3a and R3b are H; Rl is
selected from hetAri and hetAr2, R2 is H; R3 is H; R4 is H; R5 is H, (1-
6C)alkyl, -CH2CN, (3-6C)cycloalkyl, hetCyce, Ara or hetArd; R6 is H; and R7
is H. In one embodiment, X1 is N and X2 is CH. [00290]In one embodiment of
Formula I, Xl is N or CR3a; X2 is N or CR3b; R3a and R3b are H; le is
hetAri; R2 is H; R3 is H; R4 is H; R5 is H, (1-6C)alkyl, -CH2CN, (3-
6C)cycloalkyl, hetCyce, Ara or hetArd; R6 is H; and R7 is H; wherein
hetCyce, Ara or hetArd are as defined for Formula I. In one embodiment, Xl
is N and X2 is CH. [00291]In one embodiment of Formula I, Xl is N or CR3a;
X2 is N or CR3b; R3a and R3b are H; Rl is pyrazol-4-yl, thiazol-5-yl,
imidazol-1-y1 or 1,3,4-thiadiazol-2-y1 optionally substituted with one or
more substituents independently selected from methyl, ethyl, isopropyl,
isobutyl, 2,2,2-trifluoroethyl, (2-isopropoxy)ethyl,
trimethylsilylethoxymethyl, cyclobutyl, oxetanyl, 4-tetrahydro-2H-pyranyl,
(4-methylpiperazinyl)ethyl and pyrid-3- ylmethyl; R2 is H; R3 is H; R4 is
H; R5 is (3-6C)cycloalkyl; R6 is H; and R7 is H. In one embodiment, Xl is N
and X2 is CH. [00292]In one embodiment of Formula I, Xl is N or CR3a; X2 is
N or CR3b; R3a and R3b are H; le is hetAri; R2 is H; R3 is H; R4 and R5
together with the carbon atom to which they are attached form a 4-membered
azacyclic ring optionally substituted with a substituent selected from
(1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
tetrafluoro ( 1 -6 C)alkyl, p entafluoro(1 -6 C)alkyl, (3 -4 C)alkynyl,
cyano ( 1 -4 C)alkyl, -CH2(3 -6C cycloalkyl), -CH2-hetCycf,
(3-6C)cycloalkyl and -SO2Re; R6 is H; and R7 is H. In one embodiment, X1 is
N and X2 is CH. [00293]In one embodiment of Formula I, Xl is N or CR3a; X2
is N or CR3b; R3a and R3b are H; Rl is pyrazol-4-yl, thiazol-5-yl,
imidazol-1-y1 or 1,3,4-thiadiazol-2-y1 optionally substituted with one or
more substituents independently selected from methyl, ethyl, isopropyl,
isobutyl, 2,2,2-trifluoroethyl, (2-isopropoxy)ethyl,
trimethylsilylethoxymethyl, cyclobutyl, oxetanyl, 4-tetrahydro-2H-pyranyl,
(4-methylpiperazinyl)ethyl and pyrid-3- ylmethyl; R2 is H; R3 is H; R4 and
R5 together with the carbon atom to which they are attached form a
4-membered azacyclic ring optionally substituted with a substituent
selected from methyl, ethyl, propyl, isopropyl, isobutyl, fluoromethyl,
3-fluoropropyl, 2-fluoroethyl,  R3b are H; Rl is pyrazol-4-yl,
thiazol-5-yl, imidazol-1-y1 or 1,3,4-thiadiazol-2-y1 optionally substituted
with one or more substituents independently selected from methyl, ethyl,
isopropyl, isobutyl, 2,2,2-trifluoroethyl, (2-isopropoxy)ethyl,
trimethylsilylethoxymethyl, cyclobutyl, oxetanyl, 4-tetrahydro-2H-pyranyl,
(4-methylpiperazinyl)ethyl and pyrid-3- ylmethyl; R2 is H; R3 is H; form a
4-membered azacyclic ring substituted with -S02CH3, - SO2CH2CH3,
-S02CH2CH2CH3, -S02CH(CH3)2, -S02CH2CH2CF3, -S02CF3, -S02CF2CF3,-
S02-cyclopropyl, -S02-cyclohexyl or -S02-phenyl; R6 is H; and R7 is H. In
one embodiment, Xl is N and X2 is CH. [00295]It will be appreciated that
certain compounds according to the invention may contain one or more
centers of asymmetry and may therefore be prepared and isolated as a
mixture of isomers such as a racemic or diastereomeric mixture, or in an
enantiomerically or diastereomerically pure form. It is intended that all
stereoisomeric forms of the compounds of the invention, including but not
limited to, diastereomers, enantiomers and atropisomers, as well as
mixtures thereof such as racemic mixtures, form part of the present
invention.  [00296] In the structures shown herein, where the
stereochemistry of any particular chiral atom is not specified, then all
stereoisomers are contemplated and included as the compounds of the
invention. Where stereochemistry is specified by a solid wedge or dashed
line representing a particular configuration, then that stereoisomer is so
specified and defined.  [00297] The term "(1-6C)alkyl" as used herein
refers to saturated linear or branched-chain monovalent hydrocarbon
radicals of one to six carbon atoms. Examples include, but are not limited
to, methyl, ethyl, 1-propyl, isopropyl, 1-butyl, isobutyl, sec-butyl,
tert-butyl, 2-methyl-2-propyl, pentyl, and hexyl. 



[00298]The terms "(1-4C)alkoxy" and "(1-6C)alkoxy", as used herein refer to
saturated linear or branched-chain monovalent alkoxy radicals of one to
four carbon atoms or one to six carbon atoms, respectively, wherein the
radical is on the oxygen atom. Examples include methoxy, ethoxy, propoxy,
isopropoxy, and butoxy. [00299]The term "fluoro(1-6C)alkyl" as use herein
refers to saturated linear or branched-chain monovalent radicals of one to
six carbon atoms, wherein one of the hydrogen atoms is replaced by
fluorine. Examples include fluoromethyl, 3-fluoropropyl and 2- fluoroethyl.
38 [00300]The term "difluoro(1-6C)alkyl" as use herein refers to saturated
linear or branched-chain monovalent radicals of one to six carbon atoms,
wherein two of the hydrogen atoms are replaced by fluorine. Examples
include difluoromethyl, 2,2-difluoroethyl, and 1,3- difluoroprop-2-yl,
[00301]The term "trifluoro(1-6C)alkyl" and "trifluoro(1-3C)alkyl" as use
herein refers to saturated linear or branched-chain monovalent radicals of
one to six carbon atoms and one to three carbon atoms, respectively,
wherein three of the hydrogen atoms are replaced by fluorine. Examples
include trifluoromethyl, 2,2,2-trifluoroethyl, and 3,3,3-trifluoropropyl.
[00302]The term "tetrafluoro(1-6C)alkyl" as used herein refers to saturated
linear or branched-chain monovalent radicals of one to six carbon atoms,
wherein four of the hydrogen atoms are replaced by fluorine. An example is
1,1,2,2-tetrafluoropropane. [00303]The term "pentafluoro(1-6C)alkyl" as
used herein refers to saturated linear or branched-chain monovalent
radicals of one to six carbon atoms, wherein five of the hydrogen atoms are
replaced by fluorine. An example is 2,2,3,3,3-pentafluoropropyl. [00304]The
term "(1-4C alkoxy)(1-6C)alkyl" as used herein refers to saturated linear
or branched-chain monovalent radicals of one to six carbon atoms, wherein
one of the hydrogen atoms is replaced by a (1-4C alkoxy) group as defined
herein. Examples include methoxymethyl (CH3OCH2-) and methoxyethyl
(CH3OCH2CH2-). [00305]The term "trimethylsily1(1-4C alkoxy)(1-6C)alkyl" as
used herein refers to saturated linear or branched-chain monovalent
radicals of one to six carbon atoms, wherein one of the hydrogen atoms is
replaced by a trimethylsily1(1-4C alkoxy) group. An example includes
trimethylsilylethoxymethyl (Me3SiCH2CH2OCH2-). [00306]The term
"trimethylsily1(1-4C alkoxy)" as used herein refers to saturated linear or
branched-chain monovalent alkoxy radicals of one to four carbon atoms in
which the radical is on the oxygen atom, wherein one of the hydrogen atoms
is replaced by a trimethylsilyl group. [00307]The term "(1-4C
alkylsulfonyl)(1-6C alkyl)" as used herein refers to saturated linear or
branched-chain monovalent radicals of one to six carbon atoms, wherein one
of the hydrogen atoms is replaced by a (1-4C alkyl)sulfonyl group, that is,
a (1-4C)S02- group. [00308]The term "halogen" includes fluoro, chloro,
bromo and iodo. [00309]In instances where the term "heterocycle" is used,
the term is intended to refer to a saturated or partially unsaturated
heterocyclic ring. In one embodiment, the term "heterocycle" as used herein
refers to a saturated heterocyclic ring. 



39 [00310]It will also be appreciated that certain compounds of Formula I
may be used as intermediates for the preparation of further compounds of
Formula I. [00311]The compounds of Formula I include salts thereof. In
certain embodiments, the salts are pharmaceutically acceptable salts. In
addition, the compounds of Formula I include other salts of such compounds
which are not necessarily pharmaceutically acceptable salts, and which may
be useful as intermediates for preparing and/or purifying compounds of
Formula I and/or for separating enantiomers of compounds of Formula I.
Examples of particular salts include hydrochloride salts and
trifluoroacetate salts. [00312]The term "pharmaceutically acceptable"
indicates that the substance or composition is compatible chemically and/or
toxicologically, with the other ingredients comprising a formulation,
and/or the mammal being treated therewith. [00313]It will further be
appreciated that the compounds of Formula I and their salts may be isolated
in the form of solvates, and accordingly that any such solvate is included
within the scope of the present invention. [00314]Compounds of the
invention may also contain unnatural proportions of atomic isotopes at one
or more of the atoms that constitute such compounds. That is, an atom, in
particular when mentioned in relation to a compound according to Formula I,
comprises all isotopes and isotopic mixtures of that atom, either naturally
occurring or synthetically produced, either with natural abundance or in an
isotopically enriched form. For example, when hydrogen is mentioned, it is
understood to refer to 1H, 2H, 3H or mixtures thereof; when carbon is
mentioned, it is understood to refer to nc, 12C, '4C or mixtures thereof;
when --, nitrogen is mentioned, it is understood to refer to 13N, 14N 15N
or mixtures thereof; when oxygen is mentioned, it is understood to refer to
140, 150, 160, 170, 180 or mixtures thereof; and when fluoro is mentioned,
it is understood to refer to 18F, 19F or mixtures thereof. The compounds
according to the invention therefore also comprise compounds with one or
more isotopes of one or more atom, and mixtures thereof, including
radioactive compounds, wherein one or more non-radioactive atoms has been
replaced by one of its radioactive enriched isotopes. Radiolabeled
compounds are useful as therapeutics, research reagents, e.g., assay
reagents, and diagnostic agents, e.g., in vivo imaging agents. All isotopic
variations of the compounds of the present invention, whether radioactive
or not, are intended to be encompassed within the scope of the present
invention. [00315]The present invention further provides a process for the
preparation of a compound of Formula I or a salt thereof as defined herein
which comprises:  40 [00316](a) coupling a corresponding compound having
the formula II or a protected derivative thereof L1 NN N -R 1 II
[00317]where Ll is a leaving atom and Rl and R2 are as defined for Formula
I, with a 



corresponding compound having the formula III:  r B N WO OR III
[00318]where R3, R4, R5, R6, R7, Xl and X2 are as defined for Formula I and
Rx and RY are H or (1-6C)alkyl, or Itx and RY together with the atoms to
which they are connected form a 5-6 membered ring optionally substituted
with 1-4 substituents selected from (1-3C alkyl), wherein said coupling
takes place in the presence of a palladium catalyst and base and optionally
in the presence of a ligand; or [00319](b) for compounds of Formula I
wherein R2 is hydrogen, cyclizing a corresponding compound having the
formula IV or a protected derivative thereof
IV [00320]where R', R3, R4, R5, R6, R7, X' and X2 are as defined for
Formula I (with the exception that RI is not C(=0)NRaRb), with
2-chloroacetaldehyde in the presence of a base;  41 [00321](c) for a
compound of Formula I wherein Rl is hetAri, hetAr2, hetAr3, Ari or Ar2, and
R2 is hydrogen, coupling a corresponding compound having the formula V or a
protected derivative thereof  V [00322]where R2 is hydrogen, R3, R4, R5,
R6, R7, Xl and X2 are as defined for Formula I and L2 is a leaving atom,
with a compound having the formula VIA or VIB ,ORx R1-13' OR YR1-Sn(alky1)3
VIAVIB [00323]wherein Rl is as defined for Formula I, and Rx and RY are H
or (1-6C)alkyl, or 



Rx and RY together with the atoms to which they are connected form a 5-6
membered ring optionally substituted with 1-4 substituents selected from
(1-3C alkyl), wherein said coupling takes place in the presence of a
palladium catalyst and base and optionally in the presence of a ligand; or
[00324](d) for compounds of Formula I wherein R2 is hydrogen, R4 is H or
(1- 6C)alkyl, and R5 is H, (1-6C)alkyl, -CH2CN, (3-6C)cycloalkyl, hetCyce,
Ara or hetArd, coupling a corresponding compound having the formula VII
Xi-NH VII [00325]where R2 is hydrogen, and Rl, R3, XI and X2 are as defined
for Formula I, with a corresponding acrylonitrile reagent having the
formula  42    [00326]where R7 is as defined for Formula I, R4 is H or
(1-6C)alkyl and R5 is H, (1- 6C)alkyl, -CH2CN, (3-6C)cycloalkyl, hetCyca,
Ara or hetArd, in the presence of a base; or [00327](e) for a compound of
Formula I wherein R2 is hydrogen, and R4 and R5 form a 4-membered oxacyclic
ring, a 5-6 membered carbocyclic ring, or an unsubstituted 4 membered
azacyclic ring, coupling a corresponding compound having the formula VII
VII [00328]where R2 is hydrogen, and 12d, R3, XI and X2 are as defined for
Formula I, with a compound having the formula VIII-a, VIII-b, or VIII-c
respectively    [00329]in the presence of a base; or [00330](f) for a
compound of Formula I wherein Rd and R5 form a 4 or 6 membered 



azacyclic ring substituted with (1-6C)alkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro ( 1 -6 C)alkyl, tetrafluoro(1 -6 C)alkyl, p
entafluoro ( 1 -6 C)alkyl, (3 -4 C)alkynyl, cyano (1 - 4C)alkyl, benzyl,
-CH2(3-6C cycloalkyl) or -CH2hetCycf, coupling a corresponding compound
having the formula IX  43 N.-----R1       IX [00331]wherein m and n are
each 1, or m and n are each 2, and Rl, R2, R3, R6, R7, xl and X2 are as
defined for Formula I, with a corresponding compound having the formula
L3-R', where L3 is a leaving group or atom and R16 is (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro( 1 -6 C)alkyl, trifluoro ( 1 -6 C)alkyl,
tetrafluoro(1 -6 C)alkyl, p entafluoro ( 1 -6 C)alkyl, (3 - 4C)alkynyl,
cyano(1-4C)alkyl, benzyl, -CH2(3-6C cycloalkyl) or -CH2hetCycf, in the
presence of a base; or [00332](g) for a compound of Formula I wherein R4
and R5 form a 4 or 6 membered azacyclic ring substituted with (1-6C)alkyl,
fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro ( 1 -6 C)alkyl,
tetrafluoro(1 -6 C)alkyl, p entafluoro ( 1 -6 C)alkyl, (3 -4 C)alkynyl,
cyano (1 - 4C)alkyl, benzyl, -CH2(3-6C cycloalkyl) or -CH2hetCycf, coupling
a corresponding compound having the formula IX  IX [00333]wherein m and n
are each 1, or m and n are each 2, and Rl, R2, R3, R6, R7, Xl and X2 are as
defined for Formula I, with a corresponding aldehyde having the formula 0
44 [00334]where RH is (1-5C)alkyl, fluoro(1-5C)alkyl, difluoro(1-5C)alkyl,
trifluoro(1- 5 C)alkyl, tetrafluoro ( 1-5 C)alkyl, pentafluoro( 1-5
C)alkyl, (3 C)alkynyl, cyano( 1 -3 C)alkyl, phenyl, -(3-6C cycloalkyl) or
-hetCycf, in the presence of a base and a reducing agent; or [00335](h) for
a compound of Formula I wherein R4 and R5 form a 4 or 6 membered azacyclic
ring substituted with cyclopropyl or oxetanyl, coupling a compound having
the formula IX IX [00336]wherein m and n are each 1, or m and n are each 2,
and and X2 are as defined for Formula I, with a corresponding ketone having
the formula 0 Or 



[00337]respectively, or an acetal derivative thereof, in the presence of a
base and a reducing agent; or [00338](i) for a compound of Formula I
wherein R4 and R5 form a 4 or 6 membered azacyclic ring substituted with
-C(=0)(1-6Calkyl) or -C(=0)(CR'R")CF3, coupling a corresponding compound
having the formula IX R2, R3, R6, R7, xi  WO 2011/130146PCT/US2011/031896
45 [00339]wherein m and n are each 1, or m and n are each 2, and R1, R2,
R3, R6, R7, xl and X2 are as defined for Formula I, with a corresponding
compound having the formula - 12 K CO2H or a corresponding anhydride
thereof, where R12 is -(1-6Calkyl) or -(CR'R")CF3, in the presence of a
base and optionally in the presence of a coupling reagent; or [00340](j)
for a compound of Formula I wherein R4 and R5 form a 4 or 6 membered
azacyclic ring substituted with SO2CF3, reacting a compound having the
formula IX  IX [00341]wherein m and n are each 1, or m and n are each 2,
and R1, R2, R3, R6, R7, xl and X2 are as defined for Formula I, with
triflic anhydride in the presence of a base; or [00342](k) for a compound
of Formula I wherein R4 and R5 form a 4 or 6 membered azacyclic ring
substituted with SO2Re where Re is as defined for Formula I, coupling a
corresponding compound having the formula IX N
IX [00343]wherein m and n are 1, or m and n are 2, and RI, R2, R3, R6, R7,
)(1 and x2 are as defined for Formula I, with a corresponding compound
having the formula Cl-SO2Re in the presence of a base; or  



46 [00344](1) for a compound of Formula I wherein Rl is C(=0)NRaRb,
coupling a corresponding compound having the formula X  X [00345]wherein
R2, R3, R4, R5, R6, R7, Xl and X2 are as defined for Formula I, with a
corresponding compound having the formula HNRaRb in the presence of a base
and a coupling agent; or [00346](m) for a compound of Formula I wherein R2
is Cl, reacting a corresponding compound of Formula XI  XI [00347]wherein
R2 is hydrogen, and Rl, R3, R4, R5, R6, R7, -1 x and X2 are as defined for
Formula I, with 1-chloropyrrolidine-2,5-dione; or [00348](n) for a compound
of Formula I wherein R2 is CN, reacting a corresponding compound of Formula
XI   47 [00349]wherein R2 is hydrogen, and R15 R35 R45 R55 R65 R75 xl and
-2 A are as defined for Formula I, with 1-iodopyrrolidinine-2,5-dione
followed by treatment of the resulting 3- iodo-substituted derivative of XI
with CuCN; or [00350](o) for a compound of Formula I wherein R4 is hydrogen
and R5 is CH2CN, reacting a compound having the formula XII  



0 X 1-N /% 9 0    R1 Xii [00351]wherein R1, R2, R3, Xl and X2 are as
defined for Formula I, with a dehydrating agent; or [00352](p) for a
compound of Formula I wherein R2 is F, reacting a corresponding compound of
Formula XI R3 ---)..........4...4,-;.1...... NR1 XI [00353]wherein R2 is
hydrogen, and R1, R35 R45 R55 R65 R75 -'1, A and X2 for Formula I, with an
electrophilic fluorinating agent; or [00354](q) for a compound of Formula I
wherein R2 is F, reacting a compound of Formula XIII are as defined
corresponding  



XIII [00355]with an alkyl lithium or alkyl magnesium halide reagent,
followed by treatment with an electrophilic fluorinating agent; or
[00356](r) for a compound of Formula I wherein R2 is F, reacting a
corresponding compound of Formula IV  IV [00357]with
2-chloro-2-fluoroacetaldehyde or 2-bromo-2-fluoroacetaldehyde; and
[00358]optionally removing any protecting groups and optionally preparing a
salt thereof. [00359]Referring to method (a), suitable palladium catalysts
include Pd(PPh3)4, Pd2(dba)3, Pd(OAc)2, and Pd(PPh3)2C12. Suitable ligands
include XPHOS, DIPHOS or racBINAP. The base may be, for example, an alkali
metal carbonate, hydroxide, alkoxide or acetate, such as for example cesium
carbonate, sodium carbonate, potassium carbonate, sodium hydroxide, sodium
tert-butoxide or potassium acetate. Convenient solvents include aprotic
solvents such as ethers (for example tetrahydrofuran or p-dioxane),
toluene, DMF or DME. The reaction can be conveniently performed at a
temperature ranging from ambient temperature to 120 C, for example from 80
to 110 C. The leaving atom Ll can be a halogen atom, such as chloride.  49
[00360]Compounds of formula II can be prepared by treating the
corresponding 5- hydroxy derivative II-a R2OH NR1 II-a [00361]with a
halogenating agent, such as POC13. Compounds of Formula II-a wherein R2 is
hydrogen and Rl is as defined for Formula I can be formed by coupling the
corresponding 7-chloro derivative with the appropriate boronic ester
derivative in the presence of a palladium catalyst. [00362]Compounds of
formula III can be prepared by reacting the corresponding bromide
derivative with a reagent having the formula B(ORa)(0Rb). Examples of
B(01V)(0Rb) include boronic acid (i.e., where Ra and Rb are both hydrogen),
and boronic esters. Examples of boronic esters include dioxaborolanes
(i.e., where Ra and Rb together with the atoms to which they are attached
form an optionally substituted 5-membered ring) and dioxaborinanes (i.e.,
where Ra and Rb together with the atoms to which they are attached form an
optionally substituted 6-membered ring). A particular example of a
dioxoborinane is
4,4,4',4',5,5,5',5'-octamethy1-2,2'-bi(1,3,2-dioxaborolane) (also known as
bis(pinacoloato)diboron), which can be prepared by reacting the
corresponding bromide derivative with pinacol diborane in the presence of a
palladium (II) catalyst (e.g., PdC12-dppfDCM), and a base (e.g., an alkali
metal carbonate, hydroxide, alkoxide or acetate), and optionally in the
presence of a ligand, such as 1,1'-bis(diphenylphosphino)ferrocene (dppf).
[00363] Referring to method (b), the base may be, for example, an alkali
metal acetate, carbonate, hydroxide, or alkoxide, such as for example
potassium acetate, cesium carbonate, sodium carbonate, potassium carbonate,
sodium hydroxide or sodium tert-butoxide. Suitable solvents include
alcoholic solvents such as ethanol. The reaction is conveniently performed
in the presence of a pH 7 buffer, such as a phosphate buffer. The reaction
is conveniently performed at elevated temperatures, such as 90-100 C.
[00364]Compounds of Formula IV can be prepared by coupling the
corresponding 



chloro derivative IV-a NN Jt H2N--R1  WO 2011/130146PCT/US2011/031896 50
[00365]with the appropriate boronic ester derivative having the formula
IV-b  IV-b [00366]or other suitable boronic ester derivatives, in the
presence of a palladium catalyst. Compound IV-a can be prepared by treating
2,6-dichloropyrimidin-4-amine with the appropriate boronic ester derivative
when Rl is as defined for Formula I (with the exception that Rl is not
C(=0)NRaRb). [00367]Referring to method (c), suitable palladium catalysts
include Pd(PPh3)4, Pd2(dba)3, Pd(OAc)2 and Pd(PPh3)2C12. Suitable ligands
include XPHOS, DIPHOS or racBINAP. The base may be, for example, an alkali
metal carbonate, hydroxide, alkoxide or acetate, such as for example cesium
carbonate, sodium carbonate, potassium carbonate, sodium hydroxide, sodium
tert-butoxide or potassium acetate. Convenient solvents include aprotic
solvents such as ethers (for example tetrahydrofuran or p-dioxane),
toluene, DMF or DME. The reaction can be conveniently performed at a
temperature ranging from ambient temperature to 120 C, for example from 80
to 110 C. [00368]Compounds of Formula V can be prepared by coupling a
corresponding compound having the formula V-a  V-a [00369]with a
corresponding acrylonitrile reagent having the formula /7 ...... 5 R R4.
51 



[00370]Compounds of formula V-a can be prepared by cyclizing corresponding
compounds having formula V-b X1-NH II'y2 R3"  V-b [00371]with
2-chloroacetaldehyde in the presence of a base. [00372]Referring to method
(d), suitable bases include amine bases such as 1,8-
diazabicyclo[5.4.0]undec-7-en (DBU) or alkali metal hydride bases such as
sodium hydride. Suitable solvents include aprotic solvents such as ethers
(for example tetrahydrofuran or pdioxane) or DMF. The reaction is
conveniently performed at temperatures between 0 C and 50 C.
[00373]Compounds of Formula VII can be prepared by coupling a compound of
Formula VII-a CI CN N N-1\"LRi VII-a [00374]with the appropriate boronic
ester derivative. Compounds of formula VII-a when Rl is as defined for
Formula I (with the exception that R1 is not C(=0)NRaR)) can be prepared by
coupling a compound having the formula VII-b  VH-b [00375]with the
appropriate boronic ester derivative, followed by treatment with a
chlorinating reagent such as POC13. [00376]Referring to method (e),
suitable bases include amine bases such as DBU or alkali metal hydride
bases such as sodium hydride. Suitable solvents include aprotic solvents
such as ethers (for example tetrahydrofuran or p-dioxane) or DMF. The
reaction is conveniently performed at temperatures between 0 C and 50 C.
[00377]Referring to method (f), suitable bases include amine bases, such as
DIEA 



(diisopropylethylamine) or triethylamine, or alkali metal carbonates such
as for example  52 cesium carbonate, sodium carbonate, potassium carbonate.
Suitable solvents include dichloromethane, dichloroethane, THF,
acetonitrile and DMF. The reaction is conveniently performed at
temperatures between 0 C and ambient temperature. The leaving atom L3 may
be a halogen atom, for example chloro. Alternative, L3 may be a leaving
group, such as a triflate (OTO or sulfonyl chloride (SO2C1).
[00378]Referring to methods (g) and (h), suitable bases include amine
bases, such as DIEA (diisopropylethylamine) or triethylamine.Suitable
reducing agents include Na(0Ac)3BH and NaCNBH3. Suitable solvents include
neutral solvents such as acetonitrile, THF and dichloroethane. The reaction
is conveniently performed at ambient temperature. [00379]Referring to
methods (i) and (1), suitable coupling reagents include HATU, HBTU, TBTU,
DCC, EDC and any other amide coupling reagents well known to persons
skilled in the art. Suitable bases include amine bases, such as DIEA
(diisopropylethylamine) or triethylamine.Suitable solvents include neutral
solvents such as THF, DMF, dichloromethane and dichloroethane.
[00380]Referring to methods (j) and (k), suitable bases include amine
bases, such as DIEA or triethylamine. Suitable solvents include neutral
solvents such as dichloromethane and dichloroethane. The reaction is
conveniently performed at temperatures between 0 C and ambient temperature.
[00381]Referring to method (m), suitable solvents include dichloromethane
and dichloroethane. The reaction is conveniently performed at temperatures
between 0 C and ambient temperature. [00382]Referring to method (n),
suitable solvents for the reaction with 1- iodopyrrolidine-2,5-dione
include dichloromethane and dichloroethane. The reaction is conveniently
performed at temperatures between 0 C and ambient temperature. A suitable
solvent for the reaction of the iodo intermediate with CuCN is DMF.
[00383]Referring to method (o), suitable dehydrating agents include 2,2,2-
trichloroacetyl chloride, phosphorous oxychloride, and other suitable
dehydrating agents known to persons skilled in the art. Compounds of
Formula XII can be prepared by treating the corresponding acid having the
formula XII-a  HO    / N \N N-----1\liRi XII-a 



[00384]with ammonia in the presence of a coupling agent such as carbonyl
diimidazole. The acid having formula XII-a can be prepared by treating a
compound of formula VII-a  VII-a [00385]where Rl, R2, R3, XI and X2 are as
defined for Formula I, with (E)-dimethyl pent-2-enedioate, followed by
saponification of the resulting diester. [00386]Referring to methods (p)
and (q), an example of an electrophilic fluorinating agent is
1-chloromethy1-4-fluoro-1 ,4-diazoniabicyclo [2 .2.2] octane
bis(tetrafluoroborate) (also known as Selectfluor). The reaction is
conveniently performed at ambient temperature or at elevated temperatures
in a suitable solvent such as acetonitrile for method (p) or an ether
solvent for method (q). [00387]Referring to method (r), the reaction is
conveniently performed at ambient temperature or at elevated temperatures
in a suitable solvent such as ether or alcohol solvents.  [00388] Amine
groups in compounds described in any of the above methods may be protected
with any convenient amine protecting group, for example as described in
Greene & Wuts, eds., "Protecting Groups in Organic Synthesis", 2nd ed. New
York; John Wiley & Sons, Inc., 1991. Examples of amine protecting groups
include acyl and alkoxycarbonyl groups, such as t-butoxycarbonyl (BOC), and
[2-(trimethylsilypethoxy]methyl (SEM). Likewise, carboxyl groups may be
protected with any convenient carboxyl protecting group, for example as
described in Greene & Wuts, eds., "Protecting Groups in Organic Synthesis",
21K1 ed. New York; John Wiley & Sons, Inc., 1991. Examples of carboxyl
protecting groups include (1-6C)alkyl groups, such as methyl, ethyl and
t-butyl. Alcohol groups may be protected with any convenient alcohol
protecting group, for example as described in Greene  54 & Wuts, eds.,
"Protecting Groups in Organic Synthesis", 211d ed. New York; John Wiley &
Sons, Inc., 1991. Examples of alcohol protecting groups include benzyl,
trityl, silyl ethers, and the like. [00389]The compounds of the formulas
IV, V, VII, VII-a, IX, X, XI and XII are also believed to be novel and are
provided as further aspects of the invention. [00390]The compounds of
Formula I represent novel inhibitors of one or more JAK kinases. In
particular, the compounds are inhibitors of Tyk2, JAK1, JAK2, and/or JAK3,
and are useful in the treatment of cytokine or JAK kinase-associated
diseases such as autoimmune diseases, inflammatory diseases, rejection of
transplanted organs, tissues and cells, as well as hematologic disorders
and malignancies and their co-morbidities. [00391]The ability of compounds
of the invention to act as inhibitors of Tyk2 may be demonstrated by the
assay described in Example A. [00392]The ability of compounds of the
invention to act as inhibitors of JAK1 may be demonstrated by the assay
described in Example B. [00393]The ability of compounds of the invention to
act as inhibitors of JAK2 may be demonstrated by the assay described in
Example C [00394]The ability of compounds of the invention to act as
inhibitors of JAK3 may be demonstrated by the assay described in Example D.



[00395]Compounds of Formula I may be useful in the treatment of JAK kinase-
associated diseases such as autoimmune diseases and inflammatory diseases.
[00396]Examples of autoimmune diseases and inflammatory diseases include,
but are not limited to: [00397](i) arthritis, including rheumatoid
arthritis, juvenile arthritis, psoriatic arthritis, reactive arthritis,
ankylosing spondylitis, osteoarthritis, and seronegative arthopathies;
[00398](ii) intestinal inflammations including Crohn's disease, ulcerative
colitis, inflammatory bowel disease, celiac diseases, proctitis, and
eosinophilic gastroenteritis; [00399](iii) airways diseases including
asthma and other obstructive airway diseases, including severe refractory
asthma, chronic asthma, airway hyper-responsiveness, bronchitis, allergic
asthma, and chronic obstruction pulmonary disease; [00400](iv) allergic
reactions including severe allergic reaction (including anaphylaxis);
[00401](v) eye diseases, disorders or conditions including autoimmune
diseases of the eye, uveitis including uveitis associated with Behcet's
disease, lens-induced uveitis and optic neuritis;  55 [00402](vi) skin
diseases, conditions or disorders including psoriasis, atopic dermatitis,
severe dermatitis, eczema, scleroderma, pruritus and other pruritic
conditions, alopecia areata and mastocytosis; [00403](vii) sepsis, systemic
inflammatory response syndrome, and neutropenic fever; [00404](viii)
fibrosis, including hepatic fibrosis, idiopathic pulmonary fibrosis,
myelofibrosis and scleroderma; [00405](ix) gout (resolution of tophi);
[00406](x) lupus (also known as systemic lupus erythematosus), including
manifestations such as cutaneous lupus, lupus nephritis, neurosychiatric
lupus and other manifestations; 



[00407](xi) neurodegenerative diseases including demyelinating diseases,
such as multiple sclerosis, motor neuron disease, Alzheimer's disease,
Parkinson's disease, amyotrophic lateral sclerosis, and ischemic
reperfusion injury in stroke; [00408](xii) diabetes, including Type I
diabetes and complications from diabetes, metabolic syndrome and obesity,
and [00409](xiii) axial spondyloarthorpathy (axial SpA). [00410]Additional
examples of autoimmune diseases and inflammatory diseases include
nephropathy, sarcoidosis, pancreatitis, autoimmune thyroiditis,
fibromyalgia, atherosclerosis, autoimmune hemolytic anemia, autoimmune
atrophic gastritis of pernicious anemia, autoimmune encephalomyelitis,
autoimmune orchitis, Goodpasture's disease, autoimmune myocarditis,
autoimmune thrombocytopenia, sympathetic ophthalmia, myasthenia gravis,
Graves' disease, primary biliary cirrhosis, chronic aggressive hepatitis,
membranous glomerulopathy, Sjogren's syndrome, Reiter's syndrome, systemic
sclerosis, polyarteritis nodosa, bullous pemphigoid, Cogan's syndrome,
Wegener's granulomatosis, cystic fibrosis, mixed connective tissue disease,
antiphospholipid syndrome, polymyositis, dermatomyositis, membranous
nephritis, primary sclerosing cholangitis, severe chronic urticaria, giant
cell arteritis, eosinophilic esophagitis, and eosinophilic gastritis.
[00411]Accordingly, this invention further provides a method of treating a
disease or disorder selected from an autoimmune disease and an inflammatory
disease in a mammal in need thereof, comprising administering to a mammal a
therapeutically effective amount of at least one compound of Formula I or a
pharmaceutically acceptable salt thereof.  56 [00412]In one embodiment, the
autoimmune or inflammatory disease is selected from lupus, psoriasis,
psoriatic arthritis, rheumatoid arthritis, multiple sclerosis and
inflammatory bowel diseases. [00413]Compounds of the present invention may
also be useful for treating organ, tissue and cell transplants, including
bone marrow transplant, and in the treatment of autoimmune and inflammatory
diseases and of complications arising therefrom. [00414]Accordingly, this
invention further provides a method of treating organ, tissue or cell
transplant rejection in a mammal in need thereof, comprising administering
to a mammal a therapeutically effective amount of at least one compound of
Formula I or a pharmaceutically acceptable salt thereof. [00415]Compounds
of the present invention may also be useful in treating certain
malignancies, including solid tumors, skin cancer, and hematological
malignancies such as lymphomas and leukemias, and further may be useful in
treating the complications thereof, including sequelae of hematologic
malignancies (for example, in the treatment of splenomegaly in
myelofibrosis), as well as cachexia in patients with solid tumors.
[00416]Accordingly, this invention further provides a method of treating
malignancies in a mammal, which comprises administering to said mammal a
therapeutically effective amount of a compound of Formula I.
[00417]Compounds of Formula I may be administered alone as a sole therapy
or can be administered in addition with one or more other substances and/or
treatments that work by the same or a different mechanism of action. These
agents may include but are not limited to cyclosporin A (e.g. Sandimmune0
or Neoral0), rapamycin, FK-506 (tacrolimus), leflunomide, deoxyspergualin,
mycophenolate (e.g. Cellcept0, azathioprine (e.g. Imuran0), daclizumab
(e.g. Zenapax0), OKT3 (e.g. Orthocolone0.), AtGam, aspirin, acetaminophen,
ibuprofen, naproxen, piroxicam, antiinflammatory steroids (e.g.
prednisolone or dexamethasone), methotrexate, statins, anti-TNF agents
(e.g., Enbrel0 (etanercept) or Humira0 (adalimumab)), Orencia0 (abatacept),
cyclophosphamide, mycophenolic acid, hydroxychloroquine, and metformin.
These agents may be administered with one or more compounds of Formula I as
part of the same or separate dosage forms, via the same or different routes
of administration, and on the same or different administration schedules
according to standard pharmaceutical practice known to one skilled in the
art. [00418]In the field of medical oncology it is normal practice to use a
combination of different forms of treatment to treat each patient with
cancer. In medical oncology the other 



component(s) of such conjoint treatment in addition to compositions of the
present invention  57 may be, for example, surgery, radiotherapy,
chemotherapy, signal transduction inhibitors and/or monoclonoal antibodies.
[00419]Accordingly, the compounds of Formula I may be administered in
combination with one or more agents selected from mitotic inhibitors,
alkylating agents, anti-metabolites, antisense DNA or RNA, intercalating
antibiotics, growth factor inhibitors, signal transduction inhibitors, cell
cycle inhibitors, enzyme inhibitors, retinoid receptor modulators,
proteasome inhibitors, topoisomerase inhibitors, biological response
modifiers, anti-hormones, angiogenesis inhibitors, cytostatic agents
anti-androgens, targeted antibodies, HMG-CoA reductase inhibitors, and
prenyl-protein transferase inhibitors. These agents may be administered
with one or more compounds of Formula I as part of the same or separate
dosage forms, via the same or different routes of administration, and on
the same or different administration schedules according to standard
pharmaceutical practice known to one skilled in the art. [00420]As used
herein, terms "treat" or "treatment" refer to therapeutic, prophylactic,
palliative or preventative measures. Beneficial or desired clinical results
include, but are not limited to, alleviation of symptoms, diminishment of
extent of disease, stabilized (i.e., not worsening) state of disease, delay
or slowing of disease progression, amelioration or palliation of the
disease state, and remission (whether partial or total), whether detectable
or undetectable. "Treatment" can also mean prolonging survival as compared
to expected survival if not receiving treatment. Those in need of treatment
include those already with the condition or disorder, as well as those
prone to have the condition or disorder or those in which the condition or
disorder is to be prevented. [00421]In one embodiment, the terms
"treatment" or "treating" as used herein, mean an alleviation, in whole or
in part, of symptoms associated with a disorder or condition (e.g.,
autoimmune diseases, inflammatory diseases, rejection of transplanted
organs, tissues and cells, as well as hematologic disorders and
malignancies and their co-morbidities as described herein), or slowing, or
halting of further progression or worsening of those symptoms. [00422]In
one embodiment, the term "preventing" as used herein means the prevention
of the onset, recurrence or spread, in whole or in part, of the disease or
condition(e.g., autoimmune diseases, inflammatory diseases, rejection of
transplanted organs, tissues and cells, as well as hematologic disorders
and malignancies and their co-morbidities as described herein), or a
symptom thereof. [00423]The terms "effective amount" and "therapeutically
effective amount" refer to an amount of compound that, when administered to
a mammal in need of such treatment, is  58 sufficient to (i) treat or
prevent a particular disease, condition, or disorder, (ii) attenuate,
ameliorate, or eliminate one or more symptoms of the particular disease,
condition, or disorder, or (iii) prevent or delay the onset of one or more
symptoms of the particular disease, condition, or disorder described
herein. The amount of a compound of Formula I that will correspond to such
an amount will vary depending upon factors such as the particular compound,
disease condition and its severity, the identity (e.g., weight) of the
mammal in need of treatment, but can nevertheless be routinely determined
by one skilled in the art.  [00424] As used herein, the term "mammal"
refers to a warm-blooded animal that has or is at risk of developing a
disease described herein and includes, but is not limited to, guinea pigs,
dogs, cats, rats, mice, hamsters, and primates, including humans.
[00425]Compounds of the invention may be administered by any convenient
route, e.g. into the gastrointestinal tract (e.g. rectally or orally), the
nose, lungs, musculature or vasculature, or transdermally or dermally.
Compounds may be administered in any convenient administrative form, e.g.
tablets, powders, capsules, solutions, dispersions, suspensions, syrups,
sprays, suppositories, gels, emulsions, patches etc. Such compositions may
contain components conventional in pharmaceutical preparations, e.g.
diluents, carriers, pH modifiers, sweeteners, bulking agents, and further
active agents. If parenteral administration is desired, the compositions
will be sterile and in a solution or suspension form suitable for injection
or infusion. Such compositions form a further aspect of the invention.
[00426]The present invention further provides a pharmaceutical composition,
which comprises a compound of Formula I or a pharmaceutically acceptable
salt thereof, as defined hereinabove. In one embodiment, the pharmaceutical
composition includes the compound of Formula I together with a
pharmaceutically acceptable diluent or carrier. [00427]An example of a
suitable oral dosage form is a tablet containing about 25 mg, 50 mg, 100
mg, 250 mg, or 500 mg of the compound of the invention compounded with
about 90-30 mg anhydrous lactose, about 5-40 mg sodium croscarmellose,
about 5-30 mg polyvinylpyrrolidone ("PVP") K30, and about 1-10 mg magnesium
stearate. The powdered ingredients are first mixed together and then mixed
with a solution of the PVP. The resulting composition can be dried,
granulated, mixed with the magnesium stearate and compressed to tablet form
using conventional equipment. An aerosol formulation can be prepared by
dissolving the compound, for example 5-400 mg, of the invention in a
suitable buffer solution, e.g. a phosphate buffer, adding a tonicifier,
e.g., a salt such sodium chloride, if  



59 desired. The solution is typically filtered, e.g., using a 0.2 micron
filter, to remove impurities and contaminants. [00428]The present invention
further provides a compound of Formula I or a pharmaceutically acceptable
salt thereof, for use in therapy. In one embodiment, the invention provides
a compound of Formula I or a pharmaceutically acceptable salt thereof, for
use in the treatment of cytokine or JAK kinase-associated diseases in a
mammal. [00429]In one embodiment, the invention provides a compound of
Formula I or a pharmaceutically acceptable salt thereof, for use in the
treatment of autoimmune diseases and inflammatory diseases in a mammal.
[00430]In one embodiment, the invention provides a compound of Formula I or
a pharmaceutically acceptable salt thereof, for use in the treatment of
transplant rejection in a mammal. [00431]In one embodiment, the invention
provides a compound of Formula I or a pharmaceutically acceptable salt
thereof, for use in the treatment of hematologic disorders and malignancies
in a mammal. [00432]According to a further aspect, the present invention
provides the use of a compound of Formula I or a pharmaceutically
acceptable salt thereof, in the treatment of cytokine or JAK
kinase-associated diseases in a mammal. [00433]In one embodiment, the
invention provides the use of a compound of Formula I or a pharmaceutically
acceptable salt thereof, in the treatment of autoimmune diseases and
inflammatory diseases. [00434]In one embodiment, the invention provides the
use of a compound of Formula I or a pharmaceutically acceptable salt
thereof, in the treatment of organ, tissue or cell transplant rejection in
a mammal. [00435]In one embodiment, the invention provides the use of a
compound of Formula I or a pharmaceutically acceptable salt thereof, in the
treatment of malignancies in a mammal [00436]In one embodiment, the
compound of Formula I is selected from: [00437]3 -(4-(7-( 1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2- c] pyrimidin-5 -y1)- 1 H- pyrazol- 1
-yl)pentanedinitrile; [00438]3 -Cyclopropy1-3 - (4- (7 - (1-methyl-
1H-pyrazol-4-yl)imidazo Ill  ,2-cl pyrimidin- 5 - y1)- 1 H-pyrazol- 1
-yl)prop anenitrile ; [00439]Enantiomer1of3 - cyc lopropyl- 3 - (4- (7-( 1
-methyl- 1H-pyraz 01-4- yl)imidazo [ 1 ,2- cl pyrimidin-5 -y1)- 1H-pyrazol-
1 -yl)prop anenitrile ; 



60 [00440]Enantiomer2of3-cyclopropy1-3-(4- (7-( 1-methyl- 1H-pyraz 01-4-
yl)imidazo [ 1,2-clpyrimidin-5-y1)- 1H-pyrazol- 1 -yl)prop anenitrile;
[00441]3 -(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)-1H- pyrazol- 1 -yl)pentanedinitrile; [00442]3
-(4-(7-(1 -methyl- 1 H-pyrazol-4-y0imidazo [1 ,2-c]pyrimidin-5-y1)-1H-
pyrazol- 1-y1)-3 -(pyridin-2-yl)propanenitrile; [00443]3 -(4-(7-(1 -methyl-
1 H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5-y1)-1H- pyrazol- 1-y1)-3
-(pyridin-4-yl)propanenitrile; [00444]3 -(5-methoxypyridin-3-y1)-3 -(44741
-methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1
-yl)propanenitrile; [00445]3 -(5-bromopyridin-3 -y1)-3 -(4-(7-(1 -methyl-
1H-pyrazo1-4-ypimidazo [ 1,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1
-yl)propanenitrile; [00446]3 -(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)-1H- pyrazol- 1 -y1)-3 -phenylpropanenitrile; [00447]3
-(2-chloropheny1)-3-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00448]3
-(3-chloropheny1)-3-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00449]3
-(4-chloropheny1)-3-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00450]3 -(4-(7-(1
-methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5 -y1)-1H- pyrazol- 1
-y1)-3 -(3-(trifluoromethyl)phenyl)propanenitrile; [00451]3 -(4-(7-(1
-methyl- 1 H-pyrazol-4-y0imidazo [1 ,2-clpyrimidin-5 -y1)-1H- 



pyrazol- 1 -y1)-3 -phenylbutanenitrile; [00452]3 -cyclop enty1-3 -(44741
-methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5- y1)- 1 H-pyrazol-1
-yl)propanenitrile; [00453]4,4-dimethy1-3-(4-(74 1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5- y1)- 1 H-pyrazol-1
-yl)pentanenitrile; [00454]3 -(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)-1H- pyrazol- 1 -yl)prop anenitrile; [00455]3
-cyclobuty1-3 -(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5- y1)- 1 H-pyrazol-1 -yl)propanenitrile;
[00456]tert-butyl4-(cyanomethyl)-4-(4-(7-( 1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5 -y1)- 1 H-pyrazol- 1
-yl)piperidine- 1 -carboxylate;  61 [00457]2-(1 -(4-(7-(1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5 -y1)- 1H- pyrazol- 1
-yl)cyclohexyl)acetonitrile; [00458]2-(1 -(4-(7-(1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5 -y1)- 1H- pyrazol- 1
-yl)cyclopentyl)acetonitrile; [00459]2-(3-(4-(7-(1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5 -y1)- 1H- pyrazol- 1
-yl)oxetan-3-yl)acetonitrile; [00460]3 -(4-(3-chloro-7-(1 -methyl-
1H-pyrazol-4-yl)imidazo [1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1
-y1)-3-cyclopropylpropanenitrile; [00461]5 -(1 -(2-cyano-1
-cyclopropylethyl)- 1 H-pyrazol-4-y1)-7-( 1 -methyl- 1 H-pyrazol-
4-yl)imidazo [ 1,2-c]pyrimidine-3 -carbonitrile; [00462]3 -(1 -acetylpip
eridin-4-y1)-3 -(4474 1 -methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; 



[00463]2-(1-methy1-4-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5 - y1)- 1 H-pyrazol- 1 -yOpiperidin-4-yl)acetonitrile;
[00464]2-(1 -ethy1-4-(4-(7-( 1 -methyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1 -yl)piperidin-4-yl)acetonitrile;
[00465]2-(4-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)- 1H- pyrazol- 1-y1)-1 -propylpip eridin-4-yl)ac etonitrile;
[00466]2-(4-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)- 1H- pyrazol- 1 -y1)-1 -(2,2,2-trifluoro ethyppip
eridin-4-yOacetonitrile; [00467]3 -cyclopropy1-3-(4-(7-( 1
-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-
ypimidazo[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1 -yl)propanenitrile;
[00468]3 -(4-(7-(1H-pyrazol-4-y0imidazo[1,2-clpyrimidin-5 -y1)- 1H-pyrazol-
1 -y1)-3- cyclopropylprop anenitrile; [00469]3 -Cyclopropy1-3 -(4-(7-(1
-isopropyl- 1 H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5-y1)- 1 H-pyrazol-
1 -yl)propanenitrile; [00470]3 -cyclopropy1-3-(4-(7-(1 -(pyridin-3
-ylmethyl)- 1 H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5-y1)- 1 H-pyrazol-
1 -yl)propanenitrile; [00471]3 -cyclopropy1-3-(4-(7-( 1
-(tetrahydro-2H-pyran-4-y1)-1H-pyrazol-4- y0imidazo[1,2-c]pyrimidin-5 -y1)-
1H-pyrazol- 1 -yl)propanenitrile; [00472]3 -cyclopropy1-3-(4-(7-(1
-isobutyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin- 5 -y1)- 1H-pyrazol-
1 -yl)prop anenitrile; [00473]3 -Cyclopropy1-3 -(44741 -(oxetan-3 -y1)- 1
H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1
-yl)propanenitrile; 62 [00474]3 -cyclopropy1-3-(4-(7-(1
-(2,2,2-trifluoroethyl)- 1 H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5-y1)-
1 H-pyrazol- 1 -yl)propanenitrile; 



[00475]3 -cyclopropy1-3-(4-(7-( 1 -ethyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5 - y1)- 1 H-pyrazol-1 -yl)propanenitrile; [00476]3
-cyclopropy1-3-(4-(7-(1 -(2-isopropoxyethyl)- 1 H-pyrazol-4-yl)imidazo [1
,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00477]3
-(4-(7-(1 -cyclobutyl- 1 H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5-y1)- 1
H- pyrazol- 1-y1)-3 -cyclopropylpropanenitrile; [00478]3
-cyclopropy1-3-(4-(7-(oxazol-5 -yl)imidazo[1,2-c]pyrimidin-5 -y1)- 1 H-
pyrazol- 1 -yl)prop anenitrile; [00479]3 -cyclopropy1-3-(4-(7-( 1
-(2-(4-methylpiperazin- 1 -yl)ethyl)- 1 H-pyrazol-4- yl)imidazo [
1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1 -yl)propanenitrile; [00480]3
-Cyclopropy1-3 -(4-(7-(5 -methyl-1 ,3,4-thiadiazol-2-yl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00481]3
-Cyclopropy1-3 -(4-(7-(4-methyl- 1 H-imidazol- 1 -yl)imidazo [1
,2-c]pyrimidin- 5 -y1)- 1H-pyrazol- 1 -yl)prop anenitrile; [00482]3
-Cyclopropy1-3 -(4-(7-(thiazol-5-yl)imidazo [1 ,2-c]pyrimidin-5 -y1)- 1H-
pyrazol- 1 -yl)prop anenitrile; [00483]3
-cyclopropy1-3-(4-(7-(2-methylthiazol-5 -yl)imidazo [1,2-c]pyrimidin-5
-y1)- 1H-pyrazol- 1 -yl)propanenitrile; [00484]3 -Cyclopropy1-3
-(4-(7-(6-methylpyridin-3 -yl)imidazo [1,2-c]pyrimidin-5 -y1)- 1H-pyrazol-
1 -yl)propanenitrile; [00485]3
-cyclopropy1-3-(4-(7-(2-methylpyridin-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)- 1H-pyrazol- 1 -yl)propanenitrile; [00486]3
-cyclopropy1-3-(4-(7-(6-(4-methylpip erazin- 1 -yl)pyridin-3 -yl)imidazo [1
,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00487]3
-Cyclopropy1-3 -(4-(7-(1 ,2,3,4-tetrahydroisoquinolin-6-yl)imidazo [ 1,2- 



c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00488]3
-Cyclopropy1-3 -(4-(7-(2-methyl-1,2,3,4-tetrahydroisoquinolin-6-
yl)imidazo[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1 -yl)propanenitrile;
[00489]3 -Cyclopropy1-3 -(4-(7-(1 ,2,3,4-tetrahydroisoquinolin-7-yl)imidazo
[ 1,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00490]3
-Cyclopropy1-3 -(4-(7-(2-methyl-1,2,3,4-tetrahydroisoquinolin-7-
yl)imidazo[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1 -yl)propanenitrile;  63
[00491]3 -Cyclopropy1-3 -(4-(7-(5 ,6,7,8-tetrahydroimidazo [1
,2-a]pyrazin-3 - y0imidazo[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1
-yl)propanenitrile; [00492]3 -cyclopropy1-3-(4-(7-(7-methyl-5
,6,7,8-tetrahydroimidazo [ 1 ,2-a]pyrazin-3 - yl)imidazo[1,2-c]pyrimidin-5
-y1)- 1H-pyrazol- 1 -yl)propanenitrile; [00493]3
-(4-(7-(4-(8-Oxa-3-azabicyclo [3 .2. 1 ] o ctan-3 -yl)phenyl)imidazo [ 1,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1-y1)-3 -cyclopropylpropanenitrile;
[00494]3 -Cyclopropy1-3 -(4-(7-(4-(4-methylpiperazin- 1 -yl)phenyl)imidazo
[ 1,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile;
[00495]Tert-butyl 3 -(cyanomethyl)-3 -(4-(7-( 1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5 -y1)- 1 H-pyrazol- 1 -yl)az
etidine- 1 -carboxylate; [00496]2-(3-(4-(7-(1 -Methyl-
1H-pyrazol-4-ypimidazo [1,2-c]pyrimidin-5 -y1)- 1 H- pyrazol- 1
-yl)azetidin-3-yl)acetonitrile; [00497]2-(i -Acetyl-3 -(44741 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5- y1)- 1 H-pyrazol- 1
-yl)azetidin-3 -yl)acetonitrile; [00498]2-(3-(4-(7-(1 -Methyl-
1H-pyrazol-4-yl)imidazo [1,2-c]pyrimidin-5 -y1)- 1 H- pyrazol- 1 -y1)-1 -(3
,3,3-trifluoropropanoyl)azetidin-3-yl)acetonitrile; 



[00499]2-(3-(4-(7-(1 -Methyl- 1H-pyrazo1-4-ypimidazo [1,2-c]pyrimidin-5
-y1)- 1 H- pyrazol- 1 -y1)-1 -(1
-(trifluoromethyl)cyclopropanecarbonyl)azetidin-3-yl)acetonitrile;
[00500]2-(1-Cyclopropy1-3 -(44741 -methyl- 1H-pyrazol-4-yl)imidazo [ 1,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)azetidin-3 -yl)acetonitrile;
[00501]2-(3-(4-(7-(1 -Methyl- 1H-pyrazol-4-y0imidazo [1,2-c]pyrimidin-5
-y1)- 1 H- pyrazol- 1-y1)-1 -(oxetan-3 -yl)azetidin-3 -yl)acetonitrile;
[00502]2-(3-(4-(7-(1 -Methyl- 1H-pyrazo1-4-ypimidazo [1,2-clpyrimidin-5
-y1)- 1 H- pyrazol- 1-y1)-1 -(pyrimidin-2-yl)azetidin-3 -yl)acetonitrile;
[00503]2-(1 -(2,2-dDifluoro ethyl)-3 -(4-(7-(1 -methyl-
1H-pyrazol-4-yl)imidazo [1,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1
-yl)azetidin-3 -yl)acetonitrile; [00504]2-(3-(4-(7-(1 -Methyl-
1H-pyrazol-4-y0imidazo [1,2-c]pyrimidin-5 -y1)- 1 H- pyrazol- 1 -y1)-1
-(2,2,3,3,3 -pentafluoropropyl)azetidin-3 -yl)acetonitrile;
[00505]2-(3-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [ 1 ,2-c]pyrimidin-5
-y1)- 1H- pyrazol- 1 -y1)-1 -(2,2,2-trifluoro
ethyl)azetidin-3-yl)acetonitrile; [00506]2-(1-ethy1-3-(4-(7- ( 1-methyl-
1H-pyrazol-4-yl)imidazo [1,2-c]pyrimidin-5-y1)- 1H-pyrazol- 1
-yl)azetidin-3-yl)acetonitrile; [00507]2,2'-(3-(4- (7- (1-methyl-
1H-pyrazol-4-ypimidazo[1,2-clpyrimidin-5-y1)- 1H- pyrazol- 1 -yl)azetidine-
1,3-diy1)diacetonitrile;  64 [00508]2-(1-(3-fluoropropy1)-3- (4-(7-
(1-methyl- 1H-pyrazol-4-ypimidazo [1,2- cl pyrimidin-5-y1)- 1H-pyrazol-
1-yl)azetidin-3-yl)acetonitrile;
[00509]2-(1-(but-2-yny1)-3-(4-(7-(1-methyl- 1H-pyrazol-4-yl)imidazo [1,2-
c]pyrimidin-5-y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile;
[00510]2-(3-(4-(7-(1-methyl- 1H-pyrazol-4-yl)imidazo
[1,2-c[pyrimidin-5-y1)- 1H- 



pyrazol- 1-y1)-1-(prop-2-ynyl)azetidin-3-yl)acetonitrile;
[00511]2-(1-(2-fluoroethyl)-3- (4- (7- (1-methyl- 1H-pyrazol-4-yeimidazo
[1,2- cl pyrimidin-5-y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile;
[00512]3-(3-(cyanomethyl)-3- (4- (7 -(1-methyl- 1H-pyrazol-4-ypimidazo
111,2- c]pyrimidin-5-y1)- 1H-pyrazol- 1-yl)azetidin- 1-yl)propanenitrile;
[00513]2-(1-(1,3-difluoropropan-2-y1)-3-(4-(7-(1-methy1-1H-pyrazol-4-
yl)imidazo[1,2-c[pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile
; [00514]2-(3-(4-(7-(1-methyl- 1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)- 1H- pyrazol-
1-y1)-1-(2,2,3,3-tetrafluoropropyl)azetidin-3-yl)acetonitrile;
[00515]2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H- pyrazol- 1 -y1)-1-propylazetidin-3 -ypacetonitrile;
[00516]2-(1-isopropy1-3-(4- (7- (1-methyl-1H-pyrazol-4-y1)imidazo [1,2-cl
pyrimidin-5- y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile;
[00517]2-(1-methy1-3-(4- (7- (1-methyl- 1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5- y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile;
[00518]2-(1-(cyclopropylmethyl)-3-(4-(7- (1-methyl- 1H-pyrazol-4-yl)imidazo
111,2- cipyrimidin-5-y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile;
[00519]2-(1-isobuty1-3-(4-(7- (1-methyl- 1H-pyrazol-4-yl)imidazo [
1,2-c]pyrimidin-5- y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile;
[00520]2-(3-(4-(7-(1-methyl- 1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)- 1H- pyrazol-
1-y1)-1-(3,3,3-trifluoropropyl)azetidin-3-yeacetonitrile;
[00521]2-(1-(cyclobutylmethyl)-3-(4-(74 1-methyl- 1H-pyrazol-4-yl)imidazo [
1,2- c]pyrimidin-5-y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile;
[00522]2-(1-benzy1-3- (4- (7- (1-methyl- 1H-pyrazol-4-yl)imidazo
[1,2-clpyrimidin-5- y1)- 1H-pyrazol- 1-yl)azetidin-3-yl)acetonitrile; 



[00523]2-(3-(4-(7-(1-methyl- 1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)- 1H- pyrazol-
1-y1)-1-((tetrahydro-2H-pyran-4-yl)methyl)azetidin-3-yl)acetonitrile;
[00524]2-(3-(4-(3-Chloro-7-(1-methy1-1H-pyrazol-4-y0imidazo [1
,2-c]pyrimidin-5 - y1)-1H-pyrazol-1-y1)-1-(2,2,2-trifluoroethyl)azetidin-3
-ypacetonitrile;  65 [00525]2-(1-(Isopropylsulfony1)-3 -(4-(7-(1
-methyl-1H-pyrazol-4-ypimidazo [ 1,2- c]pyrimidin-5-y1)- 1H-pyrazol- 1
-yl)azetidin-3 -yl)acetonitrile; [00526]2-(3-(4-(7-( 1-methyl-
1H-pyrazol-4-yl)imidazo [ 1,2-c]pyrimidin-5-y1)- 1H- pyrazol- 1 -y1)- 1
-(methylsulfonyl)azetidin-3-yl)acetonitrile; [00527]2-(3-(4-(7-( 1-methyl-
1H-pyrazol-4-yl)imidazo [ 1,2-c[pyrimidin-5-y1)- 1H- pyrazol- 1 -y1)- 1
-(propylsulfonyl)azetidin-3-yl)acetonitrile;
[00528]2-(1-(cyclohexylsulfony1)-3- (4- (7-( 1-methyl-
1H-pyrazol-4-yeimidazo [ 1,2- cl pyrimidin-5-y1)- 1H-pyrazol- 1
-yl)azetidin-3-yl)acetonitrile; [00529]2-(1-(cyclopropylsulfony1)-3-(4- (7-
( 1-methyl- 1H-pyrazol-4-yl)imidazo [ 1,2- c]pyrimidin-5-y1)- 1H-pyrazol- 1
-yl)azetidin-3-yl)acetonitrile; [00530]2-(3-(4-(7-( 1-methyl-
1H-pyrazol-4-yl)imidazo [ 1,2-c[pyrimidin-5-y1)- 1H- pyrazol- 1 -y1)- 1
-(trifluoromethylsulfonyl)azetidin-3-yl)acetonitrile;
[00531]2-(1-(ethylsulfony1)-3-(4- (7- ( 1-methyl- 1H-pyrazol-4-yeimidazo [
1,2- c]pyrimidin-5-y1)- 1H-pyrazol- 1 -yl)azetidin-3-yl)acetonitrile;
[00532]2-(3-(4-(7-( 1-methyl- 1H-pyrazol-4-yl)imidazo [
1,2-c[pyrimidin-5-y1)- 1H- pyrazol- 1 -y1)- 1 -(3
,3,3-trifluoropropylsulfonyl)azetidin-3-yl)acetonitrile;
[00533]2-(3-(4-(7-( 1-methyl- 1H-pyrazol-4-yl)imidazo [
1,2-c[pyrimidin-5-y1)- 1H- pyrazol- 1 -y1)- 1
-(phenylsulfonyl)azetidin-3-yl)acetonitrile ;
[00534]2-(3-(4-(7-(1-Isopropyl- 1 -H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5 -y1)- 1H- 



pyrazol- 1 -y1)-1 -(2,2,2-trifluoroethyl)azetidin-3-yl)acetonitrile;
[00535]2-(3-(4-(7-(1-Isopropyl- 1H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)- 1H- pyrazol- 1-y1)-1
-(trifluoromethylsulfonyl)azetidine-3 -yl)acetonitrile;
[00536]2-(3-(4-(7-(2-Methylthiazol-5 -yl)imidazo [ 1 ,2-c]pyrimidin-5 -y1)-
1H-pyrazol-1 - y1)- 1 -(2,2,2-trifluoroethyl)azetidin-3 -ypacetonitrile;
[00537]2-(3-(4-(7-(1 -Cyclobutyl- 1H-pyrazol-4-yl)imidazo [
1,2-c]pyrimidin-5 -y1)- 1H- pyrazol- 1 -y1)-1
-(2,2,2-trifluoroethyl)azetidin-3-yl)acetonitrile; [00538]2-(3-(4-(7-(1
-Ethyl- 1H-pyrazol-4-yl)imidazo [1,2-c]pyrimidin-5 -y1)- 1H- pyrazol-
1-y1)-1 -(2,2,2-trifluoroethyl)azetidin-3-yl)acetonitrile;
[00539]2-(3-(4-(7-( 1 -(Oxetan-3 -y1)- 1H-pyrazol-4-yl)imidazo [ 1
,2-c]pyrimidin-5-y1)- 1H-pyrazol- 1 -y1)-1
-(2,2,2-trifluoroethyl)azetidin-3 -yl)acetonitrile; [00540]3
-(3-methyl-4-(74 1-methyl- 1H-pyrazol-4-yl)imidazo [ 1 ,2-c]pyrimidin-5
-y1)- 1H-pyrazol- 1 -yl)propanenitrile; [00541]3 -(5-methyl-4-(7-(
1-methyl- 1H-pyrazol-4-yl)imidazo [ 1 ,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1
-yl)propanenitrile;  66 [00542]2-(3-(3-methy1-4-(7-(1 -methyl- 1
H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5- y1)- 1 H-pyrazol-1 -y1)- 1
-(2,2,2-trifluoroethyl)azetidin-3 -y0acetonitrile; [00543]3 -Cyclopropy1-3
-(3 -methyl-4-(7-(1 -methyl- 1H-pyrazol-4-yl)imidazo [ 1,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00544]3 -Cyclop
enty1-3 -(4-(7-(4-(1-methylpiperidin-4-yl)phenyl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile;
[00545]Enantiomer1of3-cyclop enty1-3-(4-(7-(4-( 1 -methylpiperidin-4-
yl)phenyl)imidazo [1 ,2-c]pyrimidin-5-y1)- 1 H-pyrazol-1 -yl)prop
anenitrile; 



[00546]Enantiomer2of3-cyclop enty1-3-(4-(7-(4-( 1 -methylpiperidin-4-
yl)phenyl)imidazo [1 ,2-c]pyrimidin-5-y1)- 1 H-pyrazol-1 -yl)prop
anenitrile; [00547]3 -Cyclop enty1-3 -(4-(7-(4-morpholinophenyl)imidazo [1
,2-c]pyrimidin-5-y1)- 1H-pyrazol- 1 -yl)propanenitrile; [00548]Enantiomer 1
of 3 -cyclop enty1-3 -(4-(7-(4-morpholinophenyl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00549]Enantiomer 2
of 3 -cyclopenty1-3 -(4-(7-(4-morpholinophenyl)imidazo [1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; [00550]3
-methyl-3-(4-(7-(4-morpholinophenypimidazo[1,2-c]pyrimidin-5 -y1)- 1 H-
pyrazol- 1 -yl)butanenitrile; [00551]3
-cyclopropy1-3-(4-(7-(4-morpholinophenyl)imidazo[1,2-c]pyrimidin-5 -y1)-
1H-pyrazol- 1 -yl)propanenitrile; [00552]3
-(4-(7-(4-morpholinophenyl)imidazo[1 ,2-c]pyrimidin-5 -y1)- 1H-pyrazol-1 -
yl)butanenitrile;
[00553]2-methyl-3-(4-(7-(4-morpholinophenypimidazo[1,2-c]pyrimidin-5 -y1)-
1 H- pyrazol- 1 -yl)prop anenitrile; [00554]3 -(4-(7-(4-morpholinophenyl)
imidazo [1 ,2-c]pyrimidin-5 -y1)- 1H-pyrazol-1 - yl)prop anenitrile;
[00555]3 -Cyclop enty1-3 -(3 -methyl-4-(7-(4-morpholinophenyl)imidazo [1,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile;
[00556]N-tert-butyl-5-(1-(2-cyano- 1 -cyclopropylethyl)- 1
H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidine-7-carboxamide; [00557]5 -(1
-(2-Cyano- 1 -cyclopropylethyl)-1H-pyrazol-4-y1)-N-
cyclohexylimidazo[1,2-c]pyrimidine-7-carboxamide; [00558]5 -(1 -(2-Cyano- 1
-cyclopropylethyl)- 1H-pyrazol-4-y1)-N- 



cyclobutylimidazo [1 ,2-c]pyrimidine-7-carboxamide; 67 [00559]5 -(1
-(2-cyano-1 -cyclopropylethyl)- 1 H-pyrazo 1-4-y1)-N-(pyridin-2- yOimidazo
[ 1 ,2-c]pyrimidine-7-carboxamide; [00560]3 -Cyclopropy1-3 -(3 -(7-(1
-methyl-1H-pyrazol-4-ypimidazo [ 1 ,2-c]pyrimidin-5 - y1)- 1 H-pyrrol- 1
-yl)propanenitrile; [00561]2-(3-(3-(7-(1 -Methyl- 1H-pyrazol-4-y0imidazo [1
,2-c]pyrimidin-5 -y1)- 1 H- pyrrol- 1 -yl)azetidin-3 -yl)acetonitrile;
[00562]2-(3-(3-(7-(1 -Methyl- 1H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)- 1 H- pyrrol- 1 -y1)- 1 -(2,2,2-trifluoro ethyl)azetidin-3
-yl)acetonitrile; [00563]Tert-butyl 3 -(cyanomethyl)-3 -(3 -(7-( 1 -methyl-
1 H-pyrazol-4-yl)imidazo [1 ,2- c]pyrimidin-5 -y1)- 1 H-pyrazol- 1 -yl)az
etidine- 1 -carboxylate; [00564]2-(3-(3-(7-(1 -Methyl-
1H-pyrazo1-4-ypimidazo [1 ,2-c]pyrimidin-5 -y1)- 1 H- pyrazol- 1
-yl)azetidin-3-yl)acetonitrile; [00565]2-(3-(3-(7-(1 -Methyl-
1H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5 -y1)- 1 H- pyrazol- 1 -y1)-1
-(2,2,2-trifluoro ethyl)azetidin-3-yl)acetonitrile; [00566]3 -Cyclopropy1-3
-(3 -(7-(1 -methyl-1H-pyrazol-4-ypimidazo [ 1 ,2-c]pyrimidin-5 - y1)- 1
H-pyrazol-1 -yl)propanenitrile; [00567]2-(3-(4-(7-(1 -methyl- 1
H-pyrazol-4-yl)imidazo [ 1 ,2-c]pyrimidin-5 -y1)- 1H- pyrazol- 1 -y1)-1
-(trifluoromethylsulfonyl)pyrrolidin-3 -yl)acetonitrile; [00568]2-(1
-acetyl-3-(4-(74 1 -methyl- 1 H-pyrazol-4-yl)imidazo [ 1 ,2-c]pyrimidin-5
-y1)- 1H-pyrazol- 1 -yl)pyrrolidin-3-yl)acetonitrile; [00569]2-(3-(4-(7-(1
-methyl- 1 H-pyrazol-4-yl)imidazo [ 1 ,2-c]pyrimidin-5 -y1)- 1H- pyrazol-
1-y1)-1 -(2,2,2-trifluoro ethyppyrro lidin-3-yl)ac etonitrile;
[00570]2-(1-(cyclopropylsulfony1)-3 -(44741 -methyl- 1
H-pyrazol-4-yl)imidazo [ 1 ,2- 



pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)azetidin-3 -yl)acetonitrile;
[00571]2-(3-(4-(7-(4-(4-methylpip erazin- 1 -yl)phenyl)imidazo [1
,2-c]pyrimidin-5-y1)- 1H-pyrazol- 1 -y1)-1 -(2,2,2-trifluoroethyDazetidin-3
-ypacetonitrile; [00572]2-(3-(4-(7-(4-(4-methylpip erazin- 1
-yl)phenyl)imidazo [1 ,2-c]pyrimidin-5-y1)- 1H-pyrazol- 1 -y1)- 1
-(trifluoromethylsulfonyl)azetidin-3-yl)acetonitrile;
[00573]2-(3-(4-(7-(2-methylthiazol-5 -yl)imidazo [1 ,2-c]pyrimidin-5-y1)- 1
H-pyrazol- 1 - y1)-1 -(trifluoromethylsulfonyl)azetidin-3 -yl)acetonitrile;
[00574]2-(1-(cyclopropylsulfony1)-3-(4-(7-(2-methylthiazol-5 -yl)imidazo [
1 ,2-  pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)azetidin-3 -yl)acetonitrile;
[00575]2-(1-(cyclopropylsulfony1)-3-(4-(7-(2-methoxypyrimidin-5-yl)imidazo[
1 ,2-  pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)azetidin-3 -yl)acetonitrile;  68
[00576]2-(3-(4-(7-(2-methoxypyrimidin-5-yl)imidazo [1,2-c]pyrimidin-5 -y1)-
1 H- pyrazol- 1-y1)-1 -(trifluoromethylsulfonyl)azetidin-3
-yl)acetonitrile; [00577]2-(3-(3-(7-(1-(2-(methylsulfonypethyl)- 1
H-pyrazol-4-yl)imidazo [ 1 ,2- c]pyrimidin-5 -y1)- 1 H-pyrazol- 1 -y1)- 1
-(2,2,2-trifluoroethyl)azetidin-3-yl)acetonitrile;
[00578]2-(3-(3-(7-(1-methy1-2-oxo- 1 ,2-dihydropyridin-4-yl)imidazo [
1,2-c]pyrimidin- 5 -y1)- 1H-pyrazol-1 -y1)- 1
-(2,2,2-trifluoroethyl)azetidin-3 -yl)acetonitrile;
[00579]2-(3-(3-(7-(1-methy1-6-oxo- 1 ,6-dihydropyridin-3 -yl)imidazo [
1,2-c]pyrimidin- 5 -y1)- 1H-pyrazol-1 -y1)- 1
-(2,2,2-trifluoroethyl)azetidin-3 -yl)acetonitrile;
[00580]2-(3-(4-(7-(4-(trifluoromethyl)phenyl)imidazo [1
,2-c]pyrimidin-5-y1)- 1 H- pyrazol- 1-y1)-1
-(trifluoromethylsulfonyl)azetidin-3 -yl)acetonitrile; [00581]3
-(2,2-difluorocyclopropy1)-3 -(44741 -methyl- 1 H-pyrazol-4-yl)imidazo [ 1
,2- c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile; 



[00582](S)-3-((S)-2,2-difluorocyclopropy1)-3 -(4-(7-(1
-methyl-1H-pyrazol-4- y0imidazo[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1
-yl)propanenitrile; [00583]R)-3 -((S)-2,2-difluoro cyclopropy1)-3-(4-(7-( 1
-methyl- 1 H-pyrazol-4- yl)imidazo [ 1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1
-yl)propanenitrile; [00584](S)-3-((R)-2,2-difluorocyclopropy1)-3 -(4-(7-( 1
-methyl- 1 H-pyrazol-4- yl)imidazo [ 1,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1
-yl)propanenitrile; [00585](R)-3 4R)-2,2-difluoro cyclopropy1)-3-(4-(7-(1
-methyl- 1 H-pyrazol-4- yOimidazo [ 1,2-clpyrimidin-5 -y1)- 1H-pyrazol- 1
-yl)propanenitrile; [00586]2-(6-(4-(7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo
[ 1 ,2-c]pyrimidin-5 -y1)- 1H- pyrazol- 1 -y1)-2-oxaspiro [3.3
]heptan-6-yl)acetonitrile; [00587]2-(3-(4-(7-cyclopropylimidazo[
1,2-clpyrimidin-5 -y1)- 1H-pyrazol- 1 -y1)- 1 -
(2,2,2-trifluoroethyl)azetidin-3 -yl)acetonitrile; [00588]2-(2-(4-(7-(1
-methyl- 1 H-pyrazol-4-yl)imidazo [ 1 ,2-c]pyrimidin-5 -y1)- 1H- pyrazol- 1
-y1)-7-oxaspiro [3 .51nonan-2-ypacetonitrile; [00589]3
-cyclopropy1-3-(4-(3-fluoro-7-( 1 -methyl- 1 H-pyrazol-4-yl)imidazo [ 1 ,2-
c]pyrimidin-5-y1)- 1 H-pyrazol- 1 -yl)propanenitrile;
[00590]2-(3-(4-(3-chloro-7-(1-(oxetan-3 -y1)- 1 H-pyrazol-4-yl)imidazo
[1,2- c]pyrimidin-5 -y1)- 1 H-pyrazol- 1 -y1)- 1
-(2,2,2-trifluoroethyl)azetidin-3-yl)acetonitrile;
[00591]2-(3-(4-(3-fluoro-7-(1 -methyl- 1 H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5 -y1)- 1H-pyrazol- 1 -y1)-1
-((trifluoromethyl)sulfonyl)azetidin-3 -yl)acetonitrile;
[00592]2-(3-(4-(3-chloro-7-(1-methy1-1H-pyrazol-4-y0imidazo[1,2-c]pyrimidin
-5 - y1)- 1 H-pyrazol- 1 -y1)- 1 -((trifluoromethyl)sulfonyl)azetidin-3
-ypacetonitrile;  69
[00593]2-(1-(2,2-difluoroethyl)-3-(4-(7-(1-(oxetan-3-y1)-1H-pyrazol-4- 



y0imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile;
[00594]2-(3-(4-(7-(1-(oxetan-3 -y1)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol-1-y1)-1-(2,2,3 ,3 ,3 -p
entafluoropropyl)azetidin-3 -yl)acetonitrile;
[00595]2-(3-(4-(7-(4-methoxyphenyl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-
y1)-1-(trifluoromethylsulfonyl)azetidin-3-yl)acetonitrile;
[00596]2-(1-(cyclopropylsulfony1)-3-(4-(7-(4-methoxyphenyl)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1 -yl)az etidin-3 -yl)acetonitrile;
[00597]2-(2-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H- pyrazol-1 -yl)spiro [3 .3] heptan-2-yl)acetonitrile;
[00598]2-(2-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H- pyrazol-1 -yl)spiro [3 .4]octan-2-yl)acetonitrile;
[00599]2-(2-(4-(7-(1-(oxetan-3 -y1)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol-1-yl)spiro [3 .3] heptan-2-yl)ac
etonitrile; [00600]or a pharmaceutically acceptable salt or solvate
thereof. In one embodiment, the salt is a hydrochloride or trifluoroacetate
salt. Examples [00601]The following examples illustrate the invention. In
the examples described below, unless otherwise indicated all temperatures
are set forth in degrees Celsius. Reagents were purchased from commercial
suppliers such as Aldrich Chemical Company, Lancaster, Alfa, Aesar, TCI,
Maybridge, or other suitable suppliers, and were used without further
purification unless otherwise indicated. THF, DCM, toluene, DMF) and
dioxane were purchased from Aldrich in Sure/Sea1TM bottles and used as
received. [00602]The reactions set forth below were done generally under a
positive pressure of nitrogen or argon or with a drying tube (unless
otherwise stated) in anhydrous solvents, and the reaction flasks were
typically fitted with rubber septa for the introduction of substrates and
reagents via syringe. Glassware was oven dried and/or heat dried or dried
under a stream of dry nitrogen. [00603]Column chromatography was done on a
Biotage system (Manufacturer: Dyax Corporation) having a silica gel or C-18
reverse phase column, or on a silica SepPak cartridge (Waters), or using
conventional flash column chromatography on silica gel, unless otherwise
specified. [00604]Abbreviations used herein have the following meanings:
70 



APCI Atmospheric Pressure Chemical Ionization BINAP
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl Boc tert-butoxycarbonyl CDC13
Deuterated Chloroform DBU 2,3,4,6,7,8,9,10-Octahydropyrimido[1,2-a]azepine
DCC N,N'-dicyclohexylcarbodiimide DCE 1,2-Dichloroethane DCM
Dichloromethane DIEA Diisopropylethylamine DIPHOS
1,2-Bis(Diphenylphosphino)ethane DME 1,2-dimethoxyethane DMF
N,N-Dimethylformamide DMS0 



dimethylsulfoxide EDC 1-(3-dimethylaminopropy1)-3-ethylcarboiimide Et20
Diethyl ether HATU (2-(7-Az a- 1 H-b enzotriazole- 1-y1)- 1 , 1 ,3 ,3
-tetramethyluronium hexafluorophosphate) HBTU 0-Benzotriazole-N,N,N'
,N'-tetramethyl-uronium-hexafluorophosphate IPA Isopropyl alcohol iPrOH
Isopropyl alcohol LAH Lithium Aluminum Hydride LHMDS
Lithiumbis(trimethylsily0amide(alsoknownaslithium hexamethyldisilazide)
MTBE tert-butyl-methylether NaBH(OAc)3 Sodium triacetoxyborohydride
Pd(PPh3)4 Tetrakis(triphenylphosphine)palladium(0) PdC12(dppf)*dcm 



1,1'-Bis(diphenylphosphino)ferrocene-palladium(II)dichloride
dichloromethane complex Pd2dba3 Tris(dibenzylideneacetone)dipalladium(0)
Si02 Silicon dioxide S-Phos 2-Dicyclohexylphosphino-2',6'-dimethoxybiphenyl
TBTU 0-(Benzotriazol-1-y1)-N,N,N',N'-tetramethyluronium tetrafluoroborate
TEA triethylamine TFA Trifluoroacetic acid THF Tetrahydrofuran TLC Thin
layer chromatography XPHOS
2-Dicyclohexylphosphino-2',4',6'-triisopropylbiphenyl
General Enzyme Inhibition Assay Method [00605]The assays described in
Examples A, B, C and D for the determination of Tyk2, JAK1, JAK2 and JAK3
kinase activity, respectively, utilized the Omnia(r) Kinase fluorescence
peptide substrate-based technology (Invitrogen). The specific components of
the assay mixture are described in Examples A, B, C and D. In these assays,
Mg2+ is chelated 



upon phosphorylation of the Omnia peptide by the kinase to form a bridge
between the  71 chelation-enhanced fluorophore Sox and the phosphate,
resulting in an increase in fluorescence emission at 485 nM when excited at
360 nM. The reactions were therefore read at excitation 360 urn and
emission was measured at 485 nm every 50 seconds for 45 minutes using a
PerkinElmer EnVision Multilabel Plate Reader. [00606]The final buffer
conditions for Tyk2, JAK1, JAK2, and JAK3 assays were as follows: 25 mM
HEPES, pH 7.4, 10 mM MgC12, 0.01% Triton X-100 and 1 mM DTT. IC50
Determinations: [00607]Compounds were prepared at 50x the final
concentration in DMSO by conducting 3-fold serial dilutions from a 500-p.M
intermediate dilution to give a 10-point dosing curve having a high dose of
10 ittM. Two-pL aliquots of these were transferred to a fresh plate for a
ten-fold intermediate dilution with assay buffer. Five-4 aliquots of the
diluted compounds were then transferred to 20-4 of assay mixtures described
in Examples A, B, C and D for a final concentration of DMSO of 2%. A
standard or reference compound was typically included on each assay plate
to validate that plate. For each plate, percent of control (POC) values
were calculated for each well according to the following equation: Sample -
POC -X 100, Xma"Xmin where X,"." = Average Uninhibited Controls = Average
Background IC50's were estimated from the POC's using a standard
4-parameter logistic model: B - A Y = A + 1+ where A = Minimum Y (Bottom
Asymptote) B = Maximum Y (Top Asymptote) C = ECso D = Slope Factor X =
Compound Concentration (nM) Y = POC [00608]The IC50 is defined as the
concentration of inhibitor at which the POC equals 



50 for the fitted curve.  72 Example A Tyk2 Inhibition Assay
[00609]Compounds of Formula I were screened for their ability to inhibit
Tyk2 using the general enzyme inhibition assay method, in which the assay
mixture contained 10 iuM (Km app) or 1 mM ATP, 8 iuM Omnia(r) Y12 peptide
(Catalog # IVGN KPZ3121C; Invitrogen Corporation, Carlsbad, CA) and 2 nM
Tyk2 in a total volume of 20 p.L. Human Tyk2 kinase domain, comprising
amino acids 886 to 1187 with 10 additional histidine residues (histidine
tag) on the carboxy terminus, was expressed and purified from bacculovirus
in-house at Array BioPharma Inc. (Boulder, CO). The histidine tag was
cleaved after purification using standard conditions. Example B JAK1
Inhibition Assay [00610]Compounds of Formula I were screened for their
ability to inhibit JAK1 using the general enzyme inhibition assay method,
in which the assay mixture contained 40 iuM (Km app) or 1 mM ATP, 8 iuM
Omnia(r) Y12 peptide (Catalog # IVGN KPZ3121C; Invitrogen Corporation,
Carlsbad, CA) and 15 nM JAK1 in a total volume of 20 L. JAK1 was purchased
from Invitrogen Corporation, Carlsbad, CA (catalog # IVGN PV4775). Example
C JAK2 Inhibition Assay [00611]Compounds of Formula I were screened for
their ability to inhibit JAK2 using the general enzyme inhibition assay
method, in which the assay mixture contained 25 iuM (Km app) or 1 mM ATP,
10 iuM Omnia(r) Y7 peptide (Catalog # IVGN KNZ3071C, Invitrogen
Corporation, Carlsbad, CA) and 5 nM JAK2 in a total volume of 20 4. JAK2
was purchased from Invitrogen Corporation, Carlsbad, CA (catalog # IVGN
PV4288). Example D JAK3 Inhibition Assay [00612]Compounds of Formula I were
screened for their ability to inhibit JAK3 using the general enzyme
inhibition assay method, in which the assay mixture contained 10 iaM (Km
app) or 1 mM ATP, 10 iLiM Omnia(r) Y7 peptide (Catalog # IVGN KNZ3071C,
Invitrogen Corporation, Carlsbad, CA) and 2.5 nM JAK3 in a total volume of
20 jiL. JAK3 was purchased from Invitrogen Corporation, Carlsbad, CA
(catalog # IVGN PV4080). [00613]Compounds of Formula I are inhibitors of
Tyk2, JAK1, JAK2 and/or JAK3. A compound is considered to be an inhibitor
of Tyk2, JAK1, JAK2 and/or JAK3 if it has an  73 IC50 value equal to or
less than 1000 nM when tested in the above assay of Example A, B, C or D,
respectively. [00614]Table A provides averaged IC50 ranges for compounds
described in the 



Examples when tested in the assays described in Examples A, B, C and D. For
each IC50 value shown in Table A, "A" represents an IC50 value of less than
10 nM, "B" represents an IC50 value of between 10 nM and 100 nM, "C"
represents an IC50 value of greater than 100 nM and less than 1000 nM, and
"D" represents an IC50 value of greater than 1000 nM. Table A Example #
Tyk2 IC50 JAK1 IC50 JAK2 IC50 JAK3 IC50 1 A B B C 2 A C B D 3 B C C 



C 4 A B B C 5 B C C D 6 B C B D 7 A B B C 8 B C B 



D 9 B C B D 10 A B B C 11 A B B C 12 B B B C 13 A B A 



C 14 B B B C 15 A B B C 16 C D C D 17 A B B D 18 B C C 



D 19 B C C D 20 A B B D 21 C D D D 22 B C C D 23 B C C 



D 24 B B B D  74 Example # Tyk2 ICso JAK1 ICso JAK2 IC5o JAK3 ICso 25 A B B
C 26 C D 



C D 27 C C C D 28 B D C D 29 C D D D 30 C D D D 31 B C 



C D 32 B C B C 33 B C C D 34 A C B C 35 A C B C 36 A C 



B C 37 B C B D 38 A C B C 39 A B B C 40 A C B C 41 B C 



B D 42 A B B C 43 B D C D 44 B C B C 45 C D D D 46 B D 



C D 47 B C C D 48 B C B C 49 B C C D 50 B C C D 51 A C 



B C 52 B B B C 53 B B B C 54 A B B C 55 B B B C 56 C D 



C D 57 B C C D  75 Example # Tyk2 ICso JAK1 ICso JAK2 IC5o JAK3 ICso 58 A B
B C 59 A 



B B C 60 A B B C 61 C D C D 62 C D D D 63 C D D D 64 B 



C B C 65 B B B C 66 B C C D 67 B D C D 68 C D D D 69 A 



C B D 70 A B B C 71 A C B D 72 B D C D 73 A C B D 74 A 



C C D 75 C D D D 76 B C C D 77 A C B D 78 B C C D 79 B 



D C D 80 A C B D 81 B C C D 82 B D C D 83 B D C D 84 A 



C B D 85 B C C D 86 B C C D 87 B D C D 88 C D C D 89 C 



D D D 90 A C B C  76 Example # Tyk2 ICso JAK1 ICso JAK2 IC5o JAK3 ICso 91 B
C C D 92 



A C B D 93 A C C D 94 B D C D 95 A B B D 96 A A A C 97 



A C B D 98 A C B D 99 B C C D 100 A C B D 101 A A A C 102 



B C C D 103 A B B C 104 A C B D 105 A C B D 106 C D C D 107 



C D D D 108 B D C D 109 B D C D 110 A B B C 111 B C C C 112 



A B B C 113 A B B C 114 A C B C 115 A A A C 116 B C C D 117 



A B B C 118 A B B C 119 B B B C 120 A B B D 121 A C B D 122 



C D D D 123 C D D D  77 Example # Tyk2 ICso JAK1 ICso JAK2 IC5o JAK3 ICso
124 C D D D 



125 C C D D 126 A B B C 127 B C C D 128 A C B D 129 C D D D 



130 C D C D 131 B D C D 132 B D C C 133 A B B C 134 C D C D 



135 B C B C 136 A B B D 137 A B B C 138 A B B C 139 A B B D 



140 A B B D 141 B D C D 142 B D D D 143 A C B D 144 B D C D 



145 A C B D 146 A B C D 147 A B B C 148 A C B D 149 C D D D 



150 A C B D 151 A C B C 152 A C B C 153 A C B C 154 A B A C 



155 A B B C 156 A C B D  78 Example # Tyk2 ICso JAK1 ICso JAK2 IC5o JAK3
IC5o 157 B C B 



D 158 A A B C 159 A B B D 160 A C B C 161 A C B D 162 A C B 



C  Preparation A 3-Methylbut-2-enenitrile [00615]NaH (1.634 g, 40.86 mmol)
was suspended in THE (100 mL) and cooled to 0 C. Diethyl
cyanomethylphosphonate (6.856 mL, 43.58 mmol) was added drop-wise while
maintaining the temperature below 5 C. The reaction mixture was stirred at
0 C for 1 hour and then propan-2-one (2.000 mL, 27.24 mmol) added slowly.
The reaction mixture was heated at reflux for 5 hours and then cooled to
ambient temperature. The reaction mixture was partitioned between saturated
aqueous NH4C1 and Et0Ac. The organics were washed with brine, dried, MgSO4
and concentrated under reduced pressure to afford the crude material. The
crude product was purified by flash column chromatography (eluant: 100 %
DCM) to furnish 3-methylbut-2-enenitrile (0.755 g, 9.31 mmol). 1H NMR
(CDC13) 6 5.13- 5.09 (m, 1H), 2.06 (s, 3H), 1.93 (s, 3H). Preparation B 3
-Cyclopropylacrvlonitrile
1)>AN\-CN [00616]Diethyl cyanomethylphosphonate (1.914 mL, 11.92 mmol) and
cyclopropanecarbaldehyde (1.000 ml, 13.12 mmol) were suspended in THF (20
mL) and cooled to 0 C. KOtBu (1.605 g, 14.31 mmol) was added in
portion-wise (reaction became hot). The reaction mixture became very thick
and hard to stir. The reaction mixture was stirred at ambient temperature
overnight. The reaction mixture was partitioned between saturated aqueous
NH4C1 and Et0Ac. The organic layer was washed with saturated aqueous
NaHCO3, water and brine, dried over MgSO4 and concentrated under reduced
pressure to afford the crude 3-cyclopropylacrylonitrile (1.055 g, 11.33
mmol, 95.02% yield) as a mixture of cis and trans isomers, which was used
without further purification. 1H NMR (CDC13)  79 (about a 1:1 ratio of E/Z)
6 6.13 (dd, 1H), 5.79 (t, 1H), 5.35 (d, 1H), 5.17 (d, 1H), 2.06-1.96 (m,
1H), 1.64-1.53 (m, 1H), 1.11-1.04 (m, 2H), 1.04-0.97 (m, 2H), 0.70-0.63 (m,
4H). [00617]The compounds of Table 1 were prepared according to the method
of Preparation B using the appropriate starting materials. Table 1 



Compound Structure Name Data a Me0 r CN 3-(5-methoxy- pyridin-3-y1)
acrylonitrile MS(apci) m/z = 161.1 (M+H)         b ,.) r CN
3-(pyridin-4-y1) acrylonitrile 1H NMR (CDC13) (about a 4:1 ratio of E/Z) 6
8.76-8.73  1\1 /  



(m, 0.5H), 8.72-8.68 (m, 2H),    7.64-7.61 (m, 0.5H), 7.36 (d,    1H),
7.33-7.28 (m, 2H), 7.12    (d, 0.25H), 6.09 (d, 1H), 5.70    (d, 0.25H). c
/=-\ rC N 3-(pyridin-2-y1) 1H NMR (CDC13) (about a 



%_ /1 acrylonitrile 5:1 ratio of E/Z) 6 8.76-8.72  N  (m, 0.2H), 8.66-8.61
(m, 1H),    7.86-7.82 (m, 0.2H), 7.82-    7.77 (m, 0.2H), 7.77-7.71 (m,
1H), 7.40 (d, 1H), 7.35-7.29    (m, 2.2H), 7.25 (d, 0.2H) 6.60  



(d, 1H), 5.67 (d, 0.2H). d ) 4,4-dimethylpent- 1H NMR (CDC13) (about a
'A.CN 2-enenitrile 1.7:1 ratio of E/Z) 6 6.72 (d,    0.6H), 6.35 (d, 1H),
5.23 (d,    0.6H), 5.22 (d, 1H), 1.25 (s,    9H), 1.08 (s, 5.3H). e Br 



rCN 3-(5-bromo- 1H NMR (CDC13) (ca. 5:1   pyridin-3-y1) ratio of E/Z) 6
8.76-8.69 (m,   acrylonitrile 1.4H), 8.60 (d, 1H), 8.44 (t,    0.2H), 7.92
(t, 1H), 7.35 (d,    1H), 7.10 (d, 0.2H), 5.99 (d,    1H), 5.67 (d, 0.2H).
f CI 



3-(3- 1H NMR (CDC13) (about a  CN chlorophenyl) acrylonitrile 4.4:1 ratio
of E/Z) 6 7.77-7.75 (m, 0.23H), 7.72-7.69 (m,        0.23H), 7.46-7.30 (m,
5.5H),    7.08 (d, 0.23H), 5.89 (d, 1H),    5.52 (d, 0.23H).  80 Compound 



Structure Name Data g CD-N_ CN 3-cyclopentyl- acrylonitrile 1H NMR (CDC13)
(about a 2:1 ratio of E/Z) 6 6.74-6.65 (m, 0.5H), 6.37 (t, 1H), 5.29 (dd,
0.5H), 5.21 (t, 1H), 3.09- 2.96 (m, 1H), 2.65-2.53 (m, 0.5H), 1.99-1.80 (m,
3H), 1.78-1.56 (m, 6H), 1.44-1.29 (m, 3H). h  F3C 3-(3-(trifluoro-
methyl)phenyl)acr ylonitrile 1H NMR (CDC13) (about a 5:1 ratio of E/Z) 6
8.12 (d, 0.2H), 7.91 (s, 0.2H), 7.74- 7.52 (m, 5H), 7.44 (d, 1H), 7.18 (d,
0.2H), 5.98 (d, 1H), 5.59 (d, 0.2H).   CN          



i   3-phenylbut-2- enenitrile 1H NMR (CDC13) E-major signals 6 7.49-7.37
(m, 5H), 5.62 (s, 1H), 2.47 (s, 3H)   ON .             J 



Or444',CN 3-cyclobutyl- acrylonitrile 1H NMR (CDC13) (about a 1:1 ratio of
E/Z) 6 6.81 (dd, 1H), 6.55 (dd, 1H), 5.31-5.12 (m, 2H), 3.49 (m, 1H), 3.09
(m, 1H), 2.37-2.13 (m, 4H), 2.07-1.80 (m, 8H) k   5,5-dimethylhex-
2-enenitrile 1H NMR (CDC13) (about a 1:1 ratio of E/Z) 6 6.77-6.70 (m, 1H),
6.59-6.52 (m, 1H), 5.40 (d, 1H), 5.32 (d, 1H), 2.33 (d, 2H), 2.11 (d, 2H),
0.98 (s, 9H), 0.94 (s, 9H)   ON   1   tert-butyl 4-(2- cyanovinyl)piperi
dine-1- carboxylate MS (apci) m/z = 137.1 (M+H-Boc).   ON   m 



r...6"CN )c. Oy N 0 tert-butyl 4- (cyanomethylene) piperidine-1-
carboxylate MS (apci) m/z = 123.1 (M+H-Boc). n ,.. aCN  2-cyclohexyl-
ideneacetonitrile 1H NMR (CDC13) 6 5.04 (s, 1H), 2.49 (m, 2H), 2.25 (m,
2H), 1.58-1.71 (m, 6H). o CLCN 2-cyclopentyl- ideneacetonitrile 1H NMR
(CDC13) 6 5.23 (m, 1H), 2.60 (m, 2H), 2.46 (m, 2H), 1.74-1.84 (m, 4H). p
\-3 s,.. c N  2-(oxetan-3- ylidene) acetonitrile 1H NMR (CDC13) 35.39 (m,
2H), 5.30 (m, 2H), 5.25 (m, 1H).  81 Preparation C
1-(tetrahydro-2H-pyran-4-y1)-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1
)-1H-pyrazole  o- 



[00618]Step A: Preparation of tetrahydro-2H-pyran-4-y1 methanesulfonate: To
a solution of tetrahydro-2H-pyran-4-ol (2.5 g, 24 5 mmol) in DCM (40 mL)
was added DIEA (6.40 mL, 36.7 mmol) at 0 C and allowed to stir under
nitrogen for 10 minutes. Methane sulfonyl chloride (2.18 mL, 28.1 mmol) was
added slowly. The reaction was allowed to proceed for 1 hour at 0 C. The
reaction was partitioned between 100 mL of DCM and 50 mL of 0.5 M
hydrochloric acid. The layers were separated and the organic layer was then
washed sequentially with water, saturated sodium bicarbonate, and brine.
The organic layer was dried over MgSO4, filtered, and concentrated under
reduced pressure and dried on high vacuum to afford
tetrahydro-2H-pyran-4-y1 methanesulfonate (4.4 g, 24.4 mmol, 99.7% yield).
[00619]Step B: Preparation of
1-(tetrahydro-2H-pyran-4-y1)-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-v1)-1H-pyrazole: In 8 mL of N,N-dimethylformamide were
combined 4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (0.75
g, 3.87 mmol), tetrahydro2H-pyran-4-y1 methanesulfonate (1.04 g, 5.80
mmol), and Cs2CO3 (2.01 g, 6.18 mmol) in a glass bomb and then sealed under
nitrogen and heated to 100 C. After one hour the reaction was cooled and
water was added to dissolve all solids. The solution was diluted with water
and then extracted with Et0Ac (250 mL). The organic layer was then washed
with water and brine. The combined aqueous layer was then extracted with
Et0Ac (200 mL). The organic layers were combined, dried over Mg504,
filtered, and concentrated under reduced pressure. The crude material was
dried overnight on high vacuum. The crude was purified by way of silica gel
chromatography eluting with a gradient of 15-25% Et0Ac in DCM to afford 1-
(tetrahydro-2H-pyran-4-y1)-4-(4,4,5 ,5 -tetramethyl-1,3 ,2-dioxaboro
lan-2-y1)-1H-pyrazo le (0.176 g, 0.633 mmol, 16.4% yield). MS (apci) miz =
279.2 (M+H). [00620]The compounds of Table 2 were prepared according to the
method of Preparation C using the appropriate starting materials.  82
Compound Structure Name Data a 0 1-isopropyl-4- (4,4,5,5-
tetramethyl-1,3,2- dioxaborolan-2- y1)-1H-pyrazole MS(apci) m/z = 237.2
(M+H) b / 3-((4-(4,4,5,5- tetramethyl-1,3,2- dioxaborolan-2-
y1)-1H-pyrazol-1- yl)methyl)pyridine MS(apci) m/z = 286.2 (M+H) C /N 'NCF3
0-13, 



>y 4-(4,4,5,5- tetramethyl-1,3,2- dioxaborolan-2- y1)-1-(2,2,2-
trifluoroethyl)-1Hpyrazole MS(apci) m/z = 277.1 (M+H) d ., /N-Nor 1-(2-
isopropoxyethyl)- 4-(4,4,5,5- tetramethy1-1,3,2- dioxaborolan-2-
y1)-1H-pyrazole MS(apci) m/z = 281.2 (M+H) e - >y 1-cyclobuty1-4- (4,4,5,5-
tetramethyl-1,3,2- dioxaborolan-2- y1)-1H-pyrazole MS(apci) m/z = 249.2
(M+H) f L/0 0-Ek >Lo.. 1-(oxetan-3-y1)-4- (4,4,5,5- tetramethy1-1,3,2-
dioxaborolan-2- y1)-1H-pyrazole MS(apci) m/z = 251.2 (M+H)  Preparation D 



1-(2-(4-methylpiperazin-1-ynethyl)-1H-pyrazol-4-ylboronic acid OH i - HOB
N.1.------- \ --e-\-1-\,N \/  83 [00621]Step A: Preparation of 2-(4-(4,4,5
,5 -tetramethyl-1,3 ,2-dioxaboro lan-2-y1)- 1H-                   To a
flask charged with 4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-
y1)-1H-pyrazole (1.000 g, 5.154 mmol), Cs2CO3 (2.687 g, 8.246 mmol), and
2-bromoethanol (0.5479 mL, 7.730 mmol) was added 10 mL of DMF and the flask
was sealed under nitrogen and heated to 100 C for 48 hours. The reaction
was diluted with ethyl acetate (100 mL) and stirred for 30 minutes before
it was passed through a glass microfiber filter and the cake was washed
with ethyl acetate. The organic was concentrated under reduced pressure.
The crude was then purified by silica gel chromatography eluting with a
gradient of 75-100% ethyl acetate in Hexanes to afford
2-(4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazol1-yl)ethanol
(0.4290 g, 1.622 mmol, 31.47% yield). MS (apci) m/z = 239.2 (M+H).
[00622]Step B: Preparation of 24444,4,5 ,5 -tetramethyl-1,3 ,2-dioxaboro
lan-2-y1)- 1H- pyrazol-1-yl)ethyl methanesulfonate: To a solution of
2-(4-(4,4,5,5-tetramethy1-1,3,2- dioxaborolan-2-y1)-1H-pyrazol-1-yl)ethanol
(0.150 g, 0.630 mmol) and TEA (0.132 mL, 0.945 mmol) in 5 mL of DCM was
added methansulfonyl chloride (0.0536 mL, 0.693 mmol) with stirring at 0 C.
The reaction was allowed to proceed at 0 C for 30 minutes. The reaction was
loaded directly onto a silica gel column pre-pre-wetted with and eluted
with 50% ethyl acetate in hexanes to afford
2-(4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)- 1H-pyrazol-1-yl)ethyl
methanesulfonate (0.169 g, 0.513 mmol, 81.4% yield) MS (apci) m/z = 317.1
(M+H). [00623]Step C: Preparation of
1-(2-(4-methylpiperazin-1-yl)ethyl)-1H-pyrazol-4- ylboronic acid: To a
solution of
2-(4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1Hpyrazol-1-yl)ethyl
methanesulfonate (0.080 g, 0.253 mmol) in 0.5 mL N,Ndimethylformamide was
added 1-methylpiperazine (0.281 mL, 2.53 mmol) and the reaction was sealed
under nitrogen and heated to 50 C for 2.5 hours. The reaction mixture was
diluted with dichloromethane (3 mL) and then loaded directly onto a silica
gel column pre-wetted and eluted with 15% methanol in dichloromethane
containing 1% ammonium hydroxide to afford
1-(2-(4-methylpiperazin-1-ypethyl)-1H-pyrazol-4-ylboronic acid (0.038 g,
0.160 mmol, 63% yield) as a result of hydrolysis on silica in the presence
of methanol and ammonium hydroxide. MS (apci) m/z = 239.1 (M+H).
Preparation E 4-(4,4,5 ,5-tetramethyl- 1,3 ,2-dioxaboro
lan-2-y1)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H- rayzile  84 SEM N-N y 0
0  [00624]A solution of 4-(4,4,5 ,5-tetramethy1-1,3 ,2-
dioxaborolan-2-y1)-1H-pyrazo le 



(10.00 g, 51.54 mmol) in DMF (100 mL) was cooled to 0 C in an ice bath and
treated with sodium hydride (60% dispersion in oil) (3.092 g, 77.30 mmol)
in one portion. The reaction mixture was stirred at 0 C for 2 minutes, then
at ambient temperature for 30 minutes. The reaction mixture was cooled to 0
C and (2-(chloromethoxy)ethyl)trimethylsilane (11.82 mL, 67.00 mmol) was
added. The reaction mixture was warmed to ambient temperature and allowed
to stir overnight. The reaction mixture was poured into aqueous saturated
ammonium chloride (100 mL) containing ice (approximately 100 mL) and
stirred until the ice melted. After the ice melted, the cold mixture was
extracted with ethyl acetate. The combined organic extracts were washed
with water, brine, dried over MgSO4, and concentrated under reduced
pressure to afford the title compound (14.45 g, 44.56 mmol, 86.46% yield).
MS (apci) m/z = 325.0 (M+H). Preparation F Tert-butyl 3-(cyanomethyl)-3
-(4-(4,4,5 ,5-tetramethyl- 1,3 ,2-dioxaborolan-2-y1)-1H-pyrazol-1-
yl)azetidine-1 - carboxylate     [00625]Step A: Preparation of tert-butyl
3-(cyanomethylene)azetidine-1-carboxylate: In a 5L flask, a suspension of
NaH (24.531 g, 613.34 mmol) in 500 mL of THF was cooled in an ice bath. A
solution of diethyl cyanomethylphosphonate (104.08 mL, 648.39 mmol) in THF
(200 mL) was added dropwise. After addition, another 120 mL of THF was
added to aid stirring. The reaction was warmed to ambient temperature for 1
hour then cooled back to 0 C for 1 hour to give a milky yellow solution.
Then a solution of tert-butyl 3-oxoazetidine1-carboxylate (100.00 g, 584.13
mmol) in THF (400 mL) was added dropwise over an hour. The resultant
reaction mixture was stirred for 15 hours, then quenched with water and
concentrated to remove THF. The resultant aqueous solution was extracted
with Et0Ac. The combined organic layers were washed with brine and dried
with MgSO4. The filtrate was  85 concentrated down to a yellow oil, which
precipitated out a yellow solid after sitting overnight. This solid was
diluted in cold Et0Ac, sonicated, filtered and washed with cold Et0Ac and
hexanes to afford 82.09 g of a cream colored solid (80%). Additional
product was isolated by concentrating the filtrate in vacuo and purifying
by silica chromatography using a gradient of 20-30% Et0Ac/Hexanes to afford
an additional 18.6 g (18%) of tert-butyl
3-(cyanomethylene)azetidine-1-carboxylate. 1H NMR (CDC13) 6 5.38 (m, 1H),
4.69-4.72 (m, 2H), 4.60-4.63 (m, 2H), 1.46 (s, 9H). [00626]Step B:
Preparation of tert-butyl 3-(cyanomethyl)-3-(4-(4,4,5,5-tetramethy1-
1,3,2-dioxaborolan-2-y1)-1H-pyrazol-1-y1)azetidine-1-carboxylate: In a 5L
flask, tert-butyl 3- (cyanomethylene)azetidine-l-carboxylate (Preparation
F, Step A; 94.2 g, 485 mmol) and 4-
(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (85.6 g, 441
mmol) were dissolved in acetonitrile (882 mL). To this was then added DBU
(33.0 mL, 220 mmol). The resulting clear orange brown mixture was stirred
at ambient temperature for 15 hours. The reaction mixture was concentrated
down to remove solvents and afforded a dark reddish-orange oil. Solid
crystals formed within a few hours at ambient temperature. This was
isolated by washing with cold Et20 and cold Et0Ac (carefully to prevent
dissolution) to afford 110 g (64% yield) of the title compound. The
recrystallization was repeated to give another 13.7 g (8% yield).
Additional compound was isolated by purification of the filtrate from the
above recrystallization. This was purified by silica chromatography eluting
with a 20-50% Et0Ac/Hexanes gradient to afford an additional 22.7 g (13%)
of the title compound. MS (apci) m/z = 289.2 (M+H-Boc). Preparation G
7-chloro-5-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)imidazo [1
,2- c]pyrimidine N / si    7----/ /-----0 N -N (N N [00627]Step A:
Preparation of 6-chloro-2-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
pyrazol-4-yl)pyrimidin-4-amine: A flask was charged with
2,6-dichloropyrimidin-4-amine (10.0 g, 61.0 mmol), 4-(4,4,5 ,5
-tetramethyl-1,3 ,2- dioxaboro lan-2-y1)- 14(2-
(trimethylsilypethoxy)methyl)-1H-pyrazole (Preparation E; 29.7 g, 91.5
mmol), and K2CO3 (25.3 g, 183 mmol) in dioxane (40 mL) before 300 mL of
dioxane and 11 mL of water were added to the reaction mixture. The reaction
mixture was then purged with argon for 30  86 minutes before
tetrakis(triphenylphosphine)palladium (0) (3.52 g, 3.05 mmol) was added in
one portion to the reaction which was then purged with argon for another 30
minutes. The reaction mixture was then sealed and heated at 50 C overnight.
The reaction mixture was cooled to ambient temperature and partitioned
between ethyl acetate (300 mL) and aqueous saturated sodium bicarbonate
(300 mL). The aqueous layer was then extracted with ethyl acetate twice
more and separated. The organic layers were combined, dried over MgSO4,
filtered, and concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography eluting with 20-100% ethyl
acetate in hexanes to afford 6-
chloro-2-(14(2-(trimethylsilypethoxy)methyl)-1H-pyrazol-4-yl)pyrimidin-4-am
ine (5.00 g, 15.3 mmol, 25.2% yield). MS (apci) m/z = 326.1 (M+H).
Structure and regioisomer confirmed by observed nOe. 



[00628]Step B: Preparation of
7-chloro-5-(142(trimethylsilyflethoxy)methyl)-1H-
pyrazol-4-y1)imidazo[1,2-clpyrimidine: To a solution of 6-chloro-2-(1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)pyrimidin-4-amine (2.750 g,
8.439 mmol) in 60 mL of 1:1 absolute ethanol: pH=7 phosphate buffer were
added sodium acetate (1.385 g, 16.88 mmol) and 2-chloroacetaldehyde (1.905
mL, 14.77 mmol) and the reaction mixture was then fitted with a condenser
and heated to 95 C overnight. The reaction was not complete so sodium
acetate (1.385 g, 16.88 mmol) and 2-chloroacetaldehyde (1.905 mL, 14.77
mmol) were added and the reaction mixture was heated to 95 C for four
hours. After this time the reaction was allowed to cool to ambient
temperature and was then diluted with aqueous saturated sodium bicarbonate
(50 mL) and extracted with ethyl acetate. The organic layers were combined,
dried over Mg504, filtered, and concentrated under reduced pressure. The
resulting residue was purified by silica gel chromatography eluting with
30-45% ethyl acetate in hexanes (1L) to afford the title compound (1.16 g,
3.315 mmol, 39.29% yield). MS (apci) m/z = 350.1 (M+H). Preparation H
7-Chloroimidazo [1,2-cl pyrimidin-5 (6H)-one  r N 1 NH [00629]Step A:
Preparation of 7-chloro-5-(methylthio)imidazo[1,2-clpyrimidine
hydrochloride: A solution of 6-chloro-2-(methylthio)pyrimidin-4-amine
(25.17 g, 143.3 mmol) and 2-ehloroacetaldehyde (27.73 mL, 215.0 mmol) (50 %
aqueous) in 1,4-dioxane (50 mL) was heated at 95 C for 14 hours. The
reaction mixture was allowed to cool to ambient  87 temperature and then
cooled in an ice bath. The reaction mixture was filtered and the solids
washed with dioxane to afford
7-chloro-5-(methylthio)imidazo[1,2-c]pyrimidine hydrochloride (24.01 g,
101.7 mmol, 70.96% yield) as a tan powder. MS (apci) m/z = 200.0 (M+H).
[00630]Step B: Preparation of 7-Chloroimidazo[1,2-clpyrimidin-5(6H)-one:7-
Chloro-5-(methylthio)imidazo[1,2-c]pyrimidine hydrochloride (10.5 g, 44.5
mmol) was partially dissolved in Me0H (40 mL) and then a solution of
potassium hydroxide (11.2 g, 200 mmol) in water (100 mL) was slowly added
and the reaction was heated to reflux. The reaction generates methane
thiol, so caution was taken to contain this noxious gas in the hood. After
2 hours the reaction was cooled and then neutralized with a solution of 1N
HC1 to reach a pH of between 6 and 7. The reaction was filtered and the
solid was washed with Me0H. The solids were dried on the filter cake and
then dried on a high vacuum pump to provide
7-chloroimidazo[1,2-c]pyrimidin-5(6H)-one (6.6 g, 87% yield) as a white
solid. MS (apci) m/z = 170.1 (M+H). Preparation I
7-(1-methy1-1H-pyrazol-4-yflimidazor1,2-clpyrimidin-5(6H)-one  [00631]To a
mixture of 7-chloroimidazo[1,2-c]pyrimidin-5(6H)-one (Preparation H; 10.0
g, 59.0 mmol), 1 -methyl-4-(4,4,5 ,5-tetramethy1-1,3
,2-dioxaborolan-2-y1)-1H-pyrazo le (19.0 g, 88.5 mmol) and XPHOS (2.81 g,
5.90 mmol) in isopropyl alcohol (400 mL) was added 2M K3PO4 (88.5 mL, 177
mmol). The mixture was purged with N2 for 15 minutes with vigorous mixing
and Pd2dba3 (2.70 g, 2.95 mmol) was added. The mixture was heated at reflux
under a N2 atmosphere for 20 hours. The mixture was charged additional
1-methyl4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (6.00
g) and Pd2dba3 (1.00 g) and heated at reflux for an additional 20 hours.
The mixture was cooled to ambient temperature and concentrated to an
aqueous syrup. The syrup was partitioned into H20 (500 mL) and 50%
Et0Ac-hexanes (250 mL) and mixed. The mixture was filtered through filter
paper and the orange organic layer was removed. The aqueous layer was
washed with 50% Et0Ac/hexanes and was cooled on an ice bath. The solution
was treated with concentrated HC1 to pH 6 with stirring and the resulting
fine precipitate was collected, washed with H20 and Et20 and dried under
vacuum to provide the title compound (9.65 g, 76% yield) as faint grey
solid. MS (apci) m/z = 216.2 (M+H).  88 Preparation J 5
-chloro-7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-cipyrimidine CI e 'N
[00632]To a suspension of
7-(1-methy1-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidin- 



5(6H)-one (Preparation I; 9.60 g, 44.6 mmol) in dry DCM (90 mL) was added
DIEA and the suspension stirred at ambient temperature for 5 minutes. The
mixture was cooled to 0 C and POC13 (12.3 mL, 134 mmol) was added over 5
minutes. The mixture was allowed to reach ambient temperature and the
resulting thick slurry was treated with dry DCM (50 mL). The mixture was
vigorously stirred at ambient temperature for 23 hours. The resulting light
tan suspension was diluted with hexanes (90 mL) and collected by vacuum
filtration. The collected solid was washed with Et20 and dried in vacuum to
give the crude product salt. The salt was suspended in 5:20:75
Me0H/DIEA/Et0Ac (200 mL) and stirred for 30 minutes at ambient temperature.
The mixture was filtered through a Si02 plug capped with a Celite layer
eluting with 5% Me0H/Et0Ac. The filtrate was concentrated and the residual
solid dried in vacuum to provide the title compound (5.65 g, 54% yield) as
a light cream colored solid. MS (apci) m/z = 234.2 (M+H). Preparation K-1
7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-y1)imidazo [1 ,2-c] pyrimidine
(Method 1) N-NH  [00633]To a mixture of
5-chloro-7-(1-methy1-1H-pyrazol-4-yl)imidazo[1,2- c]pyrimidine (Preparation
J, 132 mg, 0.565 mmol) and 4-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-y1)-1H-pyrazole (164 mg, 0.847 mmol) in DME (4 mL) was added
1M K2CO3 (1.69 mL, 1.69 mmol) and the resulting solution was purged with N2
for 15 minutes. Pd(PPh3)4 (65.3 mg, 0.0565 mmol) was added, the flask
sealed, and the mixture stirred at 90 C for 15 hours. The reaction mixture
was cooled to ambient temperature and diluted with H20 (10 mL). The aqueous
mixture was extracted with Et0Ac, the extracts were combined and diluted
with hexanes (1 vol). After standing for 15 minutes, the resulting
precipitate was collected by vacuum filtration and washed with 50%
Et0Ac-hexanes to afford desired product. The Et0Ac filtrate was extracted
with 1M NaOH and the extracts were combined  89 with the previous aqueous
portion. The aqueous mixture was treated with 6M HC1 to pH 4 then with NaC1
to saturation. The mixture was extracted with DCM and the combined extracts
were dried over Na2SO4, filtered through a Celite pad and concentrated. The
residual product was combined with the previous batch and dried in vacuum
to provide the title compound (133 mg, 89% yield) as a light yellow solid.
MS (apci) m/z = 266.2 (M+H). Preparation K-2
7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-y1)imidazo r1,2-clpyrimidine
hydrochloride  (Method 2)  N-NH  [00634]Step A: Preparation of
6-chloro-2-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
pyrazol-4-yl)pyrimidin-4-amine and
2-chloro-6-(142-(trimethylsilyflethoxy)methyl)-1Hpyrazol-4-yl)pyrimidin-4-a
mine: 2,6-Dichloropyrimidin-4-amine (4.00 g, 24.4 mmol), 4- (4,4,5,5
-tetramethyl-1,3 ,2-dioxaboro lan-2-y1)-1
-((2-(trimethylsilypethoxy)methyl)-1Hpyrazole (Preparation E; 14.0 g, 36.6
mmol) and K3PO4 (15.5 g, 73 2 mmol) were suspended in dioxane (120 mL, 24.4
mmol) and H20 (4.39 mL, 244 mmol). After degassing under nitrogen,
Pd(PPh3)4 (1.41 g, 1.22 mmol) was added and the reaction sealed and stirred
at 50 C for 15 hours. After cooling, the reaction mixture was partitioned
between saturated aqueous NaHCO3 and Et0Ac. The organics were washed with
water, brine , dried with MgSO4, filtered and concentrated under reduced
pressure to afford the crude material as a thick yellow orange oil. The
crude mixture was purified by silica chromatography using a 20- 100%
Et0Ac/Hexanes gradient to afford
6-chloro-2-(1-((2-(trimethylsilypethoxy)methyl)-
1H-pyrazol-4-yl)pyrimidin-4-amine(4.00g,50.3%)and2-chloro-6-(1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)pyrimidin-4-amine (2.96 g,
37.2% yield). MS (apci) m/z = 326.1 (M+H). The structure and regioisomer of
products were confirmed by observed nOe.
[00635]StepB:Preparationof6-(1-methy1-1H-pyrazol-4-y1)-2-(1-((2-
(trimethylsily1)ethoxy)-methyl)-1H-pyrazol-4-y1)pyrimidin-4-amine :
6-Chloro-2-(1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)pyrimidin-4-amine (1.00 g,
3.07mmol), 1- methy1-4-(4,4,5,5-tetramethy1-1,3
,2-dioxaborolan-2-y1)-1H-pyrazo le (0.958 g, 4.60 mmol), K3PO4 (1.95 g,
9.21 mmol), and Pd(PPh3)4 (0.355 g, 0.307 mmol) were suspended in dioxane
(15.3 mL) and H20 (0.829 mL). After de-gassing with nitrogen, the reaction
mixture was heated to 100 C overnight. After cooling, the reaction mixture
was diluted in Et0Ac and  90 washed with water and brine. The organics were
dried with MgSO4, filtered and concentrated down to an orange oil.
Purification of the resulting crude material by silica chromatography using
a gradient of 0-10% Me0H/Et0Ac afforded
6-(1-methy1-1H-pyrazol-4-y1)-2-(1-((2- (trimethylsily1)ethoxy)
methyl)-1H-pyrazol-4-y1)pyrimidin-4-amine (0.623 g, 1.68 mmol, 54.7% yield)
as a thick yellow oil. MS (apci) m/z = 372.4 (M+H).
[00636]StepC:Preparationof7-(1 -methyl-1H-pyrazol-4-y1)-5 -(1 -((2-
(trimethylsilyl)ethoxy)-methyl)-1H-pyrazol-4-yflimidazo [1,2-clpyrimidine:
6-(1 -methyl-1Hpyrazol-4-y1)-2-(142-(trimethylsilypethoxy)methyl)-
1H-pyrazol-4-yl)pyrimidin-4-amine (2.0 g, 5.4 mmol) was suspended in a
mixture of 40 mL of pH 7 phosphate buffer and 16 mL of Et0H. To the milky
white mixture was added Na0Ac (0.79 g, 9.7 mmol) followed by 2-
chloroacetaldehyde (1.0 mL, 8.1 mmol). The reaction mixture was then heated
to 95 C. After 5 hours, the reaction was incomplete and another portion of
2-chloroacetaldehyde (0.10 mL, 0.81 mmol) was added and stirred for another
1 hour. After cooling, the reaction mixture was diluted in Et0Ac and
saturated NaHCO3. After separation, the organic layer was washed with
brine, dried with MgSO4, filtered and concentrated in vacuo. The residue
was diluted in diethyl ether, sonicated, and filtered to afford 0.88 g of
7-(1-methy1-1H-pyrazol-4-y1)-5-(1-
42-(trimethylsilypethoxy)-methyl)-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidine
as an off-white solid. Additional product was obtained by concentration of
the filtrate and purification by silica chromatography using 0-10%
Me0H/Et0Ac. This afforded another 0.80 g of the intermediate. MS (apci) m/z
= 396.2 (M+H). 



[00637]Step D: Preparation of 7-(1-methv1-1H-pyrazol-4-v1)-5-(1H-pyrazol-4-
ypimidazo[1,2-clpyrimidine hydrochloride:
7-(1-Methy1-1H-pyrazol-4-y1)-5-(1-((2-
(trimethylsily1)ethoxy)methyl)-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidine (75
mg, 0.19 mmol) was dissolved in DCM (950 AL, 0.19 mmol). To this was added
4N HC1 in dioxane (950 4, 0.95 mmol) and stirred at ambient temperature for
1 hour, and the mixture was concentrated down to dryness to provide the
title compound. MS (apci) m/z = 266.2 (M+H). Preparation L 7-
(4-bromopheny1)-5-(1- ((2-
(trimethylsilyDethoxy)methyl)-1H-pyrazol-4-ypimidazo[1,2-  clpyrimidine  SE
M, N-N \ N.   91 [00638]Step A: Preparation of
3-amino-3-(4-bromophenyl)acrylonitrile: An oven dried flask was charged
with 300 mL of tetrahydrofuran and diisopropylamine (31.4 mL, 223 mmol) and
cooled to 0 C under nitrogen. To the reaction mixture was then added butyl
lithium (2.5 M in hexanes) (79.1 mL, 198 mmol) slowly by syringe over 10
minutes. The reaction mixture was then allowed to stir at 0 C for 20
minutes. The reaction mixture was then cooled to -78 C and acetonitrile
(10.8 mL, 206 mmol) was added slowly over 5 minutes. The reaction mixture
was allowed to stir for 10 minutes before 4-bromobenzonitrile (30.0 g, 165
mmol) was added as a solution in 100 mL of tetrahydrofuran over 10 minutes.
The reaction mixture was allowed to proceed at -78 C for an additional 10
minutes before being allowed to slowly warm to ambient temperature and
proceed overnight. The reaction mixture was cooled to 0 C and 200 mL of
water was slowly added. The reaction mixture was stirred for 10 minutes and
the solids were collected by means of vacuum filtration and dried under
high vacuum. The solids were suspended in dichloromethane and the resulting
solids were collected by means of vacuum filtration to obtain
3-amino-3-(4-bromophenyl)acrylonitrile (34.2 g, 153 mmol, 93.0% yield). MS
(apci) m/z = 222.0 (M-H). [00639]Step B: Preparation of
6-amino-4-(4-bromophenyl)pyrimidine-2(1H)-thione:  To a flask charged with
600 mL of absolute ethanol was dissolved sodium (14.86 g, 646.5 mmol) with
a catalytic amount of copper(II)sulfate (10 mg). The reaction volume was
reduced by half under reduced pressure and thiourea (49.22 g, 646.5 mmol)
and 3-amino-3- (4-bromophenyl)acrylonitrile (38.46 g, 172.4 mmol) were
added at ambient temperature and the reaction mixture was fitted with a
condenser and heated to reflux over the weekend. Water (400 mL) was added
and the mixture was made acidic with concentrated aqueous hydrochloric acid
to a pH=7. The reaction mixture was allowed to stir for 5 minutes and the
resulting solids were collected by means of vacuum filtration and afforded
6-amino-4-(4- bromophenyl)pyrimidine-2(1H)-thione (53.90 g, 191.0 mmol,
110.8% yield). MS (apci) m/z = 282.0 (M+H). [00640]Step C: Preparation of
6-(4-bromopheny1)-2-(ethylthio)pyrimidin-4-amine: To a solution of
4-amino-6-(4-bromophenyl)pyrimidine-2(1H)-thione (53.90 g, 191.0 mmol) and
iodoethane (16.96 mL, 210.1 mmol) in 200 mL of DMSO was slowly added 200 mL
of aqueous saturated sodium bicarbonate at ambient temperature with
stirring. The reaction was allowed to stir for 1 hour before iodoethane
(8.0 mL, 99.1 mmol) was added. The reaction mixture was stirred at ambient
temperature overnight. The reaction mixture was poured into 500 mL of water
and stirred for 20 minutes. The solid was collected by means of vacuum
filtration and was dried under high vacuum overnight to afford
6-(4-bromopheny1)-2- 92 (ethylthio)pyrimidin-4-amine (51.0 g, 156.2 mmol,
81.76% yield). MS (apci) m/z = 310.0 (M+H). [00641]Step D: Preparation of
7-(4-bromophenv1)-5-(ethylthio)imidazo [1,2-  clpyrimidine: To a slurry of
6-(4-bromopheny1)-2-(ethylthio)pyrimidin-4-amine (35.00 g, 112.8 mmol) in
20 mL of THF and 200 mL of water was added 2-bromo-1,1- dimethoxyethane
(38.14 g, 225.7 mmol) at ambient temperature. The reaction flask was fitted
with a condenser and the mixture was allowed to proceed with stirring at
reflux overnight. After 24 hours, the reaction mixture was cooled and
poured into 400 mL of water. The solid was collected by vacuum filtration.
The wet solid was suspended in 500 mL of aqueous saturated sodium
bicarbonate and gas evolution was observed. The mixture was stirred at
ambient temperature for 10 minutes before it was extracted with DCM (8 x
500 nit). The organic layers were combined, dried over MgSO4, filtered, and
concentrated under reduced pressure. The crude was then dried under high
vacuum overnight to afford 7-(4-
bromopheny1)-5-(ethylthio)imidazo[1,2-c]pyrimidine (31 g, 87.18 mmol,
77.27% yield). MS (apci) m/z = 334.0 (M+H). [00642]Step E: Preparation of
7-(4-bromophenyl)imidazo[1,2-c[pyrimidin-5(6H)-one:  To a flask charged
with 7-(4-bromopheny1)-5-(ethylthio)imidazo[1,2-c]pyrimidine (62.34 g,
186.5 mmol), methanol (250 mL), and potassium hydroxide (52.32 g, 932.6
mmol) was added water (250 mL) and the reaction was fitted with a condenser
and heated to reflux for 4 hours. The reaction mixture was diluted with
water (500 mL) and acidified with concentrated hydrochloric acid to a pH=5.
The solids were collected by vacuum filtration and then washed with water
(3 x 500 mL) and the cake was dried. The semi dry solids were placed in a
vacuum desiccator under high vacuum for two days to afford
7-(4-bromophenyl)imidazo [1,2- c]pyrimidin-5(6H)-one (51.25 g, 176.7 mmol,
94.71% yield). MS (apci) m/z = 290.0 (M+H).  [00643] Step F: Preparation of
7-(4-bromopheny1)-5-chloroimidazo11,2-cipyrimidine: To a flask charged with
7-(4-bromophenyl)imidazo[1,2-c]pyrimidin-5(6H)-one (25.00 g, 86.173 mmol),
phosphoryl trichloride (31.554 mL, 344.69 mmol), and N,N-diethylaniline
(27.420 mL, 172.35 mmol) was added acetonitrile (200 mL) and the mixture
was heated to 50 C overnight. The reaction mixture was concentrated under
reduced pressure and the residue diluted with water and DCM. The aqueous
was neutralized with potassium carbonate and the bi-phasic mixture passed
through a pad of celite to remove the insoluble material. The layers were
separated and the aqueous extracted with DCM. The combined organic layers
were dried over MgSO4 and concentrated under reduced pressure. The crude
material was triturated with hexanes and the solids were collected by
filtration to afford 7-(4-  



93 bromopheny1)-5-chloroimidazo[1,2-c]pyrimidine (10.369 g, 33.604 mmol,
38.997% yield). MS (apci) m/z = 310.0 (M+H).
[00644]StepG:Preparationof7-(4-bromopheny1)-5
(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-0)imidazo[1,2-c[pyrimidine: To
a flask charged with 7-(4-bromopheny1)-5-chloroimidazo[1,2-c]pyrimidine
(2.68 g, 8.685 mmol), potassium carbonate (3.601 g, 26.06 mmol), and
4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-
y1)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazole (Preparation E; 6.628
g, 17.37 mmol) were combined in a glass bomb and the vessel was evacuated
and backfilled with argon. To the reaction was added 100 mL of DME and then
water (1.252 mL, 69.48 mmol) and argon was bubbled through the reaction for
20 minutes before tetrakis(triphenylphosphine)palladium (0) (1.004 g,
0.8685 mmol) was added in one portion. The reaction was fitted with a
septum and argon was bubbled through for 10 minutes before the reaction was
sealed and heated to 70 C for 4 hours 4-(4,4,5,5-Tetramethy1-1,3,2-
dioxaborolan-2-y1)-1-((2-(trimethylsilyl)ethoxy) methyl)-1H-pyrazole
(Preparation E; 3.3 g, 8.6 mmol) was added. Argon was bubbled through for
10 minutes before the reaction was sealed and heated to 70 C for 3 hours.
The reaction was diluted with 10% methanol in DCM (300 mL), dried with
MgSO4, filtered, and then concentration under reduced pressure. The
resultant crude was purified by silica gel chromatography eluting with a
gradient of 30-75% ethyl acetate in hexanes to afford the title compound
(1.625 g, 3.454 mmol, 39.77% yield). MS (apci) m/z = 470.1 (M+H).
Preparation M 3 -(4-(7-Chloroimidazo [1,2-c[pyrimidin-5 -y1)-1H-pyrazol-1
-y1)-3 -cyclopropylprop anenitrile NC  N-N (N N [00645]Step A: Preparation
of 7-chloro-5-(1H-pyrazol-4y1)imidazo11,2-cipyrimidine: To a solution of
7-chloro-5 -(1 -((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidine (Preparation G; 0.250 g, 0.715 mmol) in 3.5 mL
of DCM was added 2,2,2,-trifluoroacetic acid (2.2 mL, 28.6 mmol) and
allowed to stir at ambient temperature for 1 hour before the reaction
mixture was diluted with 5 mL of toluene and then concentrated under
reduced pressure. The resulting residue was dissolved in 2 mL of 7M ammonia
in methanol and stirred at ambient temperature for 30 minutes. The reaction
94 mixture was concentrated under reduced pressure and the resulting
residue was purified by silica gel chromatography eluting with a gradient
of 2-5% methanol in DCM with 1% ammonium hydroxide to afford
7-chloro-5-(1H-pyrazol-4-yl)imidazo[1,2-c]pyrimidine (0.107 g, 0.468 mmol,
65.5% yield). MS (apci) m/z = 220.1 (M+H). [00646]Step B: Preparation of
3-(4-(7-chloroimidazo[1,2-clpyrimidin-5-y1)-1H-
pyrazol-1-y1)-3-cyclopropylpropanenitrile: To a solution of
7-chloro-5-(1H-pyrazol-4- yl)imidazo[1,2-c]pyrimidine (0.107 g, 0.4872
mmol) and 3-cyclopropylacrylonitrile (Preparation B; 0.3403 g, 3.654 mmol)
in 2 mL of acetonitrile was added DBU (0.1457 mL, 0.9744 mmol). The
reaction mixture was sealed and heated to 50 C and stirred overnight. To
the reaction mixture was added more 3-cyclopropylacrylonitrile (0.100 g,
0.107 mmol) and DBU (0.072 mL, 0.448 mmol) and the reaction mixture was
sealed and heated to 60 C for 4 hours. The reaction mixture was loaded onto
directly onto a column of silica gel and eluted with a gradient of 50-75%
ethyl acetate in hexanes with 0.5% ammonium hydroxide to afford the title
compound (0.119 g, 0.3729 mmol, 76.54% yield). MS (apci) m/z = 313.1 (M+H).
Preparation N tert-Butyl
3-(4-(7-chloroimidazor1,2-c[pyrimidin-5-y1)-1H-pyrazol-1-y1)-3-
fcyanomethypazetidine-1-carboxylate  Boc  NC N-N (N N-r-C.C)1
[00647]Prepared in the same manner as Preparation M replacing 3- 



cyclopropylacrylonitrile with tert-butyl 3 -(cyanomethylene)azetidine-1 -c
arboxylate (Preparation F, Step A) to obtain the title compound (0.050 g,
0.1208 mmol, 71.71% yield). MS (apci) m/z = 414.1 (M+H). Preparation 0
Tert-butyl 3 -(cyanomethyl)-3 -(3 -(741 -methyl-1H-pyrazol-4-yl)imidazo
[1,2 -clpyrimidin-5- yl)- 1H-pyrrol-1-yl)azetidine-1- carboxylate   95
[00648]Step A: Preparation of 7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrrol-3-
yflimidazo[1,2-clpyrimidine: To a flask charged with
5-chloro-7-(1-methy1-1H-pyrazol-4- y0imidazo[1,2-c]pyrimidine (Preparation
J; 0.150 g, 0.642 mmol), 1-(triisopropylsily1)-1Hpyrrol-3-ylboronic acid
(0.257 g, 0.963 mmol), and potassium phosphate (0.321 mL, 0.642 mmol) was
added 6 mL of dioxane and argon was bubbled through the mixture for 15
minutes. Tetrakis(triphenylphosphine)palladium (0) (0.0742 g, 0.0642 mmol)
was added and argon was bubbled through the reaction for 15 minutes. The
flask was sealed under argon and the mixture was heated at 75 C with
stirring overnight. The reaction was then concentrated under reduced
pressure and then taken up in DCM (5 mL). A precipitate was formed and
collected by means of vacuum filtration and washed with DCM (10 nit). The
solid contained product without the triisopropylsilyl protection as well as
inorganic salts. Further purification was not attempted and so was obtained
7-(1-methy1-1H-pyrazol-4-y1)-5- (1H-pyrrol-3-y1)imidazo[1,2-c]pyrimidine
(0.220 g, 0.832 mmol, 130% yield). MS (apci) m/z = 265.1 (M+H). [00649]Step
B: Preparation of tert-butyl 3 -(cyanomethyl)-3 -(3 -(7-(1-methy1-1H-
pyrazol-4-yl)imidazo
[1,2-clpyrimidin-5-y1)-1H-pyrrol-1-yl)azetidine-1-carboxylate: To a flask
charged with 7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrrol-3-y1)imidazo [1,2-
c]pyrimidine (0.0500 g, 0.189 mmol), tert-butyl
3-(cyanomethylene)azetidine-l-carboxylate (Preparation F, Step A; 0.0459 g,
0.237 mmol), and DBU (0.0283 mL, 0.189 mmol) was added 1 mL of acetonitrile
at ambient temperature. The suspension was then stirred and heated to 50 C
overnight. The reaction was loaded directly onto silica gel and eluted with
a mixture of ethyl acetate and 0.5% ammonium hydroxide to afford the title
compound (0.0860 g, 0.188 mmol, 99.14% yield) in high purity. MS (apci) m/z
= 459.2 (M+H). Preparation P
3-cyclopropy1-3-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol
-1-  yl)propanenitrile   96
[00650]4-(4,4,5,5-Tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (2.44 g,
12.6 mmol), 3-cyclopropylacrylonitrile (Preparation B; 2.34 g, 25.1 mmol)
(as a mixture of isomers) and DBU (1.88 mL, 12.6 mmol) were suspended in
MeCN (10 mL) and stirred at 40 C for 3 days. The reaction mixture was
cooled to ambient temperature and concentrated under reduced pressure to
afford the crude material, which was purified by flash column
chromatography (eluant: 25 - 35 % Et0Ac/Hexanes) to furnish
3-cyclopropy1-3-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol-1-y0propanenitrile (2.48 g,
8.64 mmol, 68.8% yield). MS (apci) m/z = 288.2 (M+H). Example 1 3
-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo
[1,2-clpyrimidin-5-y1)-1H-pyrazol-1- vppentanedinitrile  NC N-N CN ,1\1 



[00651]Step A: Preparation of dimethyl 3-(4-(7-(1-methyl-1H-pyrazol-4-
yl)imidazo [1,2-c lpyrimidin-5 -y1)-1H-pyrazol-1-yl)p entanedioate:
7-(1-Methy1-1H-pyrazol-4- y1)-5-(1H-pyrazol-4-y0imidazo[1,2-c]pyrimidine
(Preparation K; 0.165 g, 0.622 mmol) was suspended in CH3CN (5 mL) and
(E)-dimethyl pent-2-enedioate (0.295 g, 1.87 mmol) was added followed by
DBU (0.0947 g, 0.622 mmol). The reaction was warmed to 55 C and heated for
9 hours. The reaction was then cooled and concentrated. The residue was
purified on silica gel (1-4% methanol in DCM) to afford dimethyl
3-(4-(7-(1-methyl-1H-pyrazol-4- yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)pentanedioate (205 mg, 78% yield).
MS (apci) m/z = 424.2 (M+H). [00652]Step B: Preparation of 3
-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
clpyrimidin-5-y1)-1H-pyrazol-1-y1)pentanedioic acid: Lithium hydroxide
hydrate (0.0813 g, 1.94 mmol) was dissolved in water (2 mL) and was added
to a solution of dimethyl 3-(4-(7-
(1-methy1-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)pent
anedioate (0.205 g, 0.484 mmol) in Me0H (4 mL). After stirring 3 days the
reaction was concentrated  97 to remove the Me0H and was then acidified to
pH 4 with 1 N HC1 (approximately 2 mL). Cooling resulted in a solid which
was filtered and washed with Me0H. The filtrate was slightly concentrated
to provide a second crop of product which was combined to provide 3-
(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1- yl)pentanedioic acid (125 mg, 65% yield). MS (apci) m/z
= 396.2 (M+H). [00653]Step C: Preparation of 3
-(4-(7-(1-methy1-1H-pyrazol-4-yl)imidazo [1,2- CI
pyrimidin-5-y1)-1H-pyrazol-1 -yl)p entanedi amide
:3-(4-(7-(1-Methy1-1H-pyrazol-4-
y0imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)pentanedioic acid (60 mg,
0.15 mmol) was dissolved in DMF (1 mL) and cooled to 0 C.
Carbonyldiimidazole (69 mg, 0.42 mmol) was added and after 5 minutes, the
reaction was warmed to ambient temperature. After stirring 2 hours NH3 gas
was bubbled for about 10 minutes. Approximately 2 mL of CH3CN was added to
the reaction to rinse the sides of the flask and the reaction was stirred
for an additional 14 hours. The reaction was then diluted with water (11
mL) and washed with Et0Ac (3 x 15 mL). The aqueous phase was concentrated
and azeotroped with Me0H to provide the desired product
3-(4-(7-(1-methy1-1H-pyrazol-4-ypimidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1- yl)pentanediamide (60 mg, 101% yield) which was used in
the next step without further purification. MS (apci) m/z = 394.1 (M+H).
[00654]Step D: Preparation of 3 -(4-(7-(1-methy1-1H-pyrazol-4-yl)imidazo
[1,2- clpyrimidin-5-y1)-1H-pyrazol-1 -yl)p entanedinitrile
:3-(4-(7-(1-Methy1-1H-pyrazol-4-
y0imidazo[1,2-clpyrimidin-5-y1)-1H-pyrazol-1-y1)pentanediamide (0.047 g,
0.12 mmol) was partially dissolved in DMF (0.3 mL) and DCM (0.5 mL) and
triethylamine (0.08 g, 0.79 mmol) was added. 2,2,24Trichloroacetyl chloride
(0.08 g, 0.44 mmol) was added at 0 C, and the reaction was stirred for 1
hour. Additional reagents (40 mg Et3N and 30 mg acid chloride) were added
and the reaction was complete. The reaction was concentrated and pumped to
dryness. A minimum amount of water was added (1.5 mL) to dissolve the crude
product. Excess sodium chloride was added to the aqueous layer and this
mixture was extracted with Et0Ac (10 x 10 mL) to recover the desired
product. The organic phase was dried using MgSO4 and concentrated to
provide 3-(4-(7-(1-methy1-1H-pyrazol-4-
ypimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)pentanedinitrile (42 mg,
98% yield). MS (apci) m/z = 358.1 (M+H). 1H NMR (d6-DMS0) 6 9.12 (s, 1H),
8.59 (s, 1H), 8.41 (s, 1H), 8.25 (s, 1H), 8.17 (s, 1H), 7.78 (s, 1H), 7.76
(s, 1H), 5.30-5.29 (m, 1H), 3.91 (s, 3H), 1.22- 1.10 (m, 4H).  98 Example 2
3-Cyclopropy1-3-(4-(7-(1-methy1-1H-pyrazol-4-yl)imidazo[1,2-cipyrimidin-5-y
1)-1H- pyrazol-1-y1)propanenitrile  N /../.._.<1 N-N _ 1\1 N
[00655]Toasolutionof7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4- 



yl)imidazo[1,2-c]pyrimidine (Preparation; K-1; 0.130 g, 0.490 mmol) in dry
DMF (2 mL) was added DBU (89.5 mg, 0.588 mmol) and
3-cyclopropylacrylonitrile (Preparation B; 0.183 g, 1.96 mmol). The
reaction mixture was stirred at ambient temperature for 24 hours.
Additional 3-cyclopropylacrylonitrile (0.046 g, 0.49 mmol) was added and
the reaction mixture was stirred at ambient temperature for 72 hours. The
reaction mixture was added to H20 (8 mL), mixed and extracted with Et0Ac.
The combined Et0Ac extracts were washed with saturated NaC1 and dried over
MgSO4/activated carbon. The solution was eluted through a short Si02 column
(15 mL course frit funnel, 1/2 full of Si02) eluting first with Et0Ac, then
with 10% Me0H/Et0Ac. The 10% Me0H/Et0Ac fraction was concentrated and the
resulting residue treated with Et20 and sonicated to give a granular
suspension. The precipitate was allowed to settle, Et20 decanted off, solid
washed with Et20 and then dried under vacuum to provide a
3-cyclopropy1-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile (40 mg, 23% yield) as a
white powder. MS (apci) m/z = 359.2 (M+H). Example 3 Enantiomer 1 of
3-cyclopropy1-3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazol1,2-clpyrimidin-
5-y1)-1H-pyrazol-1-v1)propanenitrile (Peak 1)  N 1./.....(3 N-N   99
[00656]3-Cyclopropy1-3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo[1,2-clpyrimi
din-5- y1)-1H-pyrazol-1-y1)propanenitrile (Example 2; 0.010 g, 0.028 mmol)
was separated by chiral HPLC (Chiral Tech. OD-H; 1 cm x 250 mm; 220 nm, 5
mL/min; 20% Ethano1:80% Hexanes). Peak 1 was isolated to afford Enantiomer
1 of 3-cyclopropy1-3-(4-(7-(1-methyl-
1H-pyrazol-4-ypimidazo[1,2-clpyrimidin-5-y1)-
1H-pyrazol-1-yl)propanenitrile (3.0 mg, 30% yield) peak 1. MS (apci) m/z =
359.2 (M+H). [a]20/D = + 56.5 in chloroform (10 mg/mL). Example 4
Enantiomer 2 of
3-cyclopropy1-3-(4-(7-(1-methyl-1H-pyrazol-4-yflimidazo[1,2-clpyrimidin-
5-y1)-1H-pyrazol-1-yl)propanenitrile (Peak 2)  N-N
[00657]3-Cyclopropy1-3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo[1,2-clpyrimi
din-5- y1)-1H-pyrazol-1-y1)propanenitrile (Example 2; 0.010 g, 0.028 mmol)
was separated by chiral HPLC (Chiral Tech. OD-H; 1 cm x 250 mm; 220 nm, 5
mL/min; 20% Ethano1:80% Hexanes). Peak 2 was isolated to afford Enantiomer
2 of
3-cyclopropy1-3-(4-(7-(1-methyl1H-pyrazol-4-yeimidazo[1,2-clpyrimidin-5-y1)
- 1H-pyrazol-1-yl)propanenitrile (2.5 mg, 25% yield). MS (apci) m/z = 359.2
(M+H). [c]20/D = - 58.5 in chloroform (10 mg/mL). Example 5 3
-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-clpyrimidin-5 -y1)-
1H-pyrazol-1 -  yl)pentanedinitrile  



[00658]7-(1-Methy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-ypimidazo[1,2-c]pyrimid
ine (Preparation K; 0.040 mg, 0.15 mmol) was dissolved in dimethylformamide
(0.6 mL) and 5,5-dimethylhex-2-enenitrile (Table 1, compound k; 56 mg,
0.045 mmol) and  100 2,3,4,6,7,8,9,10-octahydropyrimido [1,2-a] azepine (34
mg, 0.23 mmol) were added and the reaction was heated at 50 C for 7 hours.
The reaction was then cooled and the solvent was removed. The crude
reaction was purified by silica gel chromatography using a gradient (1 to
4% Me0H/DCM) to provide 3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1
,2-c]pyrimidin-5 - y1)-1H-pyrazol-1-yOpentanedinitrile (37 mg, 63% yield)
as a solid. MS (apci) m/z = 389.2 (M+H). [00659]The compounds of Table 3
were prepared according to the method of Example 5 using the appropriate
starting materials. Table 3 Ex. # Structure Name MS 6 \ N-N _
3-(4-(7-(1-methy1-1H- pyrazol-4-y0imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-y1)-3-(pyridin-2- yl)propanenitrile (apci)
m/z = 396.1 (M+H) 7  ____ N-N ...... --14 3-(4-(7-(1-methy1-1H-
pyrazol-4-y0imidazo [1,2- c]pyrimidin-5-y1)-1H-pyrazol1-y1)-3-(pyridin-3-
yl)propanenitrile (apci) m/z = 396.2 (M+H) 



8 N- N-N --    N-- --N' 3-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-y1)-3-(pyridin-4- yl)propanenitrile (apci)
m/z = 396.1 (M+H) 9 - - , 3-(5-methoxypyridin-3-y1)-3-
(4-(7-(1-methyl-1H-pyrazol- 4-yl)imidazo[1,2-c]pyrimidin5-y1)-1H-pyrazol-1-
y1)propanenitrile (apci) m/z = 426.1 (M+H)  101 Ex. # Structure Name MS 10
Br N N-N / , 3-(5-bromopyridin-3-y1)-3-(4- (7-(1-methy1-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1 - yl)propanenitrile 



(apci) m/z = 474/476 (M+H) 11 IIP / N-N ., .... N 3 -(4-(7-(1-methy1-1H-
pyrazol-4-yl)imidazo [1,2- c]pyrimidin-5-y1)-1H-pyrazol-
1-y1)-3-phenylpropanenitrile (apci) m/z = 395.1 (M+H) 12 . a N-N\\ N NN
3-(2-chloropheny1)-3-(4-(7- (1-methyl-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1- yl)propanenitrile (apci)
m/z = 429.1 (M+H) 13     a lik/IN N -N 



--.14 3-(3-chloropheny1)-3-(4-(7- (1-methyl-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1- yl)propanenitrile (apci)
m/z = 429.1 (M+H) 14 a IP / 3-(4-chloropheny1)-3-(4-(7-
(1-methy1-1H-pyrazol-4- yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1 -
yl)propanenitrile (apci) m/z = 429.1 (M+H)  N-N (N AN /    102 Ex. #
Structure Name MS 15 cF3 IP 



/ N-N / NN 3-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-y1)-3 -(3 - (trifluoromethyl)phenyl)propa
nenitrile (apci) m/z = 463.1 (M+H) 16 1 z ?z -... .1/  f__, \ z '
4,,.....,,;z 3-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-y1)-3 -phenylbutanenitrile (apci) m/z = 409.2
(M+H) 17 N-N ---N' 3-cyclopenty1-3-(4-(7-(1- methyl-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1- yl)propanenitrile (apci)
miz = 387.2 (M+H) 18  4,4-dimethyl-3-(4-(7-(1- methyl-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1- yl)pentanenitrile 



(apci) m/z = 375.2 (M+H)  -N ./..   19 N 1-N -  N 3-(4-(7-(1-methy1-1H-
pyrazol-4-yl)imidazo[1,2- c]pyrimidin-5-y1)-1H-pyrazol1-yl)propanenitrile
(apci) m/z = 319.1 (M+H)  103 Ex. # Structure Name MS 20 9_N 7 N-N
3-cyclobuty1-3-(4-(7-(1- methyl-1H-pyrazol-4- yl)imidazo[1,2-c]pyrimidin-5-
y1)-1H-pyrazol-1- y1)propanenitrile (apci) m/z = 373.2 (M+H) 



21 NC / Boc-N \ N-N 'c) N/. N N \ tert-butyl 4-(cyanomethyl)-4-
(4-(7-(1-methy1-1H-pyrazol- 4-yl)imidazo[1,2-c]pyrimidin5
-y1)-1H-pyrazol-1- yl)piperidine-l-carboxylate (apci) m/z = 488.2 (M+H) 22
NC  N-N (1N N N \ 2-(1-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-yl)cyclohexyl)acetonitrile (apci) m/z = 387.3
(M+H) 23 o(TN N-N ) e---NN N 



N \ 2-(1-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-yl)cyclopentyl)acetonitrile (apci) m/z =
373.2 (M+H) 24 NC N-N eN N N N \ 2-(3-(4-(7-(1-methy1-1H-
pyrazol-4-y0imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-yl)oxetan-3-yl)acetonitrile (apci) m/z =
361.2 (M+H)  104 Example 25
3-(4-(3-chloro-7-(1-methy1-1H-pyrazol-4-y1)imidazo[1,2-clpyrimidin-5-y1)-1H
-pyrazol-1- y1)-3-cyclopropylpropanenitrile   [00660]3 -Cyclopropy1-3
-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo [1,2-c] pyrimidin-5 -
y1)-1H-pyrazol-1-y1)propanenitrile (Example 2) (46 mg, 0.13 mmol) and
1-chloropyrrolidine2,5-dione (26 mg, 0.19 mmol) were suspended in DCM (1.3
mL, 0.13 mmol) and stirred at ambient temperature for 1 hour. This was
immediately purified by silica chromatography using a 0-10% Me0H/Et0Ac
gradient to afford the title compound (18 mg, 34% yield) as a light yellow
solid. MS (apci) m/z = 393.2 (M+H). Example 26
5-(1-(2-cyano-1-cyclopropylethyl)-1H-pyrazol-4-y1)-7-(1-methyl-1H-pyrazol-4
-  yl)imidazo[1,2-clpyrimidine-3-carbonitrile   



[00661]Step A: Preparation of
3-cyclopropy1-3-(4-(3-iodo-7-(1-methyl-1H-pyrazol-4- yl)imidazo
[1,2-clpyrimidin-5-y1)-1H-pyrazol-1-yl)propanenitrile: 3 -cyclopropy1-3
-(4-(7-(1- methyl-1H-pyrazol-4-ypimidazo [1,2-c] pyrimidin-5
-y1)-1H-pyrazol-1 -yl)prop anenitrile (Example 2; 84.6 mg, 0.236 mmol) and
1-iodopyrrolidine-2,5-dione (79.7 mg, 0.354 mmol) were suspended in DCM
(2.36 mL, 0.236 mmol) and stirred at ambient temperature for 15 hours. The
reaction mixture was diluted in Et0Ac and washed with saturated sodium
bicarbonate and brine. The organic layer was dried with MgSO4, filtered and
concentrated in vacuo. Purification of the resulting crude material by
silica chromatography using 0-5% Me OH/Et0Ac gradient afforded 3 -cyc
lopropy1-3 -(4-(3 -io do-7-(1-methy1-1H-pyrazol-4-  105 yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)propanenitrile (86.5 mg, 75.7%
yield). MS (apci) m/z = 485.2 (M+H). [00662]Step B: Preparation of
5-(1-(2-cyano-1-cyclopropylethyl)-1H-pyrazol-4-y1)-7-
(1-methyl-1H-pyrazol-4-yflimidazor1,2-cipyrimidine-3-carbonitrile: In a
microwave safe flask, 3 -cyc lopropy1-3 -(443 -io do-7-(1
-methyl-1H-pyrazol-4-ypimidazo [ 1 ,2-c]pyrimidin-5 -
y1)-1H-pyrazol-1-y1)propanenitrile (22.4 mg, 0.0463 mmol) and cyanocopper
(4.56 mg, 0.0509 mmol) were suspended in DMF (463 4, 0.0463 mmol). The
reaction mixture was heated at 160 C for 1 hour. The reaction mixture was
cooled and diluted in Et0Ac and 10% NH4OH (10 mL). The mixture was
separated and the aqueous layer extracted with Et0Ac. The combined organic
layers were washed with brine, dried with MgSO4, filtered and concentrated
in vacuo. Purification using preparative TLC in 15% Me0H/Et0Ac afforded 5-
(1-(2- cyano-l-cyclopropylethyl)-
1H-pyrazol-4-y1)-7-(1-methy1-1H-pyrazol-4-ypimidazo [1,2-
c]pyrimidine-3-carbonitrile (11.0 mg, 62.0% yield). MS (apci) m/z = 384.4
(M+H). Example 27 3-( 1-acetylpip eridin-4-v1)-3-(4-(7-(1
-methyl-1H-pyrazol-4-yflimidazo Ii ,2-clpyrimidin-5 -y1)-
1H-pyrazol-1-yl)prop anenitrile   NN CN / N I,N [00663]Step A: Preparation
of tert-butyl 4-(2-cyano-1-(4-(7-(1-methy1-1H-pyrazol-4- yl)imidazo
[1,2-cipyrimidin-5 -y1)-1H-pyrazol- 1 -yl)ethyl)piperidine-l-carboxylate :
To 7-(1- methyl-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-y1)imidazo [1 ,2-
clpyrimidine (Preparation K; 50 mg, 0.19 mmol) was added DMF (950 4, 0.19
mmol), tert-butyl 4-(2- cyanovinyl)piperidine-l-carboxylate (Table 1,
compound 1; 67 mg, 0.28 mmol) and DBU (185 iaL, 1.3 mmol). The reaction
mixture was heated to 45 C for 8 hours, then diluted in Et0Ac and washed
with water and brine. The organic layer was dried with MgSO4, filtered and
concentrated down to a yellow oil. Purification of the resulting crude
material by reverse phase HPLC using a 0-100% acetonitrile/water gradient
afforded tert-butyl 4-(2-cyano-1-(4- (7-(1-methy1-1H-pyrazol-4-y1)imidazo
[1 ,2-c]pyrimidin-5 -y1)-1H-pyrazol-1- yl)ethyl)piperidine- 1 -carboxylate
(59 mg, 62% yield). MS (apci) m/z = 502.2 (M+H).  106 [00664]Step B:
Preparation of 3 -(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
clpyrimidin-5 -y1)-1H-pyrazol-1 -y1)-3 -(pip eridin-4-yl)prop anenitrile
hydrochloride: Tert-butyl
4-(2-cyano-1-(4-(7-(1-methy1-1H-pyrazol-4-ypimidazo [1 ,2-c] pyrimidin-5
-y1)-1H-pyrazol-1- yl)ethyl)piperidine- 1 -carboxylate (59.4 mg, 0.118
mmol) was dissolved in DCM (592 iaL, 0.118 mmol). To this was added 4N HC1
in dioxane (296 uL, 1.18 mmol) and stirred at ambient temperature for 1
hour. Complete conversion was observed after 1 hour and the reaction
mixture was concentrated to dryness to afford the HC1 salt of
3-(4-(7-(1-methy1-1Hpyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1 -y1)-3 -(pip eridin-4-y0prop anenitrile
(56.0 mg, 99.7% yield). MS (apci) m/z = 402.3 (M+H). [00665]Step C:
Preparation of 3 -(1-acetylpip eridin-4-y1)-3 -(4-(7-(1-methy1-1H- :3
-(4-(7-(1- methyl-1H-pyrazol-4-ypimidazo [1,2- c] pyrimidin-5
-y1)-1H-pyrazol-1-y1)-3-(piperidin-4- yl)prop anenitrile hydrochloride
(10.0 mg, 0.021 mmol) was suspended in THF (211 iaL, 0.0211 mmol). To this
was added triethylamine (8.81 DIPHOS, 0.0632 mmol) to free-base. Acetic
anhydride (2.38 AL, 0.0253 mmol) was added and the reaction mixture stirred
at ambient temperature for 30 minutes. The reaction mixture was then
diluted in saturated sodium bicarbonate and Et0Ac. The layers were
separated and the aqueous layer was extracted with Et0Ac. The combined
organic layers were washed with brine, dried with MgSO4, filtered and
concentrated in vacuo. Purification of the resulting crude material by
reverse phase HPLC using 0-100% acetonitrile/water gradient afforded the
title compound (7.2 mg, 77% yield). MS (apci) m/z = 444.3 (M+H). 



Example 28 2-(1-methy1-4-(4-(7-(1-methy1-1H-pyrazol-4-yflimidazo [1
,2-clpyrimidin-5 -y1)-1H-pyrazol-1- y1)piperidin-4-vnacetonitrile  \
[00666]Step A: Preparation of
2-(4-(4-(7-(1-Methy1-1H-pyrazol-4-vnimidazo[1,2-
cipyrimidin-5-y1)-1H-pyrazol-1-y1)pip eridin-4-yl)acetonitrile
hydrochloride: Tert-butyl 4-
(cyanomethyl)-4-(4-(7-(1-methy1-1H-pyrazol-4-ypimidazo
[1,2-c]pyrimidin-5-y1)-1Hpyrazol-1-yl)piperidine-1-carboxylate (Example 21;
17 mg, 0.035 mmol) was dissolved in  107 DCM (170 4, 0.035 mmol) and
treated with 4N HC1 in dioxane (170 iuL, 0.70 mmol). After 90 minutes, the
reaction mixture was concentrated in vacuo to afford
2-(4-(4-(7-(1-methyl1H-pyrazol-4-yl)imidazo [1,2-c] pyrimidin-5
-y1)-1H-pyrazol-1 -yl)pip eridin-4-yl)acetonitrile hydrochloride (16 mg,
98% yield). MS (apci) m/z = 388.3 (M+H). [00667]Step B: Preparation of 2-(1
-methyl-4-(4-(7-(1-methy1-1H-pyrazol-4- yl)imidazo [1,2-clpyrimidin-5
-y1)-1H-pyrazol-1-yl)pip eridin-4-yl)acetonitrile: 2-(4-(4-(7-(1-
methyl-1H-pyrazol-4-ypimidazo [1,2-c] pyrimidin-5 -y1)-1H-pyrazol-1 -yl)pip
eridin-4- yl)acetonitrile hydrochloride (15.8 mg, 0.0318 mmol) was
suspended in acetonitrile (318 iaL, 0.0318 mmol). To this was added
triethylamine (17.7 'LEL, 0.127 mmol) to freebase, followed by formaldehyde
(25.8 mg, 0.318 mmol). After 30 minutes, NaBH(OAc)3 (33.7 mg, 0.159 mmol)
was added. After stirring for 30 minutes, the reaction mixture was diluted
in saturated sodium bicarbonate and Et0Ac. The aqueous layer was
back-extracted with DCM. The combined organic layer was washed with brine,
dried with Mg504, filtered and concentrated. Purification of the resulting
crude material by reverse phase HPLC using a 0-100%
acetonitrile/watergradientafforded2-(1-methy1-4-(4-(7-(1-methy1-1H-pyrazol-
4-
ypimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)piperidin-4-y1)acetonitrile
(2.0 mg, 16% yield). MS (apci) m/z = 402.1 (M+H). Example 29
2-(1-ethy1-4-(4-(7-(1-methy1-1H-pyrazol-4-yl)imidazo [1 ,2-c] pyrimidin-5
-y1)-1H-pyrazol-1- yl)piperidin-4-yl)acetonitrile
[00668]2-(4-(4-(7-(1-Methy1-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidin-5-y1)-1H
- pyrazol-1-y1)piperidin-4-y1)acetonitrile hydrochloride (Example 28, Step
A; 27.0 mg, 0.0543 mmol) was suspended in acetonitrile (543 iaL, 0.0543
mmol). To this was added triethylamine (30.3 iaL, 0.217 mmol) to freebase,
followed by acetaldehyde (30.5 !at, 0.543 mmol). After 30 minutes,
NaBH(OAc)3 (57.6 mg, 0.272 mmol) was added to reduce. After stirring for 30
minutes, the reaction mixture was diluted in saturated bicarbonate and
Et0Ac. The aqueous layer was back-extracted with DCM. The combined organic
layer was washed  108 with brine, dried with MgSO4, filtered and
concentrated. Purification of the resulting crude material by reverse phase
HPLC using a 0-100% acetonitrile/water gradient afforded afford
2-(1-ethy1-4-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1- yl)piperidin-4-yl)acetonitrile (5.9 mg, 26% yield). MS
(apci) m/z = 416.2 (M+H). Example 30
2-(4-(4-(7-(1-methy1-1H-pyrazol-4-ypimidazo[1,2-clpyrimidin-5-y1)-1H-pyrazo
l-1-y1)-1-  propylpiperidin-4-v1)acetonitrile  



[00669]2-(4-(4-(7-(1-Methy1-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidin-5-y1)-1H
- pyrazol-1-y1)piperidin-4-y1)acetonitrile hydrochloride (Example 28, Step
A; 30.0 mg, 0.0604 mmol) was suspended in acetonitrile (604 iaL, 0.0604
mmol). To this was added triethylamine (33.7 IA, 0.242 mmol), followed by
propionaldehyde (43.6 p.L, 0.6043 mmol). After 30 minutes, NaBH(OAc)3 (64.0
mg, 0.302 mmol) was added. After stirring for 30 minutes, the reaction
mixture was diluted in saturated sodium bicarbonate and Et0Ac. The aqueous
layer was back-extracted with DCM. The combined organic layers were washed
with brine, dried with MgSO4, filtered and concentrated. Purification of
the resulting crude material by reverse phase HPLC using a 0-100%
acetonitrile/water gradient afforded afford
2-(4-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1-y1)-1- propylpiperidin-4-yl)acetonitrile (7.0 mg, 23%
yield). MS (apci) m/z = 430.3 (M+H).  109 Example 31
2-(4-(4-(7-(1-methy1-1H-pyrazol-4-y0imidazo[1,2-clpyrimidin-5-y1)-1H-pyrazo
l-1-y1)-1- f2,2,2-trifluoroethyl)piperidin-4-v1)acetonitri1e
[00670]2-(4-(4-(7-(1-Methy1-1H-pyrazol-4-y0imidazo[1,2-c]pyrimidin-5-y1)-1H
- pyrazol-1-y1)piperidin-4-ypacetonitrile hydrochloride (Example 28, Step
A; 0.050 g, 0.11 mmol) was dissolved in DIEA (0.12 mL, 0.70 mmol) and DMF
(0.2 mL) with sonication. 2,2,2-Trifluoroethyl trifluoromethanesulfonate
(0.025 g, 0.11 mmol) was added and the reaction was stirred at ambient
temperature. After four hours the reaction was applied to a silica caplet
and pumped to dryness. The caplet was applied to a silica column and eluted
with 0.5 - 2% Me0H/DCM. The purified product was isolated to provide
244444741- methy1-1H-pyrazol-4-ypimidazo [1,2-e]pyrimidin-5
-y1)-1H-pyrazol-1-y1)-1-(2,2,2- trifluoroethyl)piperidin-4-yl)acetonitrile
(5.0 mg, 10% yield) as a solid. MS (apei) m/z = 470.2 (M+H). Example 32
3-cyclopropy1-3-(4-(7-(142-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-0)im
idazoI1,2- clpyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile  N-..---= N-N
[00671]Step A: Preparation of
7-(14(2-(trimethylsilvflethoxy)methyl)-1H-pyrazol-4-
y1)imidazorl,2-cipyrimidin-5(6H)-one: A flask was charged with
7-ehloroimidazo[1,2- c]pyrimidin-5(6H)-one (Preparation H; 1.02 g, 6.00
mmol), 4-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-y1)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazole
(Preparation E, 3.24 g, 9.00 mmol), K3PO4 (2.55 g, 12.0 mmol) and XPHOS
(0.572 g, 1.20 mmol). Degassed iPrOH (24 mL) and degassed H20 (2 mL) were
added and the suspension was sonicated for 1-2 minutes. The mixture was
purged with N2 for 10 minutes with vigorous mixing and Pd2dba3  110 (0.549
g, 0.600 mmol) was added. The mixture was heated at reflux under an N2
atmosphere for 24 hours and was cooled to ambient temperature. The mixture
was diluted with Et0Ac (20 mL) and was sonicated for 5 minutes. The
suspension was filtered through a packed Celite plug (Et0Ac elution) and
concentrated to give an orange, oily solid. The solid was treated with Et20
and was stirred until a granular suspension formed. The solid was
collected, washed with Et20 and H20 and dried in vacuum to give the title
compound (1.51 g, 76% yield) as a light tan powder. MS (apei) m/z = 332.3
(M+H). [00672]Step B: Preparation of
5-chloro-7-(142-(trimethylsilyflethoxy)methyl)-1H- 



pyrazol-4-yl)imidazo[1,2-clpyrimidine. To a solution of 7-(1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidin-5(6H
)-one (Step B, 772 mg, 2.33 mmol) in dry DCM (15 mL) was added DIEA (1.22
mL, 6.99 mmol) and the mixture was stirred at ambient temperature for 5
minutes. The mixture was cooled to 0 C and POC13 (855 pL, 9.32 mmol) was
added. The mixture was stirred for 1 hour at 0 C then at ambient
temperature for 18 hours. The reaction mixture was concentrated and the
residual syrup was dissolved in Et0Ac (15 mL). The solution was added
dropwise to stirred 1M K2CO3 (20 mL) cooled to 0 C and stirred for 30
minutes. The mixture was allowed to reach ambient temperature and the Et0Ac
layer was removed. The remaining aqueous layer was extracted with Et0Ac
(2X) and the combined Et0Ac fractions were washed with saturated NaCl. The
Et0Ac solution was dried over MgSO4/activated carbon, filtered through a
packed Celite plug (Et0Ac elution) and concentrated. The residual dark
syrup was dissolved in Et20, treated with activated carbon and filtered
through a packed Celite pug (Et20 elution). The Et20 solution was
concentrated to give a brittle tan foam that was pulverized to a flowing
solid and dried in vacuum. This afforded the title compound (416 mg, 51.0%
yield) as a light tan solid. MS (apci) m/z = 350.1 (M+H). [00673]Step C:
Preparation of 3-cyclopropy1-3-(4-(7-(142-(trimethylsilvl)ethoxy)
methyl)-1H-pyrazol-4-y1)imidazo 11,2- cl pyrimidin-5
-y1)-1H-pyrazol-1-yl)prop anenitrile :A flask was charged with
5-chloro-7-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidine (Step C, 150 mg, 0.429 mmol),
3-cyclopropy1-3-(4-(4,4,5,5- tetramethyl-1,3 ,2-dioxaboro
lan-2-y1)-1H-pyrazol-1-yl)prop anenitrile (Preparation P; 185 mg, 0.643
mmol) and K3PO4 (273 mg, 1.29 mmol). DME (2.5 mL) and H20 (1.5 mL) were
added and the resulting solution was purged with N2 for 15 minutes.
Pd(PPh3)4 (49.5 mg, 0.0429 mmol) was added, the flask sealed, and the
mixture stirred at 80 C for 3.5 hours. The mixture was cooled to ambient
temperature and was diluted with H20 (5 mL). The mixture was extracted with
50% Et0Ac/hexanes and the combined extracts were washed with  111 saturated
NaC1 and dried over MgSO4/activated carbon. The dried solution was eluted
through a Si02 column eluting with 50% Et0Ac/hexanes, Et0Ac and 10%
Me0H/Et0Ac. The Et0Ac and 10%Me0H/Et0Ac pools were combined and
concentrated to give a gold syrup. The syrup was dissolved in Et20 and
concentrated to give the title compound (153 mg, 75.0% yield) as a brittle,
light beige foam. MS (apci) m/z = 475.3 (M+H). Example 33 3
-(4-(7-(1H-pyrazol-4-yflimidazo [1 ,2- clpyrimidin-5-y1)-1H-pyrazol-1-y1)-3
-  cyclopropylpropanenitrile  [00674]To a solution of
3-cyclopropy1-3-(4-(7-(14(2-(trimethylsilypethoxy)methyl)-
1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)propanenitrile (Example 32, 65.0 mg,
0.137 mmol) in DCM (2 mL) was added trifluoroacetic acid (2 mL) and the
mixture was stirred at ambient temperature for 1.5 hours. The mixture was
concentrated and the residue was partitioned into Et0Ac (3 mL) and
saturated NaHCO3 (3 mL). The biphasic mixture was stirred for 15 minutes
and NaC1 was added until saturated. The Et0Ac layer was removed and the
remaining aqueous portion was extracted with Et0Ac. The combined Et0Ac
extracts were dried over MgSO4, filtered through a Celite plug and
concentrated. The residual solid was dissolved in 10% Me0H/Et0Ac and eluted
through a Si02 column using 10% Me0H/Et0Ac for elution. The solution was
concentrated to give the title compound (46 mg, 98% yield) as a white
solid. MS (apci) m/z = 345.2 (M+H). Example 34
3-Cyclopropy1-3-(4-(7-(1-isopropy1-1H-pyrazol-4-y1)imidazo
[1,2-clpyrimidin-5-y1)-1H- .p t_ym1).2_p_ro anenitrile   112
[00675]StepA:Preparationof7-(1-isopropy1-1H-pyrazol-4-y1)-5-(142-
ftrimethylsi1y1)ethoxy)methyl)-1H-pyrazol-4-ypimidazo[1,2-clpyrimidine: To
a flask charged with 7-chloro-5 -(1-((2-(trimethylsilyl)ethoxy)methyl)-
1H-pyrazol-4-yl)imidazo [1,2- c]pyrimidine (Preparation G; 0.200 g, 0.572
mmol), 1-isopropy1-4-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-y1)-1H-pyrazole (0.202 g, 0.857 mmol) (Table 2, compound a),
and potassium phosphate (0.857 mL, 1.71 mmol) was added 5 mL of Dioxane and
argon was bubbled through for 10 minutes before
dicyclohexyl(2',4',6'-triisopropylbipheny1-2- yl)phosphine (0.0545 g, 0.114
mmol) and tris(dibenzylideneacetone)dipalladium (0.0523 g, 0.0572 mmol)
were added quickly and argon was bubbled through the reaction for 10
minutes before it was sealed and heated to 65 C overnight. The reaction was
diluted with ethyl acetate (100 mL) and washed with aqueous saturated
sodium bicarbonate (40 mL) and brine (40 mL). The organic layer was dried
over MgSO4, filtered, and concentrated under reduced pressure. The crude
was purified by silica gel column chromatography, eluting with a mixture of
ethyl acetate and 0.5% ammonium hydroxide to afford
7-(1-isopropy1-1Hpyrazol-4-y1)-5-(1-42-(trimethylsilypethoxy)methyl)-1H-pyr
azol-4-ypimidazo [1,2- c]pyrimidine (0.191 g, 0.446 mmol, 78.1% yield). MS
(apci) m/z = 424.2 (M+H). [00676]Step B: Preparation of
7-(1-isopropy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-
ypimidazo[1,2-clpyrimidine: To a solution of
7-(1-isopropy1-1H-pyrazol-4-y1)-5-(142-
(trimethylsilypethoxy)methyl)-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidine
(0.191 g, 0.451 mmol) in 2.5 mL of DCM was added 2,2,2-trifluoroacetic acid
(1.5 mL, 19.5 mmol) slowly at ambient temperature with stirring under an
inert atmosphere. After 4 hours the reaction mixture was concentrated under
reduced pressure and then allowed to dry on high vacuum over the weekend.
The crude residue was taken up in 5 mL of 1M NaOH and stirred for 10
minutes before solid sodium chloride was added in sufficient amount to
saturate the aqueous. The aqueous was then extracted with chloroform and
then extracted with 10% Me0H in DCM (50 mL). The organic layers were
combined, dried over MgSO4, filtered, and concentrated under reduced
pressure. The crude was dissolved in DCM in preparation for silica gel
chromatography and a short time later a large amount of precipitate was
observed. This solid was collected by means of vacuum filtration and the
solid was rinsed with DCM to afford
7-(1-isopropy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-ypimidazo [1
,2-c]pyrimidine (0.070 g, 0.239 mmol, 52.9% yield). MS (apci) m/z = 294.1
(M+H). [00677]Step C: Preparation of
3-cyclopropy1-3-(4-(7-(1-isopropy1-1H-pyrazol-4- 



y1)imidazo[1,2-clpyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile: To a flask
charged with 7-
(1-isopropy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-yl)imidazo[1,2-c]pyrimidine(0
.0600g,  113 0.2046 mmol) and 3-cyclopropylacrylonitrile (Preparation B;
0.1048 g, 1.125 mmol) was added 1 mL of acetonitrile and DBU (0.04588 mL,
0.3068 mmol) at ambient temperature with stirring. The flask was then
sealed and heated to 50 C overnight. The reaction mixture was diluted with
dichloromethane and loaded directly onto a silica gel column and eluted
with ethyl acetate with 0.5% ammonium hydroxide to afford the title
compound (0.047 g, 0.1204 mmol, 58.86% yield). MS (apci) m/z = 387.2 (M+H).
[00678]The compounds of Table 4 were prepared according to the procedures
of Example 34 Steps A-C, replacing
1-isopropy1-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2- y1)-1H-pyrazole in
Step A with the appropriate boronate ester from Table 2. Table 4 Ex. #
Structure  Name MS  35 N, v N-N eN -N N N / 3-cyclopropy1-3-(4-(7-(1-
(pyridin-3-ylmethyl)-1H- pyrazol-4-y0imidazo[1,2- c]pyrimidin-5-y1)-1H-
pyrazol-1-yl)propanenitrile (apci)m/z 436.2 (M+H) = 



36 N\,, , N-N N \ N-'kN -- N  3-cyclopropy1-3-(4-(7-(1-
(tetrahydro-2H-pyran-4- y1)-1H-pyrazol-4- yl)imidazo[1,2-
c]pyrimidin-5-y1)-1Hpyrazol-1-yl)propanenitrile (apci)m/z 429.2 (M+H) = 37
N, \\ N-N \ N NN ./ --- N N  3-cyclopropy1-3-(4-(7-(1-
isobuty1-1H-pyrazol-4- yl)imidazo[1,2-
c]pyrimidin-5-y1)-1Hpyrazol-1-yl)propanenitrile (apci)m/z 



401.2 (M+H) =  114 Example 38
3-Cyclopropy1-3-(4-(7-(1-(oxetan-3-y1)-1H-pyrazol-4-yl)imidazo[1,2-clpyrimi
din-5-y1)-1H- pol- 1) ro arpititrile N-N N--0 ....__, N [00679]To a flask
charged with 3-(4-(7-chloroimidazo[1,2-c]pyrimidin-5-y1)-1H-
pyrazol-1-y1)-3-cyclopropylpropanenitrile (Preparation M; 0.050 g, 0.16
mmol) , 1-(oxetan-3- y1)-4-(4,4,5,5-tetramethy1-1 ,3 ,2-dioxaboro
lan-2-y1)-1H-pyrazo le (Table 2, compound f; 0.078 g, 0.21 mmol), and
potassium phosphate (0.24 mL, 0.48 mmol) was added 2 mL of dioxane and
argon was bubbled through for 5 minutes before dicyclohexyl(2',4',6'-
triisopropylbipheny1-2-yl)phosphine (0.015 g, 0.032 mmol) and
tris(dibenzylideneacetone)dipalladium (0.015 g, 0.016 mmol) were added. The
reaction was fitted with a septum and argon was bubbled through for 10
minutes before it was sealed and then heated to 75 C for 2 hours. The
reaction mixture was diluted with dichloromethane and loaded directly onto
a silica gel column pre-wetted and eluted with ethyl acetate containing
0.5% ammonium hydroxide to afford the title compound (0.034 g, 0.081 mmol,
50% yield). MS (apci) m/z = 401.2 (M+H). [00680]The compounds of Table 5
were prepared according to the procedure of Example 38, replacing
1-(oxetan-3-y1)-4-(4,4,5,5 -tetramethy1-1,3,2-dioxaborolan-2-y1)-1Hpyrazole
with the appropriate boronate ester or boronic acid. Table 5 Ex. #
Structure Name MS 39 N , \\ N-N NN / 



, 3-cyclopropy1-3-(4-(7-(1-(2,2,2- trifluoroethyl)-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1- yl)propanenitrile (apci)
m/z = 427.1 (M+H)  115 Ex. # Structure  Name MS 40 c).4--_--N N-N c) -NI  3
-cyclopropy1-3 -(4-(7-(1-ethyl- 1H-pyrazol-4-yl)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol- 1-yl)propanenitrile (apci) m/z = 373.2 (M+H)
41 N, Ii>2" N-N N \ 



eNN  / 3 -cyclopropy1-3 -(4-(7-(1-(2- isopropoxyethyl)-1H-pyrazol-4-
yl)imidazo [1,2-c]pyrimidin-5- y1)-1H-pyrazol-1- yl)propanenitrile (apci)
m/z = 331.2 (M+H) 42 -=--N N-N N)   N ./ -   3-(4-(7-(1-cyclobuty1-1H-
pyrazol-4-yl)imidazo [1,2- c]pyrimidin-5-y1)-1H-pyrazol- 1-y1)-3 -
cyclopropylpropanenitrile (apci) m/z = 399.2 (M+H) 43 N , v N-N N 1 /
3-cyclopropy1-3-(4-(7-(oxazol- 5 -yl)imidazo [1,2-c]pyrimidin-5-
y1)-1H-pyrazol-1- yl)propanenitrile 



(apci) m/z = 346.1 (M+H) 44 I Cz z z z L,(I cz z 3 -cyclopropy1-3
-(4-(7-(1-(2-(4- methylpiperazin-l-yl)ethyl)- 1H-pyrazol-4-yl)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-yl)propanenitrile (apci) m/z = 471.3 (M+H)
116                   Example 45
3-Cyclopropy1-3-(4-(7-(5-methyl-1,3,4-thiadiazol-2-ypimidazo[1,2-clpyrimidi
n-5-y1)-1Hpol-ro arp  [00681]Step A: Preparation of methyl
5-hydroxyimidazo[1,2-c]pyrimidine-7- carboxvlate:
7-chloroimidazo[1,2-c]pyrimidin-5(6H)-one (Preparation H; 3.56 g, 21.0
mmol), 1,1'-bis(diphenylphosphino) ferrocene-dichloropalladium (0.864 g,
1.05 mmol) and triethylamine (8.78 mL, 63.0 mmol) were suspended in Me0H
(70 mL) in a stainless steel bomb. The system was sealed and then charged
with 150 psi of carbon monoxide (CO). The system was purged and then
re-charged with CO, followed by heating at 120 C for 15 hours. The system
was cooled to 30 C, and then carefully vented to remove CO(g) and purged
with nitrogen to remove any excess. The reaction mixture was transferred to
a 500 mL flask and concentrated to afford the crude title compound (4.00 g,
98.0% yield). MS (apci) m/z = 194.1 (M+H). [00682]Step B: Preparation of
methyl 5-chloroimidazo[1,2-c]pyrimidine-7- carboxylate: Methyl
5-hydroxyimidazo[1,2-c]pyrimidine-7-carboxylate (4.0 g, 21 mmol) and
N,N-diethylaniline (6.6 mL, 41 mmol) were suspended in POC13 (80 mL, 870
mmol) and heated at 50 C for 30 minutes. The reaction mixture remained
heterogeneous, so the temperature was raised to 100 C. After 30 minutes,
LCMS analysis showed mostly the title compound, along with
5,7-dichloroimidazo[1,2-c]pyrimidine (which was presumably formed from
7-chloroimidazo[1,2-c] pyrimidin-5-ol carried through from the previous
step). The reaction mixture was cooled to ambient temperature and
concentrated down to remove the POC13. The residue was cooled in an ice
bath and quenched carefully with water. Solid K2CO3 was added to neutralize
the solution to pH 7, which was then extracted with DCM. The combined
organic layers were filtered through a Biotage phase separator cartridge
and washed with DCM. The filtrate was concentrated down to a thick dark
greenish brown residue. While sitting overnight, a precipitate formed. The
resultant solid was triturated in DCM and Et20 to give afford methyl
5-chloroimidazo[1,2-c]pyrimidine-7-carboxylate (6.4 g, 21mmol, 100% yield)
as a brick-red solid. The solid was 70% pure, but could not be purified
117 at this stage due to its insolubility. The crude material was used
directly in the next step. MS (apci) m/z = 212.2 (M+H). [00683]Step C:
Preparation of methyl 5-(142-(trimethylsilyflethoxy)methyl)-1H- 



pyrazol-4-y1)imidazo[1,2-clpyrimidine-7-carboxylate: Methyl
5-chloroimidazo[1,2- c]pyrimidine-7-carboxylate (1.00 g, 4.73 mmol),
4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan2-y1)-1-((2-(trimethylsilyl)ethoxy
)methyl)-1H-pyrazole (Preparation E; 1.53 g, 4.73 mmol), K3PO4 (2.01 g,
9.45 mmol), Pd2dba3 (0.433 g, 0.473 mmol), and XPHOS (0.563 g, 1.18 mmol)
were combined dry. To this was added isopropanol (20 mL) and water (0.34
mL, 19 mmol). After de-gassing for 10 minutes, the flask was sealed and
heated to 80 C for 15 hours. The reaction mixture was diluted in EtOAc and
undissolved solid was removed by filtration. The filtrate was concentrated
down and purified by silica chromatography using 50-100% Et0Ac/Hexanes
gradient to afford methyl 5-(1-((2-(trimethylsilypethoxy)methyl)-
1H-pyrazol-4-yl)imidazo[1,2-c]pyrimidine-7-carboxylate (0.477 g, 1.28 mmol,
27.0% yield) as an orange brown solid. MS (apci) m/z = 374.1 (M+H).
[00684]Step D: Preparation of
5-(1-42-(trimethylsilyflethoxy)methyl)-1H-pyrazol-4-
yflimidazo-1-1,2-clpyrimidine-7-carbohydrazide:In a 20 mL flask, methyl
5-(142- (trimethylsily1)-ethoxy)methyl)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidine-7-carboxylate (Example 122; Step C) (50 mg, 0.13 mmol)
was dissolved in EtOH (540 iuL, 0.13 mmol). To this was added a large
excess of hydrazine hydrate (104 iuL, 3.3 mmol). The reaction mixture was
refluxed for 1 hour, and then concentrated down to dryness. The residue was
diluted in EtOAc and washed with water and brine. The organic layer was
dried with MgSO4, filtered and concentrated in vacuo to afford
5-(142-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-
y0imidazo[1,2-clpyrimidine-7-carbohydrazide (45 mg, 90% yield) as a yellow
oil. MS (apci) m/z = 374.4 (M+H). [00685]Step E: Preparation of
N'-acety1-5-(142-(trimethylsilyflethoxy)methyl)-1H-   razol-4- 1
imidrimidine-7-carboh drazide: In a 20 mL flask, 5-(1
(trimethylsily1)-ethoxy)methyl)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidine-7-carbohydrazide (45.1 mg, 0.121 mmol) was dissolved in
DCM (604 lilt, 0.121 mmol). After cooling to 0 C, triethylamine (20.2 iuL,
0.145 mmol) and acetyl chloride (9.45 tiL, 0.133 mmol) were added. The
reaction mixture was allowed to warm to ambient temperature for 15 hours.
This was then diluted in EtOAc and washed with water and brine. The organic
layer was then dried with MgSO4, filtered and concentrated down to afford
N'-acety1-5-(1-((2- (trimethylsilypethoxy)methyl)-1H-pyrazol-4-y0imidazo
[1,2-c]pyrimidine-7-carbohydrazide (40.9 mg, 81.5% yield) as a light yellow
solid. MS (apci) m/z = 416.2 (M+H).  118 [00686]Step F: Preparation of
2-(5-(1H-pyrazol-4-yl)imidazo[1,2-clpyrimidin-7-y1)-5-
methyl-1,3,4-thiadiazole: In a 20 mL flask,
N'-acety1-5-(14(2-(trimethylsilypethoxy)methyl)-
1H-pyrazol-4-yl)imidazo[1,2-e]pyrimidine-7-earbohydrazide (40.9 mg, 0.0984
mmol) was dissolved in dioxane (984 iuL, 0.0984 mmol). To this was added
di-Phosphorus pentasulfide (21.9 mg, 0.0492 mmol) and
Bis(trimethylsilyl)ether (32.0 mg, 0.197 mmol). The reaction mixture was
heated to 100 C for 72 hours. After cooling, the reaction mixture was
quenched with a solution of K2CO3 (45.5 mg) in H20 (1 mL). The mixture was
stirred for 20 minutes, then concentrated in vacuo to remove solvents. The
residue was diluted in water and extracted with DCM. The combined organic
layers were dried with MgSO4, filtered and concentrated in vacuo to afford
the thiadiazole (17.4 mg, 62.4% yield) as a yellow solid. The crude
material was taken onto the next step. MS (apci) miz = 284.2 (M+H).
[00687]Step G: Preparation of
3-cyclopropy1-3-(4-(7-(5-methyl-1,3,4-thiadiazol-2-
yl)imidazo-[1,2-clpyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile: In a 20
mL flask, 2-(5- (1H-pyrazol-4-ypimidazo [1,2-e]pyrimidin-7-y1)-5
-methyl-1,3 ,4-thiadiazole (17.4 mg, 0.0614 mmol) and
3-cyclopropylacrylonitrile (Preparation B; 17.2 mg, 0.184 mmol) were
dissolved in DMF (614 lit, 0.0614 mmol). To this was added DBU (23.0 IA,
0.154 mmol) and stirred at ambient temperature for 40h. The reaction was
incomplete, so another portion of DBU (23.0 IA, 0.154 mmol) and
3-cyclopropylacrylonitrile (17.2 mg, 0.184 mmol) were added. After 4 hours,
the reaction mixture was diluted in Et0Ac, and washed with water and brine.
The organic layer was dried with Mg504, filtered and concentrated down to a
yellow oil. The crude material was purified by silica chromatography using
a 0-10% Me0H/Et0Ac gradient to afford 3 -cyclopropy1-3 -(4-(7-(5
-methyl-1,3 ,4-thiadiazol-2-yl)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile (7.2 mg, 31% yield). MS
(apci) m/z = 377.2 (M+H). Example 46 3 -Cyc
lopropy1-3-(4-(7-(4-methy1-1H-imidazol-1-yflimidazo11,2-clpyrimidin-5
-y1)-1H- pyrazol-1-yl)prop anenitrile    119
[00688]StepA:Preparationof7-(4-methy1-1H-imidazol-1 -y1)-5 -(14(2-
ftrimethylsilypethoxy)methyl)-1H-pyrazol-4-yl)imidazo[1,2-clpyrimidine: To
a flask charged with 4-methyl-1H-imidazole (0.117 g, 1.43 mmol) and 1 mL of
N,Ndimethylformamide was added sodium hydride (60% in oil dispersion)
(0.0514 g, 1.29 mmol) at 0 C with stirring. The reaction mixture was then
placed under nitrogen and allowed to warm to ambient temperature and
stirred for 30 minutes. To the reaction was added 7-chloro5
-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-ypimidazo
[1,2-c]pyrimidine (Preparation G; 0.100 g, 0.286 mmol) and argon was
bubbled through the reaction for 5 minutes. The reaction was sealed and
heated to 100 C. The reaction was diluted with dichloromethane (50 mL) and
5 mL of aqueous saturated sodium bicarbonate was added. The reaction
mixture was stirred for 20 minutes, then concentrated to dryness under
reduced pressure at 50 C and dried on high vacuum overnight. The crude
material was taken up in 1:1 ethyl acetate: dichloromethane with 5%
methanol (100 mL) and sonicated for 1 hour. This suspension was filtered,
the cake was washed with Et0Ac (50 mL) and the rinse was then concentrated
under reduced pressure. The resulting residue was purified by silica gel
chromatography eluting with 1% methanol in dichloromethane containing 0.5 %
ammonium hydroxide to obtain
7-(4-methyl-1H-imidazol-1-y1)-5-(1-((2-(trimethylsilypethoxy)methyl)-
1H-pyrazol-4-ypimidazo [1,2-c]pyrimidine (0.053 g, 0.077 mmol, 27% yield).
MS (apci) m/z = 396.2 (M+H). [00689]Step B: Preparation of 3 -
cyclopropy1-3-(4-(7-(4-methy1-1H-imidazol-1-
yflimidazo-v1)-1H-pyrazol-1-y1)prop anenitrile : Prepared in the same
manner as Example 34 Steps B and C, replacing
7-(1-isopropy1-1H-pyrazol-4-y1)-5-(1-((2-
(trimethylsilypethoxy)methyl)-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidine with
7-(4-methyl1H-imidazol-1 -y1)-5
-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)imidazo [1 ,2-
c]pyrimidine to afford the title compound (0.010 g, 0.0163 mmol, 44%
yield). MS (apci) m/z = 359.1 (M+H).  



120 Example 47 3 -Cyclopropy1-3 -(4-(7-(thiazol-5-yl)imidazo [1 ,2-cl
pyrimidin-5 -y1)-1H-pyrazol-1- vl)propanenitrile  N, v  [00690]To a flask
charged with 3-(4-(7-chloroimidazo[1,2-c]pyrimidin-5-y1)-1H-
pyrazol-1-y1)-3-cyclopropylpropanenitrile (Preparation M; 0.020 g, 0.064
mmol), 5- (tributylstannyl)thiazole (0.029 g, 0.077 mmol),
dicyclohexyl(2',4',6'-triisopropylbipheny1-2- yl)phosphine (0.0061 g, 0.013
mmol), and tris(dibenzylideneacetone)dipalladium (0.0059 g, 0.0064 mmol),
evacuated and backfilled with argon, was added 1.5 mL of dioxane. Argon was
bubbled through the reaction for 5 minutes and the flask was sealed and
heated to 100 C for 3 hours. The reaction mixture was loaded onto a silica
gel column pre-wetted and eluted with ethyl acetate containing 0.5%
ammonium hydroxide to afford the title compound (0.018 g, 0.050 mmol, 78%
yield). MS (apci) m/z = 362.1 (M+H). Example 48
3-cyclopropy1-3-(4-(7-(2-methylthiazol-5-0)imidazor1,2-c[pyrimidin-5-y1)-1H
-pyrazol-1-  0)propanenitrile   [00691]Prepared in the same manner as
Example 47 replacing 5-(tributylstannyl) thiazole with
2-methyl-5-(trimethylstannyl)thiazole to afford title compound (0.021 g,
0.056 mmol, 70% yield). MS (apci) m/z = 376.1 (M+H).  121 Example 49 3
-Cyclopropy1-3-(4-(7-(6-methylpyridin-3 -yl)imidazo
[1,2-clpyrimidin-5-y1)-1H-pyrazol-l- v1)propanenitrile  NN  [00692]To3
-(4-(7-chloroimidazo [1,2-c]pyrimidin-5 -y1)-1H-pyrazol-1-y1)-3 -
cyclopropyl-propanenitrile (Preparation M; 50 mg, 0.16 mmol) in dioxane (5
mL) was added K2CO3 (66 mg, 0.48 mmol), diacetoxypalladium (1.8 mg, 0.0080
mmol), 6-methylpyridin-3- ylboronic acid (44 mg, 0.32 mmol) and sodium
2'-(dicyclohexylphosphino)-2,6- dimethoxybipheny1-3-sulfonate (8.2 mg,
0.016 mmol). The reaction mixture was degassed with argon, sealed and
heated to 80 C for 5 hours. The reaction was cooled to ambient temperature
and concentrated under reduced pressure. The residue was purified by silica
gel chromatography (DCM/Me0H 10:1) to give the final product (20 mg, 34%
yield). MS (apci) m/z = 370.2 (M+H). [00693]The compounds of Table 6 were
prepared according to the procedure of 



Example 49, replacing 6-methylpyridin-3-ylboronic acid with the appropriate
commercially available boronate ester. Table 6 Ex. # Structure Name MS 50
< . _ .. _ ir N-N ....N 3-cyclopropy1-3-(4-(7-(2- methylpyridin-4-
yl)imidazo[1,2-c]pyrimidin-5- y1)-1H-pyrazol-1- yl)propanenitrile (apci)
m/z = 370.3 (M+H) 51 c:L/7 N-N NN 3-cyclopropy1-3-(4-(7-(6-(4-
methylpiperazin-l-yl)pyridin-
3-yl)imidazo[1,2-c]pyrimidin5-y1)-1H-pyrazol-1- y1)propanenitrile (apci)
m/z = 454.2 (M+H)  122 3-Cyclopropy1-3 -(44741,2,3 ,4-tetrahydroisoquino
lin-6-yl)imidazo [1,2- cl pyrimidin-5 -y1)- 1H-pyrazol-1-yl)prop anenitrile
V NN U 



NH [00694]To3 -(4-(7-chloroimidazo [1,2-c]pyrimidin-5
-y1)-1H-pyrazol-1-y1)-3 - cyclopropyl-propanenitrile (Preparation M; 50 mg,
0.16 mmol) in dioxane (5 mL) was added K2CO3 (66 mg, 0.48 mmol),
diacetoxypalladium (1.8 mg, 0.0080 mmol),
2-(tertbutoxycarbony1)-1,2,3,4-tetrahydroisoquinolin-6-ylboronic acid (89
mg, 0.32 mmol) and sodium
2'-(dicyclohexylphosphino)-2,6-dimethoxybipheny1-3-sulfonate (8.2 mg, 0.016
mmol). The reaction mixture was degassed with argon, sealed and heated to
80 C for 5 hours. The reaction was cooled to ambient temperature and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography (DCM/Me0H 10:1) to give the intermediate product, to which
was added DCM/TFA (1 mL/1 mL). The reaction mixture was stirred for 30
minutes and concentrated under reduced pressure. The residue was purified
by silica gel chromatography (DCM/Me0H/NH4OH 10:1:0.1) to give the final
product (20 mg, 31% yield). MS (apci) m/z = 410.3 (M+H). Example 53 3 -Cyc
lopropy1-3 -(4-(7-(2-methyl-1,2,3 ,4-tetrahydroisoquino lin-6-yl)imidazo
[1,2-  clpyrimidin-5-y1)-1H-pyrazol-1-y1)prop anenitrile   [00695]To3-
cyclopropy1-3 -(4-(7-(1 ,2,3 ,4-tetrahydroiso quino lin-6-yl)imidazo [1 ,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-yl)propanenitrile (Example 52; 10 mg, 0.024
mmol) in DCM/Me0H (1 mL/1 mL) was added formaldehyde (49 mg, 0.49 mmol) and
sodium triacetoxyborohydride (16 mg, 0.073 mmol). The reaction mixture was
stirred at ambient temperature for 30 minutes and concentrated under
reduced pressure. The residue was  123 purified by silica gel
chromatography (DCM/Me0H/NH4OH 10:1:0.1) to give the final product (5.0 mg,
48% yield). MS (apci) m/z = 424.3 (M+H). Example 54
3-Cyclopropy1-3-(4-(7-(1,2,3,4-tetrahydroisoquinolin-7-vflimidazor1,2-clpyr
imidin-5-y1)-  1H-pyrazol-1-y1)propanenitrile   [00696]Prepared in the same
manner as Example 52 replacing 2-(tert-
butoxycarbony1)-1,2,3,4-tetrahydroisoquinolin-6-ylboronic acid with
2-(tert-butoxycarbony1)- 1,2,3,4-tetrahydroisoquinolin-7-ylboronic acid to
afford the title compound (20 mg, 31% yield). MS (apci) m/z = 410.3 (M+H).
Example 55 3 -Cyc lopropy1-3 -(4-(7-(2-methyl- 1,2,3 ,4-tetrahydroisog uino
lin-7-yl)imidazo r 1,2- clpyrimidin-5-y1)-1H-pyrazol-1-y1)prop anenitrile
1_. JIN NN  [00697]To3- cyclopropy1-3 -(4-(7-(1 ,2,3 ,4-tetrahydroiso quino
lin-7-yl)imidazo [1,2- 



c]pyrimidin-5-y1)-1H-pyrazol-1-yl)propanenitrile (Example 54; 10 mg, 0.024
mmol) in DCM/Me0H (1mL/1mL) was added formaldehyde (49 mg, 0.49 mmol) and
sodium triacetoxyborohydride (16 mg, 0.073 mmol). The reaction mixture was
stirred at ambient temperature for 30 minutes and concentrated under
reduced pressure. The residue was purified by silica gel chromatography
(DCM/Me0H/NH4OH 10:1:0.1) to give the final product (5.0 mg, 48% yield). MS
(apci) m/z = 424.3 (M+H).  124 Example 56
3-Cyclopropy1-3-(4-(7-(5,6,7,8-tetrahydroimidazo[1,2-alpyrazin-3-yflimidazo
[1,2- c].pyrimidin-5-v1)-1H-pyrazol-1-v1)propanenitrile   [00698]To3
-(4-(7-chloroimidazo [1,2-c]pyrimidin-5 -y1)-1H-pyrazol-1-y1)-3 -
cyclopropyl-propanenitrile (Preparation M; 100 mg, 0.320 mmol) in dioxane
(10 mL) was added K2CO3 (88.4 mg, 0.639 mmol), diacetoxypalladium (7.18 mg,
0.0320 mmol), triphenylphosphine (16.8 mg, 0.0639 mmol) and tert-butyl
5,6-dihydroimidazo[1,2- a]pyrazine-7(8H)-carboxylate (107 mg, 0.480 mmol).
The reaction was sealed and heated to 95 C for 5 hours. The reaction was
cooled to ambient temperature and concentrated under reduced pressure. The
residue was purified by silica gel chromatography (DCM/Me0H/NH4OH 10:1:0.1)
to give the final product (33 mg, 26% yield). MS (apci) m/z = 400.4 (M+H).
Example 57 3-cyclopropy1-3-(4-(7-(7-methyl-5,6,7,8-tetrahydroimidazo
[1,2-alpyrazin-3-yl)imidazo [1,2- clpyrimidin-5-y1)-1H-pyrazol-1-y1)prop
anenitrile  N - N  [00699]To3 -cyclopropy1-3 -(4-(7-(5 ,6,7,
8-tetrahydroimidazo [1,2-a]pyrazin-3 - yl)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1-yl)prop anenitrile (Example 56; 10 mg, 0.025 mmol) in
DCM/Me0H (1 mL/1 mL) was added formaldehyde (50 mg, 0.50 mmol) and sodium
triacetoxyborohydride (16 mg, 0.075 mmol). The reaction mixture was stirred
at ambient temperature for 30 minutes and concentrated under reduced
pressure. The residue  125 was purified by silica gel chromatography
(DCM/Me0H/NH4OH 10:1:0.1) to give the final product (5.0 mg, 48% yield). MS
(apci) m/z = 414.4 (M+H). Example 58
3-(4-(7-(4-(8-Oxa-3-azabicyclo[3.2.1]octan-3-yflphenvflimidazor1,2-clpyrimi
din-5-y1)-1H- pyrazol-1-y1)-3-cyclopropylpropanenitrile NN  0 



[00700]Step A: Preparation of
3-(4-(5-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H- pyrazol-4-y1)imidazo
[1,2-clpyrimidin-7-yl)pheny1)-8-oxa-3-azabicyclo [3 .2 .11 o ctane : To a
flask charged with
7-(4-bromopheny1)-5-(1-42-(trimethylsilypethoxy)methyl)-1H-pyrazol-4-
ypimidazo[1,2-c]pyrimidine (Preparation L; 0.250 g, 0.531 mmol), 8-oxa-3-
azabicyclo[3.2.1]octane (0.430 g, 3.80 mmol), and potassium
2-methylpropan-2-olate (0.119 g, 1.06 mmol) was added 6 mL of THF at
ambient temperature with stirring. Argon was bubbled through the reaction
for 10 minutes before dicyclohexyl(2',6'-dimethoxybipheny1-2- yl)phosphine
(0.0436 g, 0.106 mmol) and tris(dibenzylideneacetone)dipalladium (0.0487 g,
0.0531 mmol) were added. Argon was bubbled through the reaction for 15
minutes before the reaction was sealed and allowed to proceed at 40 C for 4
hours. The reaction was charged with more
tris(dibenzylideneacetone)dipalladium (0.0487 g, 0.0531 mmol) and purged
with argon for 5 minutes before it was sealed and allowed to proceed at 40
C for 7 hours. The reaction mixture was diluted with DCM and aqueous
saturated sodium bicarbonate (2 mL) and stirred for 30 minutes. The layers
were separated and the organic layer was dried over Mg504, filtered, and
concentrated under reduced pressure. The crude residue was purified by
silica gel chromatography eluting with 1% methanol in DCM to afford 3
-(4-(5 -(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-7-yl)pheny1)-8-oxa-3-azabicyclo[3.2.1]octane (0.133 g, 0.265
mmol, 49.0% yield). MS (apci) m/z = 503.2 (M+H). [00701]Step B: Preparation
of 3 -(4-(7-(4-(8-oxa-3 -azabicyclo [3.2.1"octan-3 - yl)phenyl)imidazo [1
,2-clpyrimidin-5-y1)-1H-pyrazol-l-y1)-3 -cyclopropylprop anenitrile :
Prepared in the same manner as Example 34 Steps B and C replacing
7-(1-isopropyl-1H-  126
pyrazol-4-y1)-5-(142-(trimethylsilypethoxy)methyl)-1H-pyrazol-4-yl)imidazo
[1,2-
c]pyrimidinewith3-(4-(5-(142-(trimethylsilypethoxy)methyl)-1H-pyrazol-4-
ypimidazo[1,2-c]pyrimidin-7-y1)phenyl)-8-oxa-3-azabicyclo[3.2.1]octane to
afford the title compound (0.042 g, 0.08751 mmol, 52% yield) MS (apci) m/z
= 466.2 (M+H). Example 59 3 -Cyclopropy1-3 -(4-(7-(4-(4-methylpip erazin-1
-yl)phenyl)imidazo [1,2-cl pyrimidin-5 -y1)-1H- t_y2o1).n_p_ro anenitrile
<y1/ NN  [00702]Prepared in the same manner as Example 58 Steps A to C
replacing 8-oxa-3- azabicyclo[3.2.1]octane in Step A with
1-methylpiperazine to afford the title compound (0.030 g, 0.06298 mmol, 44%
yield). MS (apci) m/z = 453.2 (M+H). Example 60 3-Cyclopropy1-3 (4 (7 (4 (1
methyl-1H-pyrazol-4-y1)phenyl)imidazo[1,2-clpyrimidin-5-y1)-
1H-pyrazol-1-y1)propanenitrile  NN  [00703]Step A:  Preparation of
7-(4-(1-methy1-1H-pyrazol-4-y1)pheny1)-5-(142-
ftrimethylsi1y1)ethoxy)methyl)-1H-pyrazol-4-ypimidazo[1,2-clpyrimidine: A
flask charged with 7-(4-bromopheny1)-5
-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidine (Preparation L; 0.200 g, 0.425 mmol),
1-methy1-4-(4,4,5,5- tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazole
(0.195 g, 0.935 mmol), potassium phosphate (0.271 g, 1.28 mmol),
dicyclohexyl(2',4',6'-triisopropylbipheny1-2-yl)phosphine (0.0507 g, 0.106
mmol), and tris(dibenzylideneacetone)dipalladium (0.0389 g, 0.0425 mmol)
was evacuated and backfilled with argon. To the reaction was added 4 mL of
isopropanol (degassed with argon for 30 minutes) and water (0.0460 mL, 2.55
mmol). The reaction was  127 



sealed and allowed to proceed at 100 C for 4 hours. The reaction was then
diluted with DCM (100 mL), dried over MgSO4, filtered, and concentrated
under reduced pressure. The resulting crude was then purified by means of
silica gel chromatography eluting with a linear gradient of 1-5% methanol
in DCM to afford 7-(4-(1-methy1-1H-pyrazol-4-y1)pheny1)-5-(1-
42-(trimethylsilypethoxy)methyl)-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidine
(0.174 g, 0.365 mmol, 85.9% yield). MS (apci) m/z = 472.2 (M+H).
[00704]Step B:  Preparation of 3 -cyclopropy1-3
-(4-(7-(4-(1-methyl-1H-pyrazol-4- yl)phenyl)imidazol 1
,2-clpyrimidin-5-y1)-1H-pyrazol-1-yl)prop anenitrile : Prepared in the same
manner as Example 34 Steps B and C, replacing
7-(1-isopropy1-1H-pyrazol-4-y1)-5-(1-
((2-(trimethylsilypethoxy)methyl)-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidine
with 7-(4-(1- methy1-1H-pyrazol-4-yOpheny1)-5
-(142-(trimethylsilypethoxy)methyl)-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidine to afford the title compound (0.036 g, 0.08120
mmol; 73% yield). MS (apci) m/z = 435.2 (M+H). Example 61 Tert-butyl 3
-(cyanomethyl)-3 -(4-(7-(1-methyl-1H-pyrazo 1-4-yl)imidazo11,2
-clpyrimidin-5- y1)-1H-pyrazol-1-yflazetidine- 1 -carboxylate  ON
[00705]In a 5L 4-necked flask with an overhead mechanical stirrer was added
5- chloro-7-(1-methy1-1H-pyrazol-4-ypimidazo [1,2-c]pyrimidine (Preparation
J; 34.83 g, 149.1 mmol), tert-butyl 3 -(cyanomethyl)-3-(4-(4,4,5 ,5
-tetramethyl-1,3 ,2-dioxaboro
lan-2-y1)-1HPYrazol-1-yl)azetidine-1-carboxylate (Preparation F; 86.82 g,
223.6 mmol), and K3PO4 (94.92 g, 447.2 mmol) by powder funnel. Dioxane
(745.3 mL, 149.1 mmol) was added to rinse down funnel. Pd(PPh3)4 (17.23 g,
14.91 mmol) was added, followed by 74.5 mL of water. The reaction mixture
was slowly heated to 70 C as measured by an internal temperature probe.
After heating for 6 hours, the reaction mixture was cooled to ambient
temperature. The reaction mixture was diluted in Et0Ac (500 mL) and water
(100 mL), and then the resultant solids were filtered out. The solids were
washed with Et0Ac (2 x 500 mL) to afford a grey-white solid, which was
re-introduced back to the 5L 4-neck flask and diluted with 1L of water and
300 mL of Et0Ac. This was stirred for 3 hours, and then the solids were
isolated by filtration. After washing with Et0Ac (2 x 500 mL), the solids
were dried to afford tert-  128 butyl
3-(cyanomethyl)-3-(4-(7-(1-methy1-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidin-5-
y1)-1Hpyrazol-1-y1)azetidine-1-carboxylate (60.83 g, 132.4 mmol, 88.81%
yield). MS (apci) m/z = 460.1 (M+H). Example 62
2-(3-(4-(7-(1-Methy1-1H-pyrazol-4-ypimidazo[1,2-cipyrimidin-5-y1)-1H-pyrazo
l-1- y1)azetidin-3-ypacetonitrile hydrochloride  CN NH [00706]A 5L 4-neck
flask was equipped with an overhead stirrer and purged with N2. To this was
added tert-butyl 3-(cyanomethyl)-3-(4-(7-(1-methyl-1H-pyrazol-4- yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine-1-carboxylate (Example 61;
60.83 g, 132.4 mmol) and dioxane (661.9 ml., 132.4 mmol) and the flask was
placed in a cool water bath. 4N HC1 in dioxane (661.9 mL, 2648 mmol) was
added in a fast stream. An additional 50 mL of dioxane was added to wash
down the sides. The reaction stalled after 2 hours, so another 140 mL of
HC1 in dioxane was added. After 4 hours, another 50 mL of HC1 in dioxane
was added to drive to completion. The solids were filtered, washed with
dioxane, and then washed with Et20. The resultant solids were dried under
high vacuum to afford 76 g (77% by weight, 103% yield) of the title
compound as a powdery white solid. MS (apci) m/z = 360.2 (M+H). Example 63
2-(1-Acety1-3-(4-(7-(1-methyl-1H-pyrazol-4-ynimidazol-1,2-cipyrimidin-5-y1)
-1H-pyrazol-1- y1)azetidin-3-y1)acetonitrile  CN 



NN / Z <   [00707]To a solution of
2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile hydrochloride
(Example 62; 20 mg, 0.046 mmol) in THF (460 ilL, 0.046 mmol) was added
triethylamine (19 1.LL, 0.14 mmol)  129 and acetic anhydride (5.7 mg, 0.056
mmol). After stirring at ambient temperature for 30 minutes, the reaction
mixture was diluted in water. The reaction mixture was directly purified by
reverse phase HPLC using a 0-100% acetonitrile/water gradient to afford
2-(1-acety1-3-(4- (7-(1-methy1-1H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1-yl)azetidin-3- yl)acetonitrile (15 mg, 0.038 mmol, 82%
yield) as a fluffy white solid. MS (apci) m/z = 402.2 (M+H). Example 64
2-(3-(4-(7-(1-Methy1-1H-pyrazol-4-yflimidazo r1,2-clpyrimidin-5
-y1)-1H-pyrazol-1 -y1)-1- f 3 ,3 ,3 -trifluoroprop anoyl)azetidin-3
-ypacetonitrile     [00708]To a solution of
2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile hydrochloride
(Example 62, 50.0 mg, 0.116 mmol) and HATU (52.8, 0.139 mmol) in dry DMF
(0.50 mL) was added 3,3,3- trifluoropropanoic acid (19.3 mg, 0.150 mmol)
and the mixture was stirred at ambient temperature for 2 minutes. DIEA
(80.6 gL, 0.463 mmol) was added and the resulting homogeneous solution was
stirred at ambient temperature for 18 hours. The reaction mixture was added
to H20 (5.0 mL) and extracted with Et0Ac. The combined extracts were washed
with H20, saturated aqueous NaHCO3 and dried over Mg504. The solution was
eluted through a silica gel column eluting with Et0Ac then with 10%
Me0H/Et0Ac. The 10% Me0H/Et0Ac pool was concentrated to give the title
compound (32 mg, 59% yield) as a white solid. MS (apci) m/z = 470.2 (M+H).
Example 65 2-(3-(4-(7-(1-Methy1-1H-pyrazol-4-yflimidazo [1 ,2 -cl
pyrimidin-5-y1)-1H-pyrazol-1-y1)-1 -(1-  (trifluoromethyl)cycloprop
anecarbonyl)azetidin-3-yl)acetonitrile    



(NN N\ IPI N \  130  [00709]The title compound was prepared according to
the method of Example 64, replacing 3,3,3-trifluoropropanoic acid with
1-(trifluoromethyl)cyclopropane carboxylic acid. The compound was obtained
as a white solid (25 mg, 44% yield). MS (apci) m/z = 496.3 (M+H). Example
66
2-(1-Cyclopropy1-3444741-methy1-1H-pyrazol-4-ypimidazo[1,2-clpyrimidin-5-y1
)-1H- pyrazol-1-1/1)azetidin-3-ypacetonitrile  N- [00710]To a fine
suspension of 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile hydrochloride
(Example 62, 50.2 mg, 0.107 mmol) in 2:1 Me0H/acetic acid (0.60 mL) was
added (1- ethoxycyclopropoxy)trimethylsilane (94.2 mg, 0.535 mmol) and the
mixture was stirred at ambient temperature for 5 minutes. Sodium
cyanoborohydride (42.5 mg, 0.642 mmol) was added in one portion and the
mixture was stirred at 50 C for 3 hours. The mixture was cooled to ambient
temperature and concentrated to dryness. The residual white solid was
partitioned into DCM and 1M K2CO3 (3 mL each) and the mixture was stirred
until both layers were homogeneous. The DCM layer was removed and the
aqueous layer was extracted with DCM. The combined DCM extracts were dried
over Na2SO4, filtered through a Celite pad and concentrated to give a
colorless glass. The glass was purified on a silica gel column eluting with
a step gradient of Et0Ac, 5% Me0H/Et0Ac, and 10% Me0H/Et0Ac to furnish the
title compound (35 mg, 82% yield) as a white solid. MS (apci) m/z = 400.2
(M+H). Example 67 243444741-Methy1-1H-pyrazol-4-yflimidazo
[1,2-clpyrimidin-5-v1)-1H-pyrazol- 1 -y1)- 1 - oxetan-3 -yl)azetidin-3
-ypacetonitrile N-N -Co   WO 2011/130146PCT/US2011/031896 131 [00711]To a
suspension of 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2- 



c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile hydrochloride
(Example 62, 78.4 mg, 0.181 mmol) in dry Me0H (1.0 mL) was sequentially
added 3-oxetanone (39.2 mg, 0.544 mmol) and acetic acid (0.30 mL). The
mixture was stirred at ambient temperature for 5 minutes and sodium
cyanoborohydride (72.0 mg, 1.29 mmol) was added slowly in portions over 5
minutes. The mixture was stirred at ambient temperature for 16 hours and
additional 3-oxetanone (2.0 equivalents) was added. Stirring was continued
for 4 hours and the mixture concentrated to dryness. The residual solids
were partitioned into DCM and 1M K2CO3 (3 mL each) and 1M NaOH was added to
adjust the pH to 13. The mixture was stirred until both layers were
homogeneous, the DCM layer was removed and the aqueous layer was extracted
with DCM. The DCM extracts were combined and dried over Na2SO4. The
solution was eluted through a silica gel plug eluting with DCM, 10%
Me0H/Et0Ac, and then 20% (9:1Me0H/NH4OH)/Et0Ac. The 20% pool was
concentrated to give a colorless glass. The glass was dissolved in minimal
DCM and treated with hexanes to give a granular white precipitate. The
suspension was concentrated to afford the title compound (54 mg, 72% yield)
as a white solid. MS (apci) m/z = 416.2 (M+H). Example 68
2-(3-(4-(7-(1-Methy1-1H-pyrazol-4-ypimidazo
[1,2-clpyrimidin-5-y1)-1H-pyrazol- 1 -y1)-1-  (pyrimidin-2-yl)azetidin-3
-yl)acetonitrile  CN N-N [00712]To a solution of
2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo[1,2- c]pyrimidin-5-y1)-
1H-pyrazol-1 -yl)azetidin-3 -yl)ac etonitrile hydrochloride (Example 62; 30
mg, 0.069 mmol) in acetonitrile (690 4, 0.069 mmol) was added K2CO3 (38 mg,
0.28 mmol) and 2-bromopyrimidine (12 mg, 0.076 mmol). The reaction mixture
was heated to 45 C for 3 days. After diluting in Et0Ac, the mixture was
washed with water and brine. The organic layer was dried with MgSO4,
filtered and concentrated in vacuo to a clear colorless oil. The oil was
purified by reverse phase HPLC using 0-100% acetonitrile/water gradient to
afford 243444741-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1- y1)-1-(pyrimidin-2-y1)azetidin-3-ypacetonitrile (6.1 mg,
20% yield) as a white solid. MS (apci) m/z = 438.2 (M+H).  132 Example 69
2-(1-(2,2-dDifluoroethyl)-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo[1,2-clp
yrimidin-5-y1)- 1H-pyrazol-1-y1)azetidin-3-yflacetonitrile  [00713]To a
solution of 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2- c]
pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidin-3 -yl)ac etonitrile hydrochloride
(Example 62; 30.0 mg, 0.0694 mmol) in acetonitrile (694 iaL, 0.0694 mmol)
was added K2CO3 (38.4 mg, 0.278 mmol) and 2,2-difluoroethyl
trifluoromethanesulfonate (29.7 mg, 0.139 mmol). After heating to 45 C for
2 hours, the reaction was incomplete and another portion of 2,2-
difluoroethyl trifluoromethanesulfonate (20.0 mg, 0.0936 mmol) was added to
drive to completion. Purification of the crude reaction mixture by reverse
phase HPLC afforded 2-(1-
(2,2-difluoroethyl)-3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo
[1,2-c]pyrimidin-5-y1)-1H- pyrazol-1-yl)azetidin-3-y1)acetonitrile (13.2
mg, 45% yield). MS (apci) m/z = 424.2 (M+1-1). Example 70
2-(3-(4-(7-(1-Methy1-1H-pyrazol-4-y0imidazo [1,2-clpyrimidin-5
-y1)-1H-pyrazo 1-1 -y1)-1-  ,3 ,3 -p entafluoropropyl)azetidin-3
-ypacetonitrile  CN N-N ,CF2 F3C / N 



[00714]To a solution of 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidin-3 -yl)ac etonitrile
hydrochloride (Example 62; 30.0 mg, 0.0694 mmol) in acetonitrile (694 iaL,
0.0694 mmol) was added triethylamine (38.7 gL, 0.278 mmol) and
2,2,3,3,3-pentafluoropropyl trifluoromethanesulfonate (39.1 mg, 0.139
mmol). The reaction mixture was heated to 45 C for 2 hours. The crude
reaction mixture was purified by reverse phase HPLC to afford
2-(3-(4-(7-(1-methy1-1H-pyrazol-4-
ypimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-(2,2,3,3,3-pentafluoropr
opyl)azetidin3-ypacetonitrile (2.0 mg, 5.9% yield). MS (apci) m/z = 492.2
(M+H).  133 Example 71 2-(3 -(4-(7-(1-methy1-1H-pyrazol-4-y0imidazo [1
,2-ci pyrimidin-5 -y1)-1H-pyrazol-1-y1)-1- (2,2,2-trifluoro
ethyl)azetidin-3-vflacetonitrile  CN NN / Z ---X CF3   [00715]To a solution
of 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2- c]
pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidin-3 -yl)ac etonitrile hydrochloride
(Example 62; 50 mg, 0.12 mmol) in acetonitrile (1.2 mL, 0.12 mmol) was
added K2CO3 (48 mg, 0.35 mmol) and 2,2,2-trifluoroethyl
trifluoromethanesulfonate (30 mg, 0.13 mmol). The reaction mixture was
heated to 45 C for 15 hours, then cooled. After diluting in water, the
mixture was extracted with Et0Ac. The combined organic layers were dried
over MgSO4, filtered and concentrated in vacuo. Purification of the crude
material by reverse phase HPLC using a 0- 100% acetonitrile/water gradient
afforded 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-(2,2,2-trifluoro ethypaz
etidin-3-yl)acetonitrile (24 mg, 48.0% yield). MS (apci) m/z = 442.2 (M+H).
[00716]The compounds of Table 7 were prepared according to the method of
Example 71 (alkylation) using the appropriate starting materials. Table 7
Ex. # Structure Name MS 72 N-NN-\ 



NLLC\N- 2-(1-ethyl-3-(4-(7-(1-methyl- 1H-pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-yl)azetidin-3-yl)acetonitrile (apci)m/z=
388.2 (M+H) 73 N-N\ N NLLN , 2,2'-(3-(4-(7-(1-methy1-1H-
pyrazol-4-yl)imidazo[1,2- c]pyrimidin-5-y1)-1H-pyrazol1-yl)azetidine-1,3-
diy1)diacetonitrile (apci)m/z= 399.5 (M+H)  134 Ex. # Structure Name MS  74
NN'' 2-(1-(3-fluoropropy1)-3-(4-(7- (1-methyl-1H-pyrazol-4-
yl)imidazo[1,2-cipyrimidin-5- y1)-1H-pyrazol-1-y1)azetidin3-y1)acetonitrile
(apci)m/z 420.2 (M+H) = 



75 N-N 2-(1-(but-2-yny1)-3-(4-(7-(1- methyl-1H-pyrazol-4-
yl)imidazo[1,2-c[pyrimidin-5- y1)-1H-pyrazol-1-y1)azetidin3-y1)acetonitrile
(apci)m/z 412.2 (M+H) = 76 N N-N N1\1 / --1\l' 2-(3-(4-(7-(1-methy1-1H-
pyrazol-4-yl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol1-y1)-1-(prop-2-ynyl)azetidin3-yl)acetonitrile
(apci)m/z 398.2 (M+H) = 77 0N N-N 1 2-(1-(2-fluoroethyl)-3-(4-(7-
(1-methyl-1H-pyrazol-4- yl)imidazo[1,2-c[pyrimidin-5-
y1)-1H-pyrazol-1-y1)azetidin3-y1)acetonitrile (apci)m/z 406.2 (M+H) = 78 



N-N N / N .- 3-(3-(cyanomethyl)-3-(4-(7- (1-methyl-1H-pyrazol-4-
yl)imidazo[1,2-cipyrimidin-5-
y1)-1H-pyrazol-1-y1)azetidin1-yl)propanenitrile (apci)m/z 413.2 (M+H) = 79
F N-NN- F (.N ---14 2-(1-(1,3-difluoropropan-2- y1)-3-(4-(7-(1-methyl-1H-
pyrazol-4-yl)imidazo[1,2-
clpyrimidin-5-y1)-1H-pyrazol1-yl)azetidin-3-yl)acetonitrile (apci)m/z 438.3
(M+H) =  135 Ex. # Structure Name MS  



80 N -N ..... ,N - N 2-(3-(4-(7-(1-methy1-1H- pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol- 1-y1)-1-(2,2,3,3-
tetrafluoropropyl)azetidin-3- yl)acetonitrile (apci)m/z 474.2 (M+H) =
Example 81 2 (3 (4 (7 (1  methyl-1H-pyrazo 1-4-yl)imidazo [1 ,2-cl
pyrimidin-5 -y1)-1H-pyrazol-1-y1)-1- propylazetidin-3 -yl)acetonitrile
---N [00717]In a 2 mL flask, 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-yl)imidazo
[1,2- 0 pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidin-3 -yl)ac etonitrile
hydrochloride (Example 62; 15 mg, 0.035 mmol) was suspended in acetonitrile
(350 4L, 0.035 mmol). To this was added triethylamine (19 AL, 0.14 mmol),
followed by propionaldehyde (25 iaL, 0.35 mmol). After stirring for 30
minutes, NaBH(OAc)3 (37 mg, 0.17 mmol) was added. After the reaction was
complete, it was quenched with saturated bicarbonate solution and extracted
with Et0Ac. The organic layer was washed with brine, dried with MgSO4,
filtered and concentrated in vacuo. The residue was purified by reverse
phase HPLC using a 0-100% acetonitrile/water gradient to afford
2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y0imidazo- [1 ,2-clpyrimidin-5
-y1)-1H-pyrazol1-y1)-1-propylazetidin-3-yl)acetonitrile (7.1 mg, 51% yield)
as a white solid. MS (apci) m/z = 402.2 (M+H). [00718]The compounds of
Table 8 were prepared according to the method of Example 81 (reductive
amination) using the appropriate starting materials.  136 Table 8 Ex. #
Structure Name MS 



82 frN N-NN-K -- - 2-(1-isopropyl-3-(4-(7-(1-methyl-
1H-pyrazol-4-yeimidazo[1,2- clpyrimidin-5-y1)-1H-pyrazol-1-
yl)azetidin-3-yl)acetonitrile (apci)m/z 402.2 (M+H) = 83
--\...........,3__. z--z \ z  2-(1-methyl-3-(4-(7-(1-methyl-
1H-pyrazol-4-yl)imidazo[1,2- clpyrimidin-5-y1)-1H-pyrazol-1-
yl)azetidin-3-y1)acetonitrile (apci)m/z 374.2 (M+H) = 84 N-N1 -
2-(1-(cyclopropylmethyl)-3-(4-(7- (1-methyl-1H-pyrazol-4-
yl)imidazo[1,2-cipyrimidin-5-y1)- 1H-pyrazol-1-yl)azetidin-3-
yl)acetonitrile (apci)m/z 414.2 (M+H) 



= 85 N, Z  2-(1-isobuty1-3-(4-(7-(1-methyl- 1H-pyrazol-4-yl)imidazo[1,2-
clpyrimidin-5-y1)-1H-pyrazol-1- yl)azetidin-3-y1)acetonitrile (apci)m/z
416.2 (M+H) = 86 zs<>,' f)-( z-z c.. z  2-(3-(4-(7-(1-methy1-1H-pyrazol-
4-yl)imidazo[1,2-cipyrimidin-5- y1)-1H-pyrazol-1-y1)-1-(3,3,3-
trifluoropropyl)azetidin-3- y1)acetonitrile (apci)m/z 456.2 (M+H) = 87 z, z
z fy4z \ z.-z---"i c Z 2-(1-(cyclobutylmethyl)-3-(4-(7-
(1-methyl-1H-pyrazol-4-
yl)imidazo[1,2-clpyrimidin-5-ye1H-pyrazol-1-yl)azetidin-3- yl)acetonitrile 



(apci)m/z 428.2 (M+H) =  137 Ex. # Structure Name MS 88 4 1 z,z z 04 \
2-(1-benzy1-3-(4-(7-(1-methyl- 1H-pyrazol-4-ypimidazo[1,2-
clpyrimidin-5-y1)-1H-pyrazol-1- yl)azetidin-3-y1)acetonitrile (apci)m/z=
450.2 (M+H) 89 p , ___,,z z z z3_,, , , z_z 



,.., z 2-(3-(4-(7-(1-methy1-1H-pyrazol- 4-yl)imidazo[1,2-clpyrimidin-5-
y1)-1H-pyrazol-1-y1)-1- ((tetrahydro-2H-pyran-4- y1)methyl)azetidin-3-
y1)acetonitrile (apci)m/z= 458.3 (M+H)  Example 90
2-(3-(4-(3-Chloro-7-(1-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-c] pyrimidin-5
-y1)-1H-pyrazol-1- v1)-1-(2,2,2-trifluoroethyl)azetidin-3 -yflacetonitrile
[00719]To a solution of 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
c] pyrimidin-5-y1)-1H-pyrazol-1 -y1)-1 -(2,2,2-trifluoro ethyl)az
etidin-3-yl)acetonitrile (Example 71, 100 mg, 0.227 mmol) in DCM (1.5 mL)
was added saturated NaHCO3 (1.0 mL) followed by N-chlorosuccinimide (46.3
mg, 0.340 mmol) in one portion. The biphasic mixture was vigorously stirred
at ambient temperature for 17 hours and was diluted with DCM (2 mL). The
solution was washed with H20, dried over Na2SO4 and eluted through a silica
gel plug (Et0Ac elution). The solution was concentrated, the residual glass
was dissolved in minimal DCM and hexane was added to afford a granular
suspension. The suspension was concentrated and the residual solid was
washed with warm 25% Et0Ac/hexanes and dried in vacuum to afford the title
compound (22 mg, 20% yield) as an ivory white powder. MS (apci) m/z = 476.1
(M+H).  138 Example 91 2-(1-(Isopropylsulfony1)-3
-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-ci pyrimidin-5 -y1)-
1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile CN N-N V
[00720]2-(3-(4-(7-(1-Methy1-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidin-5-y1)-1H
- pyrazol-1-y1)azetidin-3-y1)acetonitrile hydrochloride (Example 62; 7.1
mg, 0.016 mmol) was suspended in DCM (90 iLiL, 0.018 mmol) and cooled in an
ice bath. To this was added triethylamine (7.5 !IL, 0.054 mmol) followed by
propane-2-sulfonyl chloride (2.7 mg, 0.019 mmol). The reaction mixture was
allowed to warm to ambient temperature. After 15 hours, the reaction
mixture was diluted in Et0Ac and washed with water and brine. The organic
layer was dried with MgSO4, filtered and concentrated down to afford 2-(1-
(isopropylsulfony1)-3-(4-(7-(1-methy1-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidi
n-5-y1)-1H- 



pyrazol-1-ypazetidin-3-y0acetonitrile (4.8 mg, 0.010 mmol, 58% yield) as a
light yellow oil. MS (apci) m/z = 466.6 (M+H). [00721]The compounds of
Table 9 were prepared according to the method of Example 91 using the
appropriate starting materials. Table 9 Ex. # Structure Name MS 92 2
N-N'''---- o NN N.-- -._, 2-(3-(4-(7-(1-methy1-1H-
pyrazol-4-yl)imidazo11,2-
clpyrimidin-5-y1)-1H-pyrazol-1y1)-1-(methylsulfonyl)azetidin-3-
yl)acetonitrile (apci)m/z= 438.2 (M+H) 93 p7 2 N-N1\17---\ .-    N--- --N'
2-(3-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo11,2-
clpyrimidin-5-y1)-1H-pyrazol-1- y1)-1-(propylsulfonyl)azetidin-3-
yl)acetonitrile 



(apci)m/z= 466.2 (M+H)  139 Ex. # Structure Name MS  94  9 0_, 0z , zsi ,
<, 2-(1-(cyclohexylsulfony1)-3-(4- (7-(1-methy1-1H-pyrazol-4-
yl)imidazo[1,2-cipyrimidin-5- y1)-1H-pyrazol-1-yl)azetidin-3-
y1)acetonitrile (apci)m/z 506.2 (M+H) = 95  0I z z1yz 



2-(1-(cyclopropylsulfony1)-3- (4- (7-(1-methy1-1H-pyrazol-4-
yl)imidazo[1,2-c[pyrimidin-5- y1)-1H-pyrazol-1-yl)azetidin-3-
y1)acetonitrile (apci)m/z 464.2 (M+H) = 96 N-N o F Ni-F 0F ,
2-(3-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo [1,2-
clpyrimidin-5-y1)-1H-pyrazol-ly1)-1- (trifluoromethylsulfonyl)azetidin
-3-yl)acetonitrile (apci)m/z 492.2 (M+H) = 97 1 1-0z, z\.9z .z z---"Iz z-
2-(1-(ethylsulfony1)-3-(4-(7-(1- methyl-1H-pyrazol-4-
yl)imidazo[1,2-c[pyrimidin-5- y1)-1H-pyrazol-1-yl)azetidin-3-
y1)acetonitrile (apci)m/z 452.2 (M+H) 



= 98 N-N / -. F 2-(3-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo [1,2-
Opyrimidin-5-y1)-1H-pyrazol-ly1)-1-(3,3,3-
trifluoropropylsulfonyl)azetidin3-yl)acetonitrile (apci)m/z 520.2 (M+H) =
W--/ F N--iF o -- ,N-- ---N    99 N_N .- 



2 1  .... pl-- N 2-(3-(4-(7-(1-methy1-1H- pyrazol-4-yl)imidazo [1,2-
clpyrimidin-5-y1)-1H-pyrazol-1- y1)-1-(phenylsulfonyl)azetidin-3-
yl)acetonitrile (apci)m/z 500.2 (M+H) =  140 Example 100 2-(3
-(4-(7-(1-Isopropy1-1 -H-pyrazol-4-yl)imidazo [1 ,2-clpyrimidin-5
-y1)-1H-pyrazol-1-y1)-1 - (2,2,2-trifluoro ethyl)azetidin-3-yl)acetonitrile
[00722]Step A: Preparation of tert-butyl
3-(cyanomethy1)-3-(4-(7-(1-isopropy1-1H- razol-4- 1 imidazo 1 2-c
rimidirazol-1- 1)azetidine-1-carbox late:7-(1-
isopropyl-1H-pyrazol-4-0-5-(1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidine
(Example 34, Step B) was reacted in the same manner as Example 34, Step C,
replacing 3- cyclopropylacrylonitrile with tert-butyl
3-(cyanomethylene)azetidine-1-carboxylate (Preparation F, Step A) to obtain
tert-butyl 3-(cyanomethyl)-3-(4-(7-(1-isopropy1-1Hpyrazol-4-y0imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine-1-carboxylate (0.090 g,
0.1846 mmol, 64% yield). MS (apci) m/z = 488.3 (M+H). [00723]Step B:
Preparation of 2 (3 (4 (7 (1  isopropy1-1H-pyrazol-4-yl)imidazo[1,2-
clpyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-yflacetonitrile hydrochloride:
To a suspension of tert-butyl
3-(cyanomethyl)-3-(4-(7-(1-isopropy1-1H-pyrazol-4-yl)imidazo [1,2-c]
pyrimidin5-y1)-1H-pyrazol-1-y0azetidine-1-carboxylate (0.090 g, 0.185 mmol)
in 1.5 mL of dioxane was added hydrogen chloride (1.8 mL, 7.20 mmol) in
dioxane at ambient temperature with stirring. After 2 hours, 0.5 mL of
methanol was added to dissolve all solids and the reaction was concentrated
under reduced pressure. The crude was suspended in DCM, sonicated, and
concentrated three times and the resulting crude was dried on high vacuum
for 3 hours to afford 2-(3-(4-(7-(1-isopropy1-1H-pyrazol-4-y1)imidazo [1
,2-c]pyrimidin-5 -y1)-1H-pyrazol-1- yl)azetidin-3 -yl)acetonitrile
hydrochloride (0.116 g, 0.217 mmol, 93% yield). MS (apci) m/z = 388.2
(M+H). [00724]Step C: Preparation of
2-(3-(4-(7-(1-isopropy1-1-H-pyrazol-4-yl)imidazo [1,2- CI
pyrimidin-5-y1)-1H-pyrazol-1 -y1)-1 -(2,2,2-trifluoro ethyl)az
etidin-3-yl)acetonitrile : To a flask charged with
2-(3-(4-(7-(1-isopropy1-1H-pyrazol-4-y0imidazo [1,2-c]pyrimidin-5 -y1)-
1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile hydrochloride (0.050 g, 0.10
mmol) was added 1 mL of acetonitrile, potassium carbonate (0.10 g, 0.75
mmol), and 2,2,2-trifluoroethyl trifluoromethanesulfonate (0.040 g, 0.17
mmol) at ambient temperature with stirring. The  141 reaction flask was
then sealed and allowed to proceed at ambient temperature over the weekend.
The reaction was diluted with DCM and the suspension was loaded directly
onto a silica gel column pre-wetted and eluted with 75% ethyl acetate in
Hexanes with 1% ammonium hydroxide to afford the title compound (0.022 g,
0.047 mmol, 47% yield). MS (apci) m/z = 470.2 (M+H). Example 101 



2-(3-(4-(7-(1-Isopropy1-1H-pyrazol-4-yl)imidazor1,2-clpyrimidin-5-y1)-1H-py
razol-1-y1)-1- ftrifluoromethylsulfonyl)azetidine-3-y1)acetonitrile  N //
[00725]To a flask charged with
2-(3-(4-(7-(1-isopropy1-1H-pyrazol-4-yl)imidazo [1,2- c]
pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidin-3-yl)ac etonitrile hydrochloride
(Example 100 Step B; 0.050 g, 0.1006 mmol) and TEA (0.08416 mL, 0.6038
mmol) and 1 mL of DCM was added trifluoroacetic anhydride (0.01862 mL,
0.1107 mmol) at 0 C with stirring. The reaction was allowed to warm to
ambient temperature and stirred overnight. The reaction was diluted with
DCM (2 mL) and then loaded directly onto silica and eluted with 75% ethyl
acetate in hexanes with 1% ammonium hydroxide to afford the title compound
(0.018 g, 0.03465 mmol, 34.43% yield). MS (apci) m/z = 520.1 (M+H). Example
102 2-(3 -(447 -(2-Methylthiazol-5 -v1)imidazo I-1,2-cl pyrimidin-5
-v1)-1H-pyrazol-1 -v1)-1-(2,2,2-  trifluoroethyl)azetidin-3-yl)acetonitrile
CF 3 S'  /---- N [00726]Step A: Preparation of
2-methyl-5-(5-(142-(trimethylsilyflethoxy)methyl)-
1H-pyrazol-4-yllimidazo[1,2-clpyrimidin-7-yOthiazole: A flask charged with
7-chloro-5-(1-  142
((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)imidazo
[1,2-c]pyrimidine(Preparation G; 0.200 g, 0.572 mmol) and
2-methyl-5-(trimethylstannyOthiazole (0.165 g, 0.629 mmol) was evacuated
and backfilled with argon before 4 mL of dioxane were added and argon was
bubbled through for 5 minutes. Tris(dibenzylideneacetone)dipalladium
(0.0523 g, 0.0572 mmol) and
dicyclohexyl(2',4',6'-triisopropylbipheny1-2-yl)phosphine (0.0545 g, 0.114
mmol) were added, argon was bubbled through the reaction for 10 minutes.
The reaction flask was sealed and heated to 100 C with stirring for 2
hours. The reaction mixture was loaded directly onto a silica gel column
pre-wetted and eluted with a gradient of 25-100% ethyl acetate with 1%
ammonium hydroxide to afford 2-methy1-5-(5-(1-((2-
(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-7-yl)thiazole (0.196 g, 0.475 mmol, 83.1% yield). MS (apci) m/z
= 413.1 (M+H). [00727]Step B: Preparation of
5-(5-(1H-pyrazol-4-yl)imidazo[1,2-c]pyrimidin-7-y1)-
2-methylthiazole:2-methyl-5-(5 -(1
((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4- yOimidazo
[1,2-c]pyrimidin-7-yOthiazole (0.196 g, 0.475 mmol) was dissolved in 3 mL
of DCM before TFA (2.0 mL, 26.0 mmol) was added slowly at room temperature.
The reaction was allowed to stir at room temperature for 8 hours. The
reaction mixture was concentrated under reduced pressure to afford the
crude material. The crude material was purified via column chromatography,
eluting with 5% Me0H in DCM with 1% NH4OH to afford the title compound
(0.087 g, 64.9% yield). MS (apci) m/z = 283.1 (M+H). [00728]Step C:
Preparation of tert-butyl 3-(cyanomethyl)-3-(4-(7-(2-methylthiazol-5-
yOimidazo[1,2-c]pyrimidin-5 -y1)-1H-pyrazol- 1 -yl)azetidine-l-carboxylate
:2-Methyl-5-(5- (1
-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-4-y1)imidazo
[1,2-c]pyrimidin-7-yl)thiazo le (14 mg, 0.50 mmol) was reacted in the same
manner as Example 34, Step C replacing 3-
cyclopropylacrylonitrilewithtert-butyl3- (c yanomethylene)azetidine- 1 -c
arboxylate (Preparation F, Step A; 0.0096 g, 0.050 mmol) to afford
tert-butyl 3-(cyanomethyl)-3-(4-(7- (2-methylthiazol-5 -yl)imidazo [1 ,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-y1)az etidine-1 - 



carboxylate (0.018 g, 0.03702 mmol, 75% yield). MS (apci) m/z = 477.1
(M+H). [00729]Step D: Preparation of
2-(3-(4-(7-(2-methylthiazol-5-yl)imidazo [1,2- c]pyrimidin-5
-y1)-1H-pyrazol-1 -y1)-1-(2,2,2-trifluoro ethyl)azetidin-3-yl)acetonitrile:
Prepared in the same manner as Example 100, Steps B and C replacing
tert-butyl 3- (cyanomethyl)-3 -(4-(7-(1 -isopropyl-H-pyrazol-4-yl)imidazo
[1,2- c]pyrimidin-5-y1)-1Hpyrazol-1 -yl)azetidine-1 -
carboxylatewithtert-butyl3-(cyanomethyl)-3 -(4-(7-(2- methylthiazol-5
-yl)imidazo [1 ,2- c] pyrimidin-5 -y1)-1H-pyrazol-1-yl)azetidine-1 -
carboxylate to afford the title compound (0.012 g, 0.022 mmol, 54% yield).
MS (apci) miz = 459.1 (M+H).  143 Example 103 2-(3 -(4-(7-(1-Cyc
lobuty1-1H-pyrazol-4-y0imidazo [1,2 -cl pyrimidin-5
-y1)-1H-pyrazol-1-y1)-1- (2,2,2-trifluoro ethyl)azetidin-3-vflacetonitrile
[00730]Step A: Preparation of tert-butyl
3-(cyanomethyl)-3-(4-(7-(1-cyclobuty1-1H- pyrazol-4-y1)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine-1-carboxylate:The
tert-butyl3 -(4-(7-chloroimidazo [1,2- c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-3
-(cyanomethyl) azetidine-l-carboxylate (0.080 g, 0.19 mmol) (Preparation
N), 1-cyclobuty1-4-(4,4,5,5-
tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (Table 2, compound e;
0.072 g, 0.29 mmol), and potassium phosphate (0.29 mL, 0.58 mmol) were
combined in 3 mL of dioxane and argon was bubbled through for 10 minutes
before dicyclohexyl(2',4',6- triisopropylbiphenyl-2-y1)phosphine (0.018 g,
0.039 mmol) and Pd2dba3 (0.018 g, 0.019 mmol) were added. Argon was bubbled
through the reaction for 15 minutes. The reaction flask was sealed and
heated to 75 C with stirring for 2.5 hours and then at ambient temperature
overnight. The reaction was concentrated under reduced pressure and the
crude was purified by silica gel chromatography eluting with Et0Ac
containing 0.5% NH4OH to afford tert-butyl 3 -(cyanomethyl)-3-(4-(7-(1-
cyclobutyl- 1H-pyrazol-4-yl)imidazo [ 1,2-  pyrimidin-5 -y1)-1H-pyrazol-1
-yl)az etidine-1 - carboxylate (0.094 g, 0.19 mmol, 97% yield). MS (apci)
m/z = 500.3 (M+H). [00731]Step B: Preparation of
2-(3-(4-(7-(1-cyclobuty1-1H-pyrazol-4-yl)imidazo[1,2- pyrimidin-5
-y1)-1H-pyrazol-1 -y1)-1-(2,2,2-trifluoro ethyl)azetidin-3-yl)acetonitrile:
Prepared in the same manner as Example 100 Steps B and C replacing
tert-butyl 3- (cyanomethyl)-3 -(4-(7-(1 -isopropyl-H-pyrazol-4-yl)imidazo
[1,2- c]pyrimidin-5-y1)-1Hpyrazol-1 -yl)azetidine-1 - carboxylate with
tert-butyl 3 -(cyanomethyl)-3-(4-(7-(1 - cyclobutyl1H-pyrazol-4-yl)imidazo
[1,2-c] pyrimidin-5 -y1)-1H-pyrazol-1 -yl)azetidine- 1 -c arboxylate to
afford the title compound (0.023 g, 0.044 mmol, 45% yield). MS (apci) m/z =
482.2 (M+H).  144 Example 104
2-(3-(4-(7-(1-Ethy1-1H-pyrazol-4-y0imidazo[1,2-clpyrimidin-5-y1)-1H-pyrazol
-1-y1)-1- (2,2,2-trifluoroethyl)azetidin-3-vflacetonitrile   



[00732]Step A: Preparation of
2-(3-(4-(7-chloroimidazol-1,2-clpyrimidin-5-v1)-1H- razol-1- 1
azetidiphydrochloride: To a suspension of tert-butyl 3-(4-(7- chloroimidazo
[1 ,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-3 -(cyanomethypazetidine-1-
carboxylate (Preparation N; 0.050 g, 0.12 mmol) in 1 mL of dioxane was
added hydrogen chloride (0.5 mL, 2.0 mmol) as a 4M solution in dioxane at
ambient temperature. The reaction mixture was stirred for 2.5 hours. The
solvent was then removed under a stream of nitrogen at ambient temperature
overnight. About 5% of the starting material was observed, so the crude
material was subjected to the reaction conditions outlined above for 1 hour
and the solvent was again removed under a stream of nitrogen to afford
2-(3-(4-(7- chloroimidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile
hydrochloride (0.059 g, 0.13 mmol, 106% yield). MS (apci) m/z = 314.1
(M+H). [00733]Step B: Preparation of
2-(3-(4-(7-chloroimidazo[1,2-c]pyrimidin-5-y1)-1H-
pyrazol-1-y1)-1-(2,2,2-trifluoroethyDazetidin-3-ypacetonitrile: In 1.5 mL
of DMF were combined2-(3-(4-(7-chloroimidazo [1,2-c] pyrimidin-5 -y1)-
1H-pyrazol-1 -yl)azetidin-3 - yl)acetonitrile hydrochloride (0.059 g, 0.14
mmol), DIEA (0.15 mL, 0.84 mmol), and 2,2,2- trifluoroethyl
trifluoromethanesulfonate (0.049 g, 0.21 mmol) and allowed to proceed at
ambient temperature with stirring. After 2 hours the DMF was removed under
reduced pressure with heating and the crude was purified by means of silica
gel chromatography eluting with 1:1 Et0Ac/hexanes containing 0.25% NH4OH to
afford 2-(3-(4-(7- chloroimidazo [1 ,2-c[
pyrimidin-5-y1)-1H-pyrazol-1-y1)-1 -(2,2,2-trifluoro ethyl)azetidin-3 -y1)
acetonitrile (0.034 g, 0.086 mmol, 62% yield). MS (apci) m/z = 396.1 (M+H).
[00734]Step C: Preparation of 2 (3 (4 (7 (1
ethy1-1H-pyrazol-4-y1)imidazo[1,2-
cipyrimidin-5-y1)-1H-pyrazol-1-y1)-1-(2,2,2-trifluoroethyl)azetidin-3-y1)ac
etonitrile:In a flask containing
2-(3-(4-(7-chloroimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-(2,2,2-
trifluoroethyl)azetidin-3-yl)acetonitrile (0.015 g, 0.038 mmol),
1-ethyl-1H-pyrazol-4- ylboronic acid (0.0080 g, 0.057 mmol), and K3PO4
(0.057 mL, 0.11 mmol) was added 1 mL  WO 2011/130146PCT/US2011/031896 145
of dioxane and argon was bubbled through for 10 minutes before
dicyclohexyl(2',4',6'- triisopropylbipheny1-2-yl)phosphine (0.0036 g,
0.0076 mmol) and tris(dibenzylideneacetone)dipalladium (0.0035 g, 0.0038
mmol) were added and the reaction was then sealed and heated to 80 C for 6
hours. The reaction mixture was loaded directly onto a silica gel column
and eluted with Et0Ac containing 0.5% NH4OH to afford the title compound
(0.015 g, 0.031 mmol, 83% yield). MS (apci) m/z = 456.2 (M+H). Example 105
2-(3 -(4-(7-(1 -(Oxetan-3 -y1)-1H-pyrazol-4-yl)imidazo [1,2- cl pyrimidin-5
-y1)- 1H-pyrazol-1 -  y1)-1 -(2,2,2-trifluoroethyl)azetidin-3
-yl)acetonitrile     ' 



[00735]Prepared in the same manner as Example 104, Step C replacing
1-ethy1-1H- pyrazol-4-ylboronic acid with 1 -(oxetan-3 -y1)-4-(4 ,4 ,S
,5-tetramethyl- 1,3 ,2-dioxaborolan-2- y1)-1H-pyrazole (Table 2, compound
f) to afford the title compound 2-(3-(4-(7-(1-(oxetan-3-
y1)-1H-pyrazol-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1-y1)-1-(2,2,2- trifluoroethypazetidin-3-yOacetonitrile
(0.010 g, 0.021 mmol, 55% yield). MS (apci) m/z = 484.0 (M+H). Example 106
3 -(3 -methy1-4-(7-(1 -methyl-1H-pyrazol-4-ypimidazo [1,2-cl pyrimidin-5
-y1)-1H-pyrazol-1 - yl)propanenitrile  N-N A)r \\ N N/ [00736]Step A:
Preparation of 7-(1 -methyl-1H-pyrazol-4-y1)-5 -(3 -methy1-1H-pyrazol-
4-yl)imidazo[1,2-clpyrimidine: To a flask charged with
5-chloro-7-(1-methy1-1H-pyrazol-4- yl)imidazo[1,2-c]pyrimidine (Preparation
J; 0.650 g, 2.78 mmol), 3-methy1-4-(4,4,5,5-
tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (0.868 g, 4.17 mmol), and
2 M K3PO4 (4.17 mL, 8.35 mmol)was added 20 mL of DME and argon was bubbled
through for 15 minutes before tetrakis(triphenylphosphine)palladium (0)
(0.321 g, 0.278 mmol) was added.  146 The flask was sealed and the reaction
was heated to 100 C for 4 hours, then allowed to cool to ambient
temperature and stirred overnight. The reaction mixture was diluted with
Et0Ac (300 mL) and washed with aqueous saturated sodium bicarbonate (50
mL). The organic layer was washed with brine (50 mL), dried over MgSO4,
filtered, and concentrated under reduced pressure. The crude material was
taken up in DCM in preparation for chromatography when a precipitate began
to form and continued to thicken over time. The addition of minimal Me0H
(0.5 mL) did not dissolve the precipitate. The solid was collected by
vacuum filtration and retained. The rinse was purified by means of silica
gel chromatography eluting with a gradient of 5-10% Me0H in Et0Ac
containing 1% NH4OH. This was successful at generating material that was
combined with the solid above to afford
7-(1-methy1-1H-pyrazol-4-y1)-5-(3-methyl-1H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidine (0.215 g, 0.770 mmol, 27.7% yield). MS (apci) m/z = 280.1
(M+H). [00737]StepB:Preparationof3 -(3 -methyl-4-(7-(1-methy1-1H-pyrazol-4-
yflimidazor1,2-clpyrimidin-5-y1)-1H-pyrazol-1-v1)propanenitrile: To a flask
charged with 7- (1-methy1-1H-pyrazol-4-y1)-5 -(3
-methy1-1H-pyrazol-4-ypimidazo [1 ,2-c]pyrimidine (0.025 g, 0.090 mmol) and
acrylonitrile (0.032 mL, 0.49 mmol) was added 1 mL of acetonitrile and DBU
(0.027 mL, 0.18 mmol) and the flask was sealed under nitrogen and allowed
to proceed at ambient temperature overnight. The reaction was diluted with
3 mL of DCM, loaded directly onto a silica gel column and eluted with 1%
Me0H in Et0Ac containing 1% NH40H to afford a mixture of regioisomers from
alkylation at N-1 and N-2. The mixture was purified by silica gel
chromatography, eluting with a gradient of 1.0-5.0% Me0H in DCM with 0.5%
NH4OH to afford the title compound (5.0 mg, 0.0150 mmol, 17% yield). MS
(apci) m/z = 333.1 (M+H). The structure and regioisomer were confirmed by
observed nOe signals. Example 107 3 -(5 -methy1-4-(7-(1
-methyl-1H-pyrazol-4-y1)imidazo r 1,2-cl pyrimidin-5 -y1)-1H-pyrazol-1 -
vl)propanenitrile    147 [00738]The title compound was isolated from
Example 106. This minor isomer was purified by means of preparative TLC,
eluting with 10% Me0H in DCM containing 1% NH4OH to afford the title
compound (4.0 mg, 0.0120 mmol, 13% yield). MS (apci) m/z = 333.2 (M+H). 



Example 108 2-(3-(3-methy1-4-(7-(1-methy1-1H-pyrazol-4-ypimidazo [1 ,2-cl
pyrimidin-5 -y1)-1H-pyrazol-1- y1)-1-(2,2,2-trifluoroethyl)azetidin-3
-yflacetonitrile   [00739]Step A:Preparation of tert-butyl
3-(cyanomethyl)-3-(3-methy1-4-(7-(1-
methyl-1H-pyrazol-4-yflimidazo[1,2-cipyrimidin-5-y1)-1H-pyrazol-1-y1)azetid
ine-1-  carboxylate): Prepared in the same manner as Example 106, Step B,
replacing acrylonitrile with tert-butyl
3-(cyanomethylene)azetidine-1-carboxylate (Preparation F, Step A) to afford
tert-butyl3 -(cyanomethyl)-3-(3
-methyl-4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-  pyrimidin-5
-y1)-1H-pyrazol-1 -yl)az etidine-1 -carboxylate (0.064 g, 0.135 mmol, 76%
yield). MS (apci) m/z = 474.2 (M+H). [00740]Step B: Preparation of 2-(3 -(3
-methyl-4-(7-(1-methy1-1H-pyrazol-4- yflimidazo,2pyrimidin-5
-y1)-1H-pyrazol-1-y1)-1-(2,2,2-trifluoroethyl)azetidin-3-y1)  acetonitrile:
Prepared in the same manner as Example 100, Steps B and C, replacing
tertbutyl 3 -(cyanomethyl)-3-(4-(7-(1-isopropyl-H-pyrazol-4-ypimidazo
[1,2-c]pyrimidin-5 -y1)- 1H-pyrazol-1-yl)azetidine-1-carboxylate with
tert-butyl 3-(cyanomethyl)-3 -(3 -methyl-4-(7(i-methyl-
1H-pyrazol-4-ypimidazo [1,2-c]pyrimidin-5 -y1)-1H-pyrazol-1-yl)azetidine-1-
carboxylate to afford the title compound (0.018 g, 0.038 mmol, 53% yield).
MS (apci) m/z = 456.2 (M+H).  148 Example 109
3-Cyclopropy1-3-(3-methyl-4-(7-(1-methyl-1H-pyrazol-4-y0imidazo[1,2-clpyrim
idin-5-y1)- 1H-pyrazol-1-y1)propanenitrile   [00741]Prepared in the same
manner as Example 106 Step B replacing acrylonitrile with
3-cyclopropylacrylonitrile (Preparation B) to afford the title compound
(0.029 g, 0.0778 mmol, 87% yield). MS (apci) miz = 373.2 (M+H). Example 110
3 -Cyclop enty1-3 -(4474441 -methylpip eridin-4-yl)phenyl)imidazo 11 ,2-cl
pyrimidin-5 -y1)-1H- pyrazol-1-yl)prop anenitrile  N-N  [00742]Step A:
Preparation of tert-butyl 4-(4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-
2-yl)phenyl)piperidine-1-carboxylate: To a solution of tert-butyl
4-(4-bromophenyl) piperidine-l-carboxylate (13.5 g, 39.7 mmol) in dioxane
(40 mL) was added 4,4,5,5- tetramethy1-1,3,2-dioxaborolane (8.64 mL, 59.5
mmol) and triethylamine (16.6 mL, 119 mmol). The solution was purged with
argon for 5 minutes. Dichlorobis(acetonitrile) palladium (0.309 g, 1.19
mmol) and 2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (1.95 g, 4.76
mmol) were then added, and the reaction mixture was again purged with argon
for 5 minutes. The reaction mixture was then sealed and heated at 110 C for
90 minutes. The reaction mixture was cooled to ambient temperature and
filtered through a glass fiber filter paper. The filtrate was concentrated
under reduced pressure and the residue purified by silica gel column
chromatography, eluting with 5-10% Et0Ac in hexanes to afford tert-butyl
4-(4- (4,4,5,5 -tetramethyl-1,3 ,2-dioxaboro lan-2-yl)phenyl)pip eridine-1
-carboxylate (9.13 g, 23.6 mmol, 59.4% yield) as a solid. MS (apci) miz =
288.3 (M+H-Boc).  



149 [00743]Step B: Preparation of tert-butyl
4-(4-(5-hydroxyimidazo[1,2-clpyrimidin-7-
yl)phenyl)piperidine-l-carboxylate: A flask charged with
7-chloroimidazo[1,2-c]pyrimidin5(6H)-one (Preparation H; 1.75 g, 10.3
mmol), tert-butyl 4-(4-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-yl)phenyl)piperidine-l-carboxylate (4.00 g, 10.3 mmol),
potassium phosphate (4.38 g, 20.6 mmol),
dicyclohexyl(2',4',6'-triisopropylbipheny1-2-yOphosphine (0.738 g, 1.55
mmol), and tris(dibenzylideneacetone)dipalladium (0.473 g, 0.516 mmol) was
evacuated and backfilled with argon. Isopropanol (50 mL) and water (0.744
mL, 41.3 mmol) were added. The reaction was fitted with a septum and argon
was bubbled through the reaction for 20 minutes before it was sealed and
allowed to proceed at 90 C for 6 hours. The reaction was recharged with
catalyst, argon was bubbled through for 10 minutes, and the reaction was
sealed and allowed to react at 90 C for two days. The solvent was
concentrated under reduced pressure, 200 mL of 2:1 2.5M potassium
hydroxide/methanol was added and the reaction was stirred for 1 hour. A
large amount of solids were observed so another 200 mL of the above
mentioned mixture was added and much of the solid was dissolved. The solid
was collected by means of vacuum filtration through a pad of celite and was
then washed with 200 mL of the above mentioned mixture. The rinse was
isolated and the pH was adjusted with 1 M hydrochloric until pH=9. The
resulting solids were collected by means of vacuum filtration. This solid
was taken up in 300 mL of water and allowed to stir for 30 minutes before
the solid was collected by means of vacuum filtration and washed with
water. The solid was dried on high vacuum and triturated with methanol. The
mixture was filtered and the solid was dried under high vacuum to afford
tert-butyl 4-(4-(5-hydroxyimidazo[1,2-
c]pyrimidin-7-yl)phenyl)piperidine-l-carboxylate (1.75 g, 4.44 mmol, 43.0%
yield). MS (apci) m/z = 395.2 (M+H). [00744]Step C: Preparation of
7-(4-(piperidin-4-v1)phenyl)imidazo[1,2-clpyrimidin-5-  ol: To a flask
charged with tert-butyl 4-(4-(5-hydroxyimidazo[1,2-c]pyrimidin-7-
yOphenyl)piperidine-1-carboxylate (1.75 g, 4.44 mmol) in 40 mL of
dichloromethane was added 2,2,2-trifluoroacetic acid (15 mL, 195 mmol) at
ambient temperature for 3 hours. The solvent was concentrated under reduced
pressure and the resulting crude was taken up in methanol (10 mL) and to it
was added aqueous saturated sodium bicarbonate slowly. The resulting solid
was collected by means of vacuum filtration and was dried overnight on high
vacuum. This solid was triturated with water (50 mL) and solids were
collected by means of vacuum filtration and dried on high vacuum to afford
7-(4-(piperidin-4- yl)phenyl)imidazo[1,2-c]pyrimidin-5-ol (1.03 g, 3.50
mmol, 78.9% yield). MS (apci) m/z = 295.1 (M+H).  WO
2011/130146PCT/US2011/031896 150 [00745]Step D: Preparation of
7-(4-(1-methylpiperidin-4-yl)phenyl)imidazo[1,2- clpyrimidin-5(6H)-one: To
a suspension of 7-(4-(piperidin-4-yl)phenyl)imidazo[1,2- c]pyrimidin-5-ol
(1.03 g, 3.50 mmol) in tetrahydrofuran (35 mL) and N,N-dimethylacetamide
(2.5 mL) was added formaldehyde (5.21 mL, 70.0 mmol) followed by sodium
triacetoxyborohydride (3.71 g, 17.5 mmol) and the reaction was allowed
proceed at ambient temperature with stirring under nitrogen for 30 minutes.
Aqueous saturated sodium bicarbonate was added slowly and gas evolution was
observed. To the aqueous was added dichloromethane (100 mL) and a thick
white precipitate was observed. The organic was collected and a second
extraction with dichloromethane yielded a homogenous milky mixture. The
biphasic mixture was filtered and the solid was washed with dichloromethane
and retained. The biphasic mixture was separated and the aqueous was
extracted with DCM. The organic layers were combined, dried over Na2SO4,
filtered, and concentrated under reduced pressure. The resulting crude
material was triturated with diethyl ether and the resulting solids were
collected by means of vacuum filtration. The two crops of solids were
combined to afford
7-(4-(1-methylpiperidin-4-yl)phenyl)imidazo[1,2-c]pyrimidin-5-ol (0.935 g,
3.03 mmol, 86.6% yield). MS (apci) m/z = 309.2 (M+H).
[00746]StepE:Preparationof5 -chloro-7-(4-(1 -methylpip eridin-4-
yl)phenyl)imidazo[L2-clpyrimidine: To a suspension of
7-(4-(1-methylpiperidin-4- yl)phenyl)imidazo[1,2-c]pyrimidin-5(6H)-one
(0.728 g, 2.361 mmol) in phosphoryl trichloride (12 mL, 131.1 mmol) under
nitrogen was added N,N-diethylaniline (0.9390 mL, 5.902 mmol). The reaction
was then heated to 50 C for 4 hours. The reaction was concentrated, and the
residue obtained was treated with 15 mL of a 1:1 mixture of ice and
saturated aqueous sodium bicarbonate. The resulting mixture was extracted
with dichloromethane (4 x 30 mL). The combined organic layers were dried
over MgSO4, filtered, and concentrated under reduced pressure. The residue
obtained was triturated with diethyl ether and the solid was collected by
means of vacuum filtration. The solid was saved. The filtrate was
concentrated and the resulting residue purified by silica gel column
chromatography, eluting with 20% methanol in dichloromethane. The
product-containing fractions were concentrated under reduced pressure and
the material was combined with the triturated solid to afford
5-chloro-7-(4-(1-methylpiperdin-4-yl)phenyl)imidzo[1,2- c]pyrimidine (550
mg, 1.68 mmol, 63% yield). MS (apci) m/z = 327.1 (M+H). [00747]Step F:
Preparation of 7-(4-(1-methylpiperidin-4-yl)phenv1)-5-(1H-pyrazol-4-
vflimidazo[1,2-clpyrimidine :5
-Chloro-7-(4-(1-methylpiperidin-4-yl)phenyl)imidazo [1,2- c] pyrimidine
(0.120 g, 0.367 mmol), 4-(4,4,5 ,5 -tetramethyl-1,3 ,2-dioxaboro lan-2-y1)-
1H-  151 pyrazole (0.107 g, 0.551 mmol) and potassium carbonate (0.152 g,
1.10 mmol) were suspended in a mixture of DME (5 mL) and water (2 mL) and
purged with argon for 5 minutes. Tetrakis(triphenylphosphine)palladium (0)
(0.02121 g, 0.01836 mmol) was added and the reaction sealed and heated at
100 C for 18 hours. The reaction mixture was cooled to ambient temperature
and diluted with water and filtered. The solids were washed with acetone
and then dried under high vacuum to afford
7-(4-(1-methylpiperidin-4-yl)pheny1)-5-
(1H-pyrazol-4-yl)imidazo[1,2-c]pyrimidine (0.0310 g, 0.0865 mmol, 23.55%
yield). MS (apci) m/z = 359.2 (M+H). [00748]Step G: Preparation of
3-cyclopenty1-3-(4-(7-(4-(1-methylpiperidin-4- yl)phenyl)imidazo [1
,2-clpyrimidin-5-y1)-1H-pyrazol-1-yl)prop anenitrile :7-(4-(1-
Methylpiperidin-4-yOphenyl)-5-(1H-pyrazol-4-ypimidazo[1,2-c]pyrimidine
(0.130 g, 0.363 mmol) and 3-cyclopentylacrylonitrile (Table 1, compound g;
0.220 g, 1.81 mmol) were suspended in DMF (10 mL) and
2,3,4,6,7,8,9,10-octahydropyrimido[1,2-a]azepine (0.2169 mL, 1.451 mmol)
added in one portion. The reaction mixture was stirred at ambient
temperature for 66 hours. The reaction mixture was partitioned between
saturated aqueous 1 N NaOH and Et0Ac. The organics were washed with brine,
dried over MgSO4 and concentrated under reduced pressure to afford the
crude material, which was purified by flash column chromatography (eluant:
2 - 6 % (9:1, MeOH:NH4OH) / DCM) to furnish 3- cyclop enty1-3 -(4474441
-methylpip eridin-4-yl)phenyl)imidazo [1 ,2- c] pyrimidin-5 -y1)-1H-
pyrazol-1-yl)propanenitrile (0.096 g, 0.200 mmol, 55.19% yield). MS (apci)
m/z = 480.3 (M+H). Example 111 Enantiomer 1 of 3-cyclopenty1-3 (4 (7 (4 (1
methylpiperidin-4-yl)phenyl)imidazo[1,2- clpyrimidin-5 -y1)-1H-pyrazo 1-1
-v1)prop anenitrile (Peak 1)  



[00749]3 -cyclop enty1-3 -(4474441 -methylpip eridin-4-yl)phenyl)imidazo [1
,2- c] pyrimidin-5 -y1)-1H-pyrazol-1 -yl)propanenitrile (Example 110; 0.010
g, 0.021 mmol) was separated by chiral HPLC (Chiral Tech. OD-H; 2.2 cm x
250 mm; 220 nm, 12 mL/min; 40% Ethano1:60% Hexanes). Peak 1 was isolated to
afford a single Enantiomer 1 of 3-  152
cyclopenty1-3-(4-(7-(4-(1-methylpiperidin-4-yl)phenyl)imidazo [1 ,2-c]
pyrimidin-5 -y1)-1Hpyrazol-1-yl)propanenitrile (2.9 mg, 29% yield). MS
(apci) m/z = 480.3 (M+H). Example 112 Enantiomer 2 of 3
-cyclopenty1-3-(4-(7-(4-(1 -methylpip eridin-4-1/1)phenyl)imidazo [1,2-
clpyrimidin-5 -y1)-1H-pyrazo 1-1 -yl)prop anenitrile (Peak 2)   [00750]3
-Cyclop enty1-3 -(4-(7-(4-(1-methylpiperidin-4-yl)phenyl)imidazo [1 ,2-
c]pyrimidin-5 -y1)-1H-pyrazol-1 -yl)propanenitrile (Example 110; 0.010 g,
0.021 mmol) was separated by chiral HPLC (Chiral Tech. OD-H; 2.2 cm x 250
mm; 220 nm, 12 mL/min; 40% Ethano1:60% Hexanes). Peak 2 was isolated to
afford a single Enantiomer 2 of 3- cyclop enty1-3 -(4-(7-(4-(1-methylpip
eridin-4-yl)phenyl)imidazo [1,2-c]pyrimidin-5-y1)-1H-
pyrazol-1-yl)propanenitrile (3.6 mg, 36% yield). MS (apci) m/z = 480.3
(M+H). Example 113 3-Cyclopenty1-3-(4-(7-(4-morp ho linophenvflimidazo r
1,2-cl pyrimidin-5 -y1)-1H-pyrazol-1 -  vl)propanenitrile   C  [00751]Step
A: Preparation of 4-(4-(5-(methylthio)imidazo[1,2-clpyrimidin-7-
yl)phenyl)morpholine: A suspension of
7-chloro-5-(methylthio)imidazo[1,2-c]pyrimidine hydrochloride (1.85 g, 7.83
mmol; Preparation H, Step A), 4-morpholinophenylboronic acid (1.78 g, 8.62
mmol) and potassium phosphate (3.33 g, 15.7 mmol) in isopropanol (25 mL)
was purged with argon for 5 minutes, and then Pd2dba3 (0.717 g, 0.783 mmol)
and XPHOS (1.49 g, 3.13 mmol) were added. The reaction was again purged for
5 minutes with argon before being sealed and heated to 90 C for 18 hours.
The reaction mixture was diluted with  153 



Et0Ac (75 mL) and filtered. The filtrate was concentrated under reduced
pressure, and the residue obtained was purified by silica gel column
chromatography, eluting with 10-15-20% acetone in DCM to afford
4-(4-(5-(methylthio)imidazo[1,2-c]pyrimidin-7- yl)phenyl)morpholine
(0.663g, 25.9% yield) as a yellow solid. MS (apci) m/z = 327.1 (M+H).
[00752]Step B: Preparation of
7-(4-morpholinophenyl)imidazo[1,2-clpyrimidin- 5 (6H)-one:
4-(4-(5-(methylthio)imidazo [1 ,2- c] pyrimidin-7-yl)phenyl)morpho line
(0.4000 g, 1.225 mmol) and potassium hydroxide (1.021 mL, 6.127 mmol) were
suspended in DMSO (3 mL) and heated at 100 C for 1.5 hours in a microwave.
The reaction mixture was diluted with water (40 mL) and acidified with
acetic acid (1.052 mL, 18.38 mmol). The resulting solids were collected by
filtration and dried under high vacuum to afford 7-(4-
morpholinophenyl)imidazo[1,2-c]pyrimidin-5(6H)-one (0.3460 g, 95.28%
yield). MS (apci) m/z = 297.2 (M+H). [00753]Step C:Preparation of
4-(4-(5-chloroimidazo[1,2-c[pyrimidin-7- v1)phenyl)morpholine: A suspension
of 7-(4-morpholinophenyl)imidazo[1,2-c]pyrimidin-5-ol (0.500 g, 1.69 mmol)
in POC13 (1.54 mL, 16.9 mmol) was heated to 100 C and allowed to proceed
overnight. The reaction was transferred to a flask with dichloromethane and
the organics were concentrated under reduced pressure. To the crude
material was added water and the mixture was stirred for 20 minutes at
ambient temperature before it was neutralized with 1N NaOH to a pH of 7.
The solids were collected by vacuum filtration and washed with water. The
solids were purified by silica gel column chromatography eluting with 15%
acetone in dichloromethane to afford
4-(4-(5-chloroimidazo[1,2-c]pyrimidin-7- yOphenyl)morpholine (0.0400 g,
0.127 mmol, 7.53% yield). MS (apci) m/z = 315.1 (M+H). [00754]Step D:
Preparation of 4-(4-(5-(1H-pyrazol-4-yl)imidazo[1,2-clpyrimidin-7-
y1)phenyl)morpholine:4-(4-(5-Chloroimidazo [1 ,2- c]
pyrimidin-7-yl)phenyl)morpho line (0.0400 g, 0.127 mmol),
4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (0.0370 g,
0.191 mmol) and potassium carbonate (0.0527 g, 0.381 mmol) were suspended
in a mixture of DME (2 mL) and water (1 mL) and de-gassed with argon for 5
minutes. Tetrakis(triphenylphosphine)palladium (0) (0.00734 g, 0.00635
mmol) was added and the reaction sealed and heated at 100 C for 2 hours.
The reaction mixture was concentrated under reduced pressure. The residue
was partitioned between saturated aqueous NaHCO3 and Et0Ac. The organics
were washed with brine, dried, MgSO4 and concentrated under reduced
pressure to afford the crude material, which was purified by flash column
chromatography (eluant: 0.5 % - 6 % (9:1 MeOH:NH4OH)/ DCM) to furnish
4-(4-(5-(1H-  154
pyrazol-4-yl)imidazo[1,2-c]pyrimidin-7-y1)phenyl)morpholine (0.0160 g,
0.046 mmol, 36.4% yield). MS (apci) m/z = 347.1 (M+H). [00755]Step
E:Preparation of 3 -cyelop enty1-3-(4-(7-(4-morpho linophenyl)
imidazor1,2-clpyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile :
4-(4-(5-(1H-Pyrazol-4- y0imidazo[1,2-c]pyrimidin-7-y1)phenyOmorpholine
(0.0300 g, 0.0866 mmol) and 3- cyclopentylaerylonitrile (Table 1, compound
g; 0.0175 g, 0.144 mmol) were suspended in DMF (3 mL) and
2,3,4,6,7,8,9,10-octahydropyrimido[1,2-a]azepine (0.0324 mL, 0.217 mmol)
added in one portion. The reaction mixture was stirred at ambient
temperature over the weekend. The reaction mixture was partitioned between
saturated aqueous 1 N NaOH and Et0Ac. The solids were isolated by
filtration. The organics were washed with brine, dried over MgSO4 and
concentrated under reduced pressure to afford the crude material, which was
purified by flash column chromatography (eluant: 0.5 - 3 % (9:1,
MeOH:NRIOH)/DCM) to provide
3-cyclopenty1-3-(4-(7-(4-morpholinophenyl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-yl)propanenitrile (0.0190 g, 0.04064 mmol,
46.9% yield). MS (apci) m/z = 468.2 (M+H). Example 114 Enantiomer 1 of
3-cyclopenty1-3-(4-(7-(4-morpholinophenyl)imidazol1,2-clpyrimidin-5-y1)-
1H-pyrazol-1-y1)propanenitrile (Peak 1)   [00756]3 -Cyclop enty1-3
-(4-(7-(4-morpho linophenypimidazo [1,2-c]pyrimidin-5-y1)-
1H-pyrazol-1-yl)propanenitrile (Example 113; 0.015 g, 0.032 mmol) was
separated by chiral HPLC (Chiral Tech. OD-H; 2.2 cm x 250 mm; 220 nm, 21
mLimin; 50% Ethanol: 50% Hexanes). Peak 1 was isolated to afford the single
enantiomer 1 of 3-cyclopenty1-3-(4-(7-(4-
(1-methylpiperidin-4-yl)phenyl)imidazo [1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-
y1)propanenitrile (6.0 mg, 40% yield). MS (apci) m/z = 468.2 (M+H).  155
Example 115 Enantiomer 2 of
3-cyclopenty1-3-(4-(7-(4-morpholinophenyl)imidazo[1,2-clpyrimidin-5-y1)-
1H-pyrazol-1-y1)propanenitrile (Peak 2)  



N-N 1\11 Lz0 [00757]3 -Cyclop enty1-3 -(4-(7-(4-morpho linophenypimidazo
[1,2- c]pyrimidin-5-y1)- 1H-pyrazol-1-yl)propanenitrile (Example 113; 0.015
g, 0.032 mmol) was separated by chiral HPLC (Chiral Tech. OD-H; 2.2 cm x
250 mm; 220 nm, 21 mL/min; 50% Ethanol: 50% Hexanes). Peak 2 was isolated
to afford the single Enantiomer 2 of 3-cyclopenty1-3-(4-(7-(4-
(1-methylpiperidin-4-yl)phenyl)imidazo [1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-
yl)propanenitrile (5.0 mg, 33% yield). MS (apci) m/z = 468.2 (M+H).
[00758]The compounds of Table 9 were prepared according to the method of
Example 113 using the appropriate starting materials. Table 9 Ex. #
Structure Name MS 116 N N-N 0 3-methy1-3-(4-(7-(4-
morpholinophenyl)imidazo[1,2- c]pyrimidin-5-y1)-1H-pyrazol-1-
yl)butanenitrile (apci)m/z =428.2 (M+H) 117 V N-N 1101 



3-cyclopropy1-3-(4-(7-(4- morpholinophenyl)imidazo[1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1- yl)propanenitrile =440.2 (apci)m/z (M+H)
156 Ex. # Structure Name MS 118 N-N 1101 3-(4-(7-(4-
morpholinophenyl)imidazo[1,2- c]pyrimidin-5-y1)-1H-pyrazol-1-
yl)butanenitrile (apci)m/z =414.2 (M+H) 119 N-N N , 0 2-methy1-3-(4-(7-(4-
morpholinophenyl)imidazo[1,2- clpyrimidin-5-y1)-1H-pyrazol-1-
yl)propanenitrile (apci)m/z =414.2 



(M+H) 120 ,11N c N-N 3-(4-(7-(4-morpholinophenyl)
imidazo[1,2-c]pyrimidin-5-y1)- 1H-pyrazol-1-yl)propanenitrile (apci)m/z
=400.2 (M+H)  Example 121 3-Cyclop enty1-3 -(3 -methyl-4-(7-(4-morpho
linophenyl)imidazo [1,2-cl pyrimidin-5 -y1)-1H- .p t_yzoll_n_p_ro
anenitrile r\i" L,",,c) [00759]Step A:Preparation of
4-(4-(5-(3-methyl-1H-pyrazol-4-yl)imidazo [1,2-
clpyrimidin-7-y1)phenyl)morpho1ine : 4-(4-(5-Chloroimidazo
[1,2-c]pyrimidin-7-yOphenyl) morpholine (Example 113, Step D) (0.120 g,
0.381 mmol),
5-methy1-4-(4,4,5,5-tetramethyl1,3,2-dioxaborolan-2-y1)-1H-pyrazole (0.119
g, 0.572 mmol) and potassium carbonate (0.158 g, 1.144 mmol) were suspended
in a mixture of DME (5 mL) and water (2 mL) and de-gassed with Ar(g).
Tetrakis(triphenylphosphine)palladium (0) (0.0220 g, 0.0191 mmol) was added
157 and the reaction sealed and heated at 100 C for 4 hours. The reaction
mixture was diluted with water and filtered. The solids were washed with
acetone and dried under high vacuum to afford
4-(4-(5-(3-methy1-1H-pyrazol-4-ypimidazo [1 ,2-c]pyrimidin-7-
yl)phenyl)morpholine (0.0660 g, 0.1831 mmol, 48.0% yield). MS (apci) m/z =
361.1 (M+H). [00760]Step B: Preparation of
3-cyclopenty1-3-(3-methy1-4-(7-(4-morpholinophenyl) imidazo [1 ,2-cl
pyrimidin-5 -y1)-1H-pyrazol-1 -yl)prop anenitrile :4- (4- (5 - (3-methyl-
1H- pyrazol-4-yl)imidazo[1,2-clpyrimidin-7-y1)phenyl)morpholine (0.0690 g,
0.191 mmol), 3- cyclopentylacrylonitrile (Table 1, compound g; 0.0696 g,
0.574 mmol) and DBU 0.0661 mL, 0.479 mmol) were suspended in DMF (3 mL) and
stirred overnight. The reaction mixture was partitioned between saturated
aqueous NaHCO3 and Et0Ac. The organics were washed with brine, dried, MgSO4
and concentrated under reduced pressure to afford the crude material, which
was purified by flash column chromatography (eluant: 0.5 - 2 % (9:1,
MeOH:NH4OH)/DCM) to furnish
3-cyclopenty1-3-(3-methy1-4-(7-(4-morpholinophenyl)
imidazo[1,2-clpyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile (0.0380 g,
0.078905 mmol, 41.2% yield). MS (apci) m/z = 482.2 (M+H). Example 122
N-tert-buty1-5-(1-(2-cyano-1-cyclopropylethyl)-1H-pyrazol-4-ynimidazo
[1,2-clpyrimidine-7- 



carboxamide   N-N / 7 [00761]Step A: Preparation of methyl
5-(1H-pyrazol-4-yflimidazo[1,2-clpyrimidine-
7-carboxylatehydrochloride:Ina100mLflask,methyl5-(14(2-
(trimethylsilypethoxy)methyl)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidine-7-carboxylate (0.477 g, 1.28 mmol) (Example 45; Step C)
was dissolved in DCM (12.8 mL, 1.28 mmol). To this was added 4N HC1 in
dioxane (4.79 mL, 19.2 mmol). After stirring at ambient temperature for 4
hours, the reaction mixture was concentrated down to remove solvents. The
resultant solid was diluted in DCM, sonicated and filtered to afford 0.363
g (100% yield) of the HC1 salt as a light yellow solid. MS (apci) m/z =
244.3 (M+H). [00762]Step B: Preparation of methyl
5-(1-(2-cyano-l-cyclopropylethyl)-1H-pyrazol-
4-yl)imidazor1,2-cipyrimidine-7-carboxylate: In a 100 mL flask, methyl
5-(1H-pyrazol-4-  158 yl)imidazo[1,2-c]pyrimidine-7-carboxylate
hydrochloride (0.300 g, 1.07 mmol) and 3- cyclopropylacrylonitrile
(Preparation B; 0.300 g, 3.22 mmol) were suspended in DMF (5.36 mL, 1.07
mmol) and DBU (0.722 mL, 4.83 mmol) added in one portion. The reaction
mixture was stirred at ambient temperature for 15 hours. The reaction
mixture was diluted in Et0Ac and washed with water and brine. The combined
organic layers were dried over MgSO4, filtered, and concentrated down to a
yellow oil. Purification of the crude material by silica chromatography
using a gradient of 50-100% Et0Ac afforded methyl
5-(1-(2-cyano-1cyclopropylethyl)-1H-pyrazol-4-y0imidazo[1,2-c]pyrimidine-7-
carboxylate (0.127 g, 0.378 mmol, 35.2% yield) as a yellow oil. MS (apci)
m/z = 337.2 (M+H). [00763]Step C: Preparation of 5 -(1 -(2-cyano-1
-cyclopropylethyl)-1H-pyrazol-4- yflimidazo[1,2-c[pyrimidine-7-carboxylic
acid: In a 20 mL flask, methyl
5-(1-(2-cyano-1cyclopropylethyl)-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidine-7-
carboxylate (0.127 g, 0.378 mmol) was dissolved in Me0H (1.89 mL, 0.378
mmol) and treated with LiOH (0.755 mL, 0.755 mmol). The reaction mixture
was stirred at ambient temperature for 1 hour, then concentrated down to
dryness and used directly in the next step. MS (apci) m/z = 323.1 (M+H).
[00764]Step D: Preparation of
N-tert-buty1-5-(1-(2-cyano-1-cyclopropylethyl)-1H- pyrazol-4-yl)imidazo
[1,2-c1pyrimidine-7-carboxamide: In a 2 mL flask,
5-(1-(2-cyano-1cyclopropylethyl)-1H-pyrazol-4-yl)imidazo[1,2-c]pyrimidine-7
-carboxylic acid (6.5 mg, 0.020 mmol) and HATU (9.2 mg, 0.024 mmol) were
dissolved in DMF (101 uL, 0.020 mmol). After 5 minutes,
2-methylpropan-2-amine (4.4 mg, 0.061 mmol) and diisopropylethylamine (11
tL, 0.061 mmol) were added and the reaction mixture stirred at ambient
temperature for 45 minutes. The reaction mixture was diluted in Et0Ac and
washed with water, saturated sodium bicarbonate, water and brine. The
organic layer was dried over MgSO4, filtered and concentrated in vacuo. The
crude material was purified by reverse phase HPLC using a gradient of
40-100% acetonitrile/water to afford
N-tert-buty1-5-(1-(2-cyano-1cyclopropylethyl)-1H-pyrazol-4-ypimidazo[1,2-c]
pyrimidine-7-carboxamide (1.0 mg, 0.0026 mmol, 13% yield). MS (apci) m/z =
378.3 (M+H).  159 Example 123 5-(1-(2-Cyano- 1 -cyclopropylethyl)-1H-p
razol-4- 1)-N-c clohex limidazo 1 2- clpyrimidine-7-carboxamide  <c-__"N
N-N (N s'N H 



NNo [00765]Prepared according to the method of Example 122 Step G,
replacing methylpropan-2-amine with cyclohexanamine (9.2 mg, 0.093 mmol) to
afford 5.5 mg (44% yield). MS (apci) m/z = 404.2 (M+H). Example 124 5-(1
-(2-Cyano- 1 - cyclopropylethyl)-1H-pyrazo 1-4-y1)-N- cyclobutylimidazo r
1,2- clpyrimidine-7-carboxamide   [00766]Prepared according to the method
of Example 122 Step G, replacing methylpropan-2-amine with cyclobutanamine
(6.62 mg, 0.0931 mmol) to afford 7.8 mg (67% yield). MS (apci) m/z = 376.3
(M+H). Example 125 5 -(1 -(2- cyano- 1 -
cyclopropylethyl)-1H-pyrazol-4-y1)-N-(pyridin-2-y1)imi dazo I- 1,2-
clpyrimidine-7-carboxamide  NN c) /   160 [00767]Prepared according to the
method of Example 122 Step G, replacing methylpropan-2-amine with
pyridin-2-amine (10.5 mg, 0.112 mmol) and heating to 80 C for 2 days to
afford 3.2 mg (22% yield). MS (apci) m/z = 399.2 (M+H). Example 126 3
-Cyclopropy1-3-(3-(7-(1-methyl-1H-pyrazol-4-yflimidazo [1 ,2-c ipyrimidin-5
-y1)-1H-pyrrol- 1-yl)propanenitrile   



[00768]Prepared in the same manner as Preparation 0, Step B, replacing
tert-butyl 3- (cyanomethylene)azetidine-l-carboxylate with
3-cyclopropylacrylonitrile (Preparation B) to afford the title compound
(0.010 g, 0.026 mmol, 23% yield). MS (apci) m/z = 358.1 (M+H). Example 127
2-(3 -(3 -(7-(1-Methy1-1H-pyrazol-4-yflimidazo
[1,2-clpyrimidin-5-y1)-1H-pyrrol-1-  yl)azetidin-3-yl)acetonitrile
trifluoroacetate  [00769]To a solution of tert-butyl
3-(cyanomethyl)-3-(3-(7-(1-methy1-1H-pyrazol-4- yl)imidazo [1,2- c]
pyrimidin-5 -y1)-1H-pyrrol-1-yl)azetidine-1 - carboxylate (Preparation 0,
79.0 mg, 0.172 mmol) in dry DCM (1.5 mL) was added trifluoroacetic acid (2
mL) and the mixture stirred at ambient temperature for 3 hours. The mixture
was concentrated and the residual gel was treated with Et0Ac and sonicated
until a white suspension. The Et0Ac was decanted, the residual solid was
washed with Et0Ac and dried in vacuum to afford the title compound
(trifluoroacetate salt, 100 mg, 99% yield) as an ivory white solid. MS
(apci) m/z = 359.2.  161 Example 128 2-(3 -(3
-(7-(1-Methy1-1H-pyrazol-4-yflimidazo [1 ,2-c] pyrimidin-5
-y1)-1H-pyrrol-1-y1)-1- (2,2,2-trifluoro ethyl)azetidin-3-yl)acetonitrile
[00770]A solution of 2-(3-(3-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1
,2-c]pyrimidin- 5-y1)-1H-pyrrol-1 -yl)azetidin-3 -yl)acetonitrile trifluoro
acetate (Example 127, 100 mg, 0.182 mmol) in dry DMF (1.0 mL) was cooled on
an ice bath and DIEA (191 iaL, 1.09 mmol) and 2,2,2-trifluoroethyl
trifluoromethanesulfonate (63.5 mg, 0.273 mmol) were added sequentially.
The ice bath was removed and the reaction mixture was stirred at ambient
temperature for 17 hours. The mixture was added to H20 (5 mL), mixed and
extracted with DCM. The combined organic extracts were washed with 0.5M
Na2CO3 and H20, and dried over Na2SO4. The crude material was eluted
through a Si02 plug eluting first with DCM then 10% Me0H/Et0Ac. The 10%
Me0H/Et0Ac pool was concentrated to give a colorless glass. The glass was
dissolved in minimal DCM and treated with hexanes to afford a white
suspension. The suspension was concentrated providing the title compound
(25 mg, 31% yield) as a white solid. MS (apci) m/z = 441.2. Example 129
Tert-butyl 3 -(cyanomethyl)-3 -(3 -(741 -methy1-1H-pyrazol-4-y1)imidazoI1
,2 -clpyrimidin-5-  y1)-1H-pyrazol-1-yflazetidine-1 - carboxylate  -Boc
[00771]Step A: Preparation of 344,4,5 ,5 -tetramethyl-1,3 ,2- dioxaboro
lan-2-y1)-142- (trimethylsilyl)ethoxy)methyl)-1H-pyrazole: A solution of
3-(4,4,5,5-tetramethy1-1,3,2- dioxaborolan-2-y1)-1H-pyrazole (250 mg, 1.3
mmol) in dry DMF (2.6 mL) was cooled to 0 C and NaH (77 mg, 1.9 mmol) was
added in one portion. The mixture was warmed at ambient temperature for 30
minutes, then cooled to 0 C and 2-(Trimethylsilypethoxymethyl  162 chloride
(290 iuL, 1.7 mmol) was added. The reaction mixture was allowed to warm to
ambient temperature overnight. The next day, a mixture of
3-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-y1)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazo le,
1-((2-(trimethylsily1) ethoxy)methyl)-1H-pyrazol-3-ylboronic acid and
1-((2-(trimethylsilyl)ethoxy)methyl)-1Hpyrazole was observed. The reaction
mixture was quenched with cold saturated ammonium chloride (5 mL) and
diluted with Et20. The layers were separated and extracted with another
portion of Et20. The combined organic layer was washed with brine, dried
with MgSO4, filtered and concentrated down to a clear oil. The crude
mixture was taken onto the next step without purification. MS (apci) m/z =
242.9 (M+H). 



[00772]StepB:Preparationof7-(1 -methyl-1H-pyrazol-4-y1)-5 -(14(2-
(trimethylsilynethoxy)-methyl)-1H-pyrazol-3 -yl)imidazo [1,2-clpyrimidine
and 7-(1-methy1-
1H-pyrazol-4-v1)-5-(142-(trimethylsilvflethoxy)methy1)-1H-pyrazol-5-vnimida
zo [1,2-  clpyrimidine: 5-Chloro-7-(1-methy1-1H-pyrazol-4-y1)imidazo
[1,2-c]pyrimidine (Preparation J;
100mg,0.428mmol),3-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-y1)-1-42-
(trimethylsilypethoxy)methyl)-1H-pyrazole (Step A, 208 mg, 0.642 mmol; also
containing some 142-(trimethylsilyl)ethoxy)methyl)-1H-pyrazol-3-ylboronic
acid), and K3PO4 (273 mg, 1.28 mmol) were suspended in dioxane (2.14 mL,
0.428 mmol). To this was added Pd(PPh3)4 (49.5 mg, 0.0428 mmol) followed by
0.21 mL of water. The reaction mixture was heated at 70 C for 15 hours. The
reaction mixture was then diluted in Et0Ac and washed with water and brine.
The organic layer was dried over MgSO4, filtered and concentrated in vacuo.
The resultant residue was purified by silica chromatography using a 0-10%
Me0H/Et0Ac gradient to afford the two title isomers (3:1 ratio, 0.120 g,
71% yield). MS (apci) m/z = 396.2 (M+H). [00773]Step C: Preparation of
7-(1-methy1-1H-pyrazol-4-v1)-5-(1H-pyrazol-3- yflimidazorl,2-clpyrimidine
hydrochloride: The mixture of isomers (0.120 g, 0.302 mmol) from Step B
were dissolved in DCM (1.51 mL, 0.302 mmol) and treated with 4N HC1 in
dioxane (1.51 mL, 6.04 mmol). After stirring at ambient temperature for 90
minutes, the reaction mixture was concentrated in vacuo to afford
7-(1-methy1-1H-pyrazol-4-y1)-5-(1Hpyrazol-3-yl)imidazo[1,2-c]pyrimidine
hydrochloride (0.104 g, 0.307 mmol, 100% yield) as a yellow solid. MS
(apci) m/z = 266.2 (M+H). [00774]Step D: Preparation of tert-butyl 3
-(cyanomethyl)-3 -(3 -(7-(1-methy1-1H- razol-4- 1)imidazo 1 2-c
rimidirazol-1- 1 azetidine-l-carbox late:7-(1-
Methyl-1H-pyrazol-4-y1)-5-(1H-pyrazol-3-ypimidazo[1,2-c]pyrimidine
hydrochloride (50.2 mg, 0.148 mmol) and tert-butyl
3-(cyanomethylene)azetidine-l-carboxylate (Preparation F,  163 Step A; 31.7
mg, 0.163 mmol) were suspended in acetonitrile (742 it.iL, 0.148 mmol). DBU
(88.8 iuL, 0.594 mmol) was added to the reaction mixture and stirred at
ambient temperature for 15 hours overnight. The reaction mixture was
purified directly by reverse phase HPLC using a 0-100% acetonitrile/water
gradient, followed by a second purification using silica chromatography
(0-10% Me0H/Et0Ac) to afford tert-butyl 3-(cyanomethyl)-3-(3-(7-(1-
methyl-1H-pyrazol-4-ypimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidi
ne-1- carboxylate (29.6 mg, 43.4% yield). MS (apci) m/z = 460.1 (M+H).
Example 130 2-(3-(3-(7-(1 -Methyl-1H-pyrazo 1-4-yl)imidazo
[1,2-clpyrimidin-5 -y1)-1H-pyrazol-1-  yl)azetidin-3 -yl)acetonitrile
hydrochloride     [00775]Tert-butyl 3 -(cyanomethyl)-3 -(3 -(7-(1
-methyl-1H-pyrazol-4-yl)imidazo [1,2- c] pyrimidin-5-y1)-1H-pyrazol-1
-yl)az etidine-1 -carboxylate (Example 129; 28.3 mg, 0.0616 mmol) was
dissolved in DCM (308 iLiL, 0.0616 mmol) and treated with 4N HO in dioxane
(308 !EL, 1.23 mmol). The reaction mixture was stirred at ambient
temperature for 1 hour, then concentrated in vacuo to afford
2-(3-(3-(7-(1-methy1-1H-pyrazol-4-y1)imidazo[1,2- 0
pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidin-3 -yl)ac etonitrile hydrochloride
(14.3 mg, 53.7% yield) as a white solid. MS (apci) m/z = 360.2 (M+H).
Example 131 2-(3-(3-(7-(1-Methy1-1H-pyrazol-4-yflimidazo [1,2-cipyrimidin-5
-y1)-1H-pyrazo 1-1 -y1)-1-  f2,2,2-trifluoro ethypazetidin-3-ypacetonitrile



[00776]2-(3-(3-(7-(1-Methy1-1H-pyrazol-4-y0imidazo [1,2-c]pyrimidin-5
-y1)-1H- pyrazo 1-1 -yl)azetidin-3 -yl)acetonitrile hydrochloride (Example
130; 13.0 mg, 0.0301 mmol) was suspended in DMF (301 lit, 0.0301 mmol) and
treated with diisopropylethylamine (31.4  164 uL, 0.180 mmol) and
2,2,2-trifluoroethyl trifluoromethanesulfonate (9.07 mg, 0.0391 mmol). The
reaction mixture was stirred at ambient temperature for 15 hours. Another
portion of 2,2,2-trifluoroethyl trifluoromethanesulfonate (2.0 mg, 0.87
mmol) was added and stirred for another 24 hours. The reaction mixture was
then purified by reverse phase HPLC using 0- 100% acetonitrile/water
gradient, followed by preparative TLC using 10% Me0H/Et0Ac to afford
243434741-methy1-1H-pyrazo 1-4-yl)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1- y1)-142,2,2-trifluoroethyl)azetidin-3-ypacetonitrile
(9.6 mg, 72% yield). MS (apci) m/z = 442.3 (M+H). Example 132 3
-Cyclopropy1-3 -(3 -(7-(1-methy1-1H-pyrazol-4-ypimidazo
[1,2-clpyrimidin-5-y1)-1H- .p t_yzohlin_p_ro anenitrile NC-____<1  ,N N \
[00777]7-(1-Methy1-1H-pyrazol-4-y1)-541H-pyrazol-3-ypimidazo[1,2-c]pyrimidi
ne hydrochloride (Example 129, Step C; 50.2 mg, 0.148 mmol) and
3-cyclopropylacrylonitrile (Preparation B; 69.1 mg, 0.742 mmol) were
suspended in acetonitrile (742 iLtL, 0.148 mmol). DBU (88.8 ut, 0.594 mmol)
was added to the reaction mixture and heated at 45 C for 15 hours. The
reaction mixture was purified by reverse phase HPLC using a 0-100%
acetonitrile/water gradient. The resultant solid was diluted in Et20,
sonicated, filtered and washed with Et20 to afford the title compound as a
light yellow solid (9.3 mg, 17% yield). MS (apci) m/z = 359.2 (M+H).
Example 133 2 (3 (4 (7 1  methyl-1H-pyrazol-4-yflimidazor
1,2-cipyrimidin-5-y1)-1H-pyrazol-1-y1)-1-
(trifluoromethylsulfonyl)pyrrolidin-3-yflacetonitrile  165 [00778]Step
A:Preparation of Tert-butyl 3-(cyanomethylene)pyrrolidine-1- carboxylate:
Diethyl cyanomethylphosphonate (4.247 mL, 26.99 mmol) was suspended in THF
(135.0 mL) and cooled to 0 C. Potassium 2-methylpropan-2-olate (32.39 mL,
32.39 mmol) was added portion-wise and stirred at 0 C for 10 minutes.
tert-Butyl 3- oxopyrrolidine-l-carboxylate (5 g, 26.99 mmol) was added
dropwise as a solution in THF ( 25 mL) . The resulting mixture was allowed
to warm to ambient temperature overnight. The reaction mixture was
concentrated under reduced pressure and the residue partitioned between
saturated aqueous NH4C1 and Et0Ac. The organics were washed with brine,
dried, MgSO4 and concentrated under reduced pressure to afford the crude
material, which was passed through a pad of Celite0 and silica, eluting
with DCM to furnish tert-butyl 3- (cyanomethylene)pyrrolidine-l-carboxylate
(2.5 g, 12.00 mmol, 44.47 % yield. IFI NMR (CDC13) 6 5.8 (s, 1H), 4.26 (t,
2H), 3.85 (s, 2H), 2.28 (t, 2H), 2.06-1.96 (m, 1H), 1.54 (s, 9H).
[00779]Step B: Preparation of Tert-butyl 3 -(cyanomethyl)-3
-(4-(7-(1-methy1-1H-   razol-4- 1 imidazo 12-c ri idirazol-1-
1olid.ine-l-carbm latem: 



Prepared according to Example 2, replacing 3-cyclopropylacrylonitrile with
tert-butyl 3- (cyanomethylene)pyrrolidine-l-carboxylate_to afford the title
compound 31.6% yield. MS (apci) m/z = 474.2(M+H). [00780]Step C:
Preparation of 2-(3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2- cl
pyrimidin-5-y1)-1H-pyrazol-1 -y1)-1 -(trifluoromethylsulfonyl)pyrro lidin-3
-yl)ac etonitrile : To a solution of tert-butyl 3 -(cyanomethyl)-3
-(4-(7-(1-methy1-1H-pyrazol-4-yl)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-yl)pyrrolidine-1-carboxylate in Me0H was
added 4M HC1/dioxane. After 20 minutes at ambient temperature, the
resulting solution was concentrated to a solid. To the solid was added DCM
and DIEA. The resulting solution was cooled to -70 C, and
trifluoromethanesulfonic anhydride was added. The resulting mixture was
allowed to warm to ambient temperature overnight. The reaction mixture was
concentrated to an oil and the oil was chromatographed to yield the title
compound in 82.7% yield MS (apci) m/z = 406.2(M+H).  166 Example 134
2-(1-acety1-3-(4-(7-(1-methyl-1H-pyrazol-4-y0imidazo[1,2-clpyrimidin-5-y1)-
1H-pyrazol-1- y1)pyrrolidin-3-y1)acetonitrile     [00781]Prepared in the
same manner as Example 133, replacing trifluoromethanesulfonic anhydride
with acetyl chloride to yield title compound in 26.2% yield. MS (apci) m/z
= 416.1(M+H). Example 135 2-(3-(4-(7-(1 -methyl-1H-pyrazol-4-ypimidazo [1
,2- cl pyrimidin-5 -y1)-1H-pyrazol-1 -y1)-1 - ,2,2-trifluoro ethyppyrro
lidin-3-yl)acetonitrile     N -N *) N N [00782]Prepared according to
Example 133, replacing trifluoromethanesulfonic anhydride with
2,2,2-trifluoroethyl trifluoromethanesulfonate to yield title compound in
33.3% yield. MS (apci) m/z = 456.1(M+H). Example 136
2-(1-(cyclopropylsulfony1)-3-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazor1,2-cl
pyrimidin-5-  



y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile    WO
2011/130146PCT/US2011/031896 167 [00783]Prepared according to Example 128,
replacing 2,2,2-trifluoroethyl trifluoromethanesulfonate with
cyclopropanesulfonyl chloride to yield title compound in 9.5% yield. MS
(apci) m/z = 463.1(M+H). Example 137
2-(3-(4-(7-(4-(4-methylpiperazin-1-yl)phenyl)imidazo [1 ,2- c]
pyrimidin-5-y1)-1H-pyrazol-1 -  y1)-1 -(2,2,2-trifluoroethyl)azetidin-3
-yl)acetonitrile   [00784]Step A:Preparation of Tert-butyl
3-(cyanomethyl)-3-(4-(7-(4-(4- methylpiperazin-1 -yl)phenyl)imidazo [1 ,2
-c] pyrimidin-5 -y1)-1H-pyrazol-1 -yl)azetidine-1 - carboxylate: Prepared
according to Example 103 Step A, replacing 1-(oxetan-3-y1)-4- (4,4,5,5
-tetramethyl-1,3 ,2- dioxaboro lan-2-y1)-1
H-pyrazolewith1-methy1-4-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)piperazine to yield title
compound in 58.2% yield. MS (apci) m/z = 554.2 (M+H).
[00785]StepB:Preparationof2-(3-(4-(7-(4-(4-methylpiperazin-1-
yl)phenyl)imidazo [1 ,2- c]pyrimidin-5-y1)-1H-pyrazol-1 -y1)-1 -(2 ,2
,2-trifluoro ethyl)azetidin-3 - yOacetonitrile: Tert-butyl
3-(cyanomethyl)-3 -(4-(7-(4-(4-methylpiperazin-1 - yl)phenyl)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidine-1 - carboxylate (250 mg,
0.4515 mmol) was dissolved in Me0H (5 mL) and a 4M HC1/dioxane solution (5
mL) was added. The resulting mixture was stirred for 20 minutes and then
was concentrated to a solid. To the solid was added dichloromethane and
diisopropyl ethylamine.(787 iuL, 4.52 mmol). After 10 minutes, the
resulting mixture was cooled to -40 C and 2,2,2-trifluoroethyl
trifluoromethanesulfonate (210 mg, 0.903 mmol) was added. The reaction
mixture was allowed to warm to ambient temperature overnight. The resulting
mixture was concentrated to an oil and the oil was chromatographed to yield
7.5 mg (3.1%) of the title compound. MS (apci) m/z = 536.2.1(M+H).  168
Example 138
2-(3-(4-(7-(4-(4-methylpiperazin-1-yl)phenyl)imidazo[1,2-c]pyrimidin-5-y1)-
1H-pyrazol-1- y1)-1-(trifluoromethylsulfonyl)azetidin-3-yl)acetonitrile
cF3 FO2 N N-N V (N I\I 



, N L_N [00786]Prepared according to Example 137, replacing
2,2,2-trifluoroethyl trifluoromethanesulfonate with
trifluoromethanesulfonic anhydride to yield title compound in 34% yield. MS
(apci) m/z = 586.1 (M+H). Example 139 2 (3 (4 (7 (2
methylthiazol-5-yl)imidazor1,2-clpyrimidin-5-y1)-1H-pyrazol-1-y1)-1-
(trifluoromethylsulfonynazetidin-3-y1)acetonitrile  cF3 ,s02 N N-N f N 1\1
..-. N [00787]Step A: Preparation of tert-butyl
3-(cyanomethyl)-3-(4-(7-(2-methylthiazol-5-
yl)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidine-1-carboxylate
:Prepared according to Example 103, Step A, replacing
1-(oxetan-3-y1)-4-(4,4,5,5-tetramethy1-1,3,2-
dioxaborolan-2-y1)-1H-pyrazole with 2-methy1-5-(trimethylstannyOthiazole to
yield title compound in 46.8% yield. MS (apci) m/z = 477.1(M+H).
[00788]Step B:Preparation of 2-(3-(4-(7-(2-methylthiazol-5-yl)imidazo [1,2-
0 pyrimidin-5 -y1)-1H-pyrazol-1 -y1)-1-(trifluoromethylsulfonyl)azetidin-3
-ypacetonitrile : tert-Butyl 3 -(cyanomethyl)-3-(4-(7-(2-methylthiazol-5
-yl)imidazo [1,2-c]pyrimidin-5 -y1)-1Hpyrazol-1-yl)azetidine-1-carboxylate
(225 mg, 0.4515 mmol) was dissolved in Me0H (5 mL) and a 4 M HC1/dioxane
solution (5 mL) was added. The resulting mixture was stirred for 20 minutes
and then was concentrated to a solid. To the solid was added
dichloromethane (15  169 mL) and diisopropyl ethylamine (787 itiL, 4.52
mmol). After 10 minutes, the resulting mixture was cooled to -40 C and
trifluoromethanesulfonic anhydride (232 mg, 0.823 mmol) was added. The
reaction mixture was allowed to come to ambient temperature over night. The
resulting mixture was concentrated to an oil and the oil was
chromatographed to yield 142.6mg (68.1%) of the title compound. MS (apci)
m/z = 509.0(M+H). Example 140 2-(1 -(cyclopropylsulfony1)-3
-(4-(7-(2-methylthiazol-5 -yl)imidazo [1 ,2-c[pyrimidin-5-y1)-1H- pyrazol-1
-yl)azetidin-3-yl)acetonitrile  



7 N \\N ,S02 N-N 1/4) -- NS ---- N [00789]Prepared according to Example
139, replacing 2,2,2-trifluoroethyl trifluoromethanesulfonate with
cyclopropanesulfonyl chloride to yield title compound in 36.8% yield. MS
(apci) m/z = 481.1 (M+H). Example 141
2-(1-(cyclopropylsulfony1)-3-(4-(7-(2-methoxypyrimidin-5 -yl)imidazo r 1,2-
cl pyrimidin-5 -y1)- 1H-pyrazol-1 -yl)azetidin-3-yl)acetonitrile N II ? ,A,
__ N 0- [00790]Step A: Preparation of tert-butyl
3-(cyanomethyl)-3-(4-(7-(2- methoxypyrimidin-5-ynimidazo [ 1,2-
clpyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine-1 -  carboxylate : Prepared
according to Example 103, Step A, replacing 1-(oxetan-3-y1)-4- (4,4,5,5
-tetramethyl-1,3 ,2- dioxaboro lan-2-y1)-1H-pyrazole with
2-methoxypyrimidin-5- ylboronic acid to yield title compound in 52% yield.
MS (apci) m/z = 488.1(M+H).  WO 2011/130146PCT/US2011/031896 170
[00791]StepB:Preparationof2-(1-(cyclopropylsulfony1)-3-(4-(7-(2-
methoxypyrimidin-5-yl)imidazo [1,2- clpyrimidin-5-y1)-1H-pyrazol-1-yl)az
etidin-3 -  vflacetonitrile : tert-Butyl 3
-(cyanomethyl)-3-(4-(7-(2-methoxypyrimidin-5 -yl)imidazo [1,2- c]
pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidine-1 - carboxylate (150 mg, 0.308
mmol) was dissolved in Me0H (5m1) and a 4M HC1/dioxane solution (5 mL) was
added. The resulting mixture was stirred for 20 minutes and then was
concentrated to a solid. To the solid was added dichloromethane (15 mL) and
diisopropyl ethylamine (787 iut, 4.52 mmol). After 10 minutes, the
resulting mixture was cooled to -40 C and cyclopropanesulfonyl chloride
(43.3 mg, 0308 mmol) was added. The reaction mixture was allowed to come to
ambient temperature overnight. The resulting mixture was concentrated to an
oil and the oil was chromatographed to yield 70.8 mg (46.8%) of the title
compound. MS (apci) m/z = 509.0 (M+H). Example 142 



2 (3 (4 (7 (2
methoxypyrimidin-5-yflimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-
(trifluoromethylsulfonynazetidin-3-vflacetonitrile  cF, po, N N-N \ N ey
I''N II ?.Ni?.0 [00792]Prepared according to Example 141, replacing
cyclopropanesulfonyl chloride with trifluoromethanesulfonic anhydride to
yield title compound in 91.7% yield. MS (apci) m/z = 520.2 (M+H). Example
143 2 (3 (3 (7 (1 (2
(methylsulfonyflethyl)-1H-pyrazol-4-y1)imidazorl,2-clpyrimidin-5-y1)-1H-
pyrazol-1-y1)-1-(2,2,2-trifluoroethypazetidin-3-ypacetonitrile    171
[00793]Step A: Preparation of
1-(2-(methylsulfonyl)ethyl)-4-(4,4,5,5-tetramethyl- 1,3 ,2-
dioxaborolan-2-y1)-1H-pyrazo le :
4-(4,4,5,5-Tetramethy1-1,3,2-dioxaborolan-2-y1)-1Hpyrazole (5.3 g, 27.31
mmol), methylvinyl sulfone (4.349 g, 40.97 mmol) and DBU (2.042 mL, 13.66
mmol) were suspended in dry acetonitrile (54.63 mL) in a sealed glass bomb
and heated in a sand bath at 90 C overnight. The resulting reaction mixture
was concentrated to a solid and the solids were washed with hexanes to
yield 5.2 g (63.4%) of the title compound. [00794]Step B:Preparation of
tert-butyl 3-(cyanomethyl)-3-(4-(7-(1-(2-
(methylsulfonyflethyl)-1H-pyrazol-4-0)imidazo[1,2-clpyrimidin-5-y1)-1H-pyra
zol-1-  yl)azetidine- 1 -carboxylate : Prepared according to Example 103,
Step A, replacing 1- (oxetan-3 -y1)-4-(4,4,5 ,5 -tetramethyl-1,3 ,2-
dioxaboro lan-2-y1)-1H-pyrazo lewith2- methoxypyrimidin-5-ylboronic acid to
yield title compound in 53% yield. MS (apci) m/z = 552.2 (M+H). [00795]Step
C: Preparation of 2-(3 -(3 -(7-(1 -(2-(methylsulfonyl)ethyl)-1H-pyrazol-4-
yflimidazo
r1,2-c[pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-(2,2,2-trifluoroethyl)azetidin-3-
y1)acetonitrile : Tert-butyl 3 -(cyanomethyl)-3 -(4 -(741
-(2-(methylsulfonyl)ethyl)-1H-pyrazol4-yl)imidazo [1,2-c] pyrimidin-5
-y1)-1H-pyrazol-1 -yl)azetidine-l-carboxylate (150 mg, 0.2725 mmol) was
dissolved in Me0H (5 mL) and a 4M HC1/dioxane solution (5 mL) was added.
The resulting mixture was stirred for 20 minutes and then concentrated to a
solid. To the solid was added dichloromethane and diisopropyl
ethylamine.(474uL, 4.52 mmol). After 10 minutes, the resulting mixture was
cooled to -40 C and 2,2,2-trifluoroethyl trifluoromethanesulfonate (126 mg,
0.543 mmol) was added. The reaction mixture was allowed to come to ambient
temperature overnight. The resulting mixture was concentrated to an oil and
the oil was chromatographed to yield 75 mg (51.7%) of the title compound.
MS (apci) m/z = 534.1 (M+H). 



Example 144 2 (3 (3 (7 (1
methy1-2-oxo-1,2-dihydropyridin-4-yl)imidazor1,2-c[pyrimidin-5-y1)-1H-
pyrazol-1-y1)-1-(2,2,2-trifluoroethypazetidin-3-ypacetonitrile    172
carboxylate: Prepared according to Example 103, Step A, replacing
1-(oxetan-3-y1)-4- (4,4,5,5 -tetramethyl-1,3 ,2- dioxaboro
lan-2-y1)-1H-pyrazole with 1 -methyl-4-(4,4,5 ,5 -
tetramethy1-1,3,2-dioxaborolan-2-yl)pyridin-2(1H)-one to yield title
compound in 70.9% yield. MS (apci) m/z = 487.1 (M+H). [00797]Step B:
Preparation of 2-(3-(3-(7-(1-methy1-2-oxo-1,2-dihydropyridin-4-
yl)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-(2,2,2-trifluoroethyl)a
zetidin-3- y1)acetonitrile: tert-Butyl 3
-(cyanomethyl)-3-(3-(7-(1-methy1-2-oxo-1,2- dihydropyridin-4- yl)imidazo
[1,2- c] pyrimidin-5 -y1)-1H-pyrazol-1-yl)azetidine-1-carboxylate (250 mg,
0.514 mmol) was dissolved in Me0H (5 mL) and a 4M HC1/dioxane solution (5
mL) was added. The resulting mixture was stirred for 20 minutes and then
was concentrated to a solid. To the solid was added dichloromethane and
diisopropyl ethylamine (478iaL, 4.54 mmol). After 10 minutes, the resulting
mixture was cooled to -40 C and 2,2,2-trifluoroethyl
trifluoromethanesulfonate (239 mg 1.03 mmol) was added. The reaction
mixture was allowed to come to ambient temperature over night. The
resulting mixture was concentrated to an oil and the oil was
chromatographed to yield 54.7 mg (22.7%) of the title compound. MS (apci)
miz = 469.1 (M+H). Example 145 2-(3 -(3-(7-(1-methy1-6-oxo-1 ,6-
dihydropyridin-3 -yl)imidazo [1,2- cl pyrimidin-5 -y1)-1H-
pyrazol-1-y1)-1-(2,2,2-trifluoro ethypaz etidin-3-yl)acetonitrile
[00798]Prepared according to Example 144, replacing 1-methy1-4-(4,4,5,5-
tetramethyl- 1,3 ,2-dioxaboro lan-2-yl)pyridin-2 (1H)-one with 1-methyl-5
-(4,4,5 ,5-tetramethyl1,3,2-dioxaborolan-2-yl)pyridin-2(1H)-one to yield
title compound in 22.7% yield. MS (apci) m/z = 487.1 (M+H).  173 Example
146 2-(3-(4-(7-(4-(trifluoromethyl)phenyl)imidazo [1 ,2 -cipyrimidin-5
-y1)-1H-pyrazol-1-y1)-1-
(trifluoromethylsulfonyl)azetidin-3-vflacetonitrile CN
[00799]StepA:Preparationoftert-butyl3-(cyanomethyl)-3-(4-(7-(4-
(trifluoromethyl)phenyl)imidazo [1 ,2-c]pyrimidin-5
-y1)-1H-pyrazol-1-yl)azetidine-1- carboxylate: To a vial charged with
tert-butyl 3-(4-(7-chloroimidazo[1,2-c]pyrimidin-5-y1)-
1H-pyrazol-1-y1)-3-(cyanomethyl)azetidine-l-carboxylate (Preparation N; 490
mg; 1.18 mmol); 4-(trifluoromethyl)phenylboronic acid (337 mg; 1.78 mmol);
Pd2dba3 (108 mg; 0.118 mmol); XPHOS (113 mg; 0.237 mmol) and potassium
phosphate (3.55 mmol; 2M aqueous solution) was added 1,4-dioxane (10 mL).
The mixture was sparged with nitrogen for 15 minutes. The vial was then
sealed and heated for 3 hours at 75 C with magnetic stirring. The mixture
was diluted with methylene chloride (20 mL) and aqueous sodium bicarbonate
solution (20 mL) was added. The mixture was extracted into methylene
chloride (2 x 20 mL). The combined organic extracts were dried over
magnesium sulfate, filtered and evaporated under reduced pressure. The
resulting materiel was triturated with ether and the solids were collected
and dried under vacuum to give the desired product as an off white solid
(410 mg). MS (apci) m/z = 524.2 (M+H). [00800]Step B: Preparation of
2-(3-(4-(7-(4-(trifluoromethyl)phenyl)imidazo [1,2- c]
pyrimidin-5-y1)-1H-pyrazol-1 -yl)azetidin-3-yl)acetonitrile dihydro
chloride : To a solution of tert-butyl 3 -(cyanomethyl)-3
-(4-(7-(4-(trifluoromethyl)phenyl)imidazo [1 ,2-c] pyrimidin-5 -
y1)-1H-pyrazol-1-y1)azetidine-1-carboxylate (400 mg; 0.764 mmol) in
1,4-dioxane ( 5 mL) was added, in two equal portions, a solution of
hydrogen chloride (31 mmol; 4M in 1,4- dioxane). The resulting suspension
was stirred in a sealed vial for 2 days at ambient temperature. The solvent
was evaporated under a stream of nitrogen and the resulting solid was dried
under vacuum to give an off white solid (370 mg). MS (apci) m/z = 424.1
(M+H).  [00801] Step C: Preparation of
2-(3-(4-(7-(4-(trifluoromethyl)phenyl)imidazo [1,2- c]pyrimidin-5
-y1)-1H-pyrazol-1 -y1)-1-(trifluoromethylsulfonyl)azetidin-3
-ypacetonitrile : A  



174 solution of 2-(3-(4-(7-(4-(trifluoromethyl)phenyl)imidazo [1 ,2- c]
pyrimidin-5 -y1)-1H-pyrazol1-yl)azetidin-3-yl)acetonitrile dihydrochloride
(100 mg; 0.201 mmol) and 4- dimethylaminopyridine (1.2 mg; 0.01 mmol) in
methylene chloride (3 mL) under nitrogen was cooled to 0 C. TEA (225 gL;
1.61 mmol) was added followed by trifluoromethanesulfonic anhydride (68
!IL; 0.403mmol). The mixture was stirred for 3 hours. The mixture was
diluted with methylene chloride (20 mL) and washed with aqueous sodium
bicarbonate (20 mL). The aqueous phase was extracted with methylene
chloride (20 mL) and the combined organic phases were dried (sodium sulfate
and magnesium sulfate), filtered and evaporated under reduced pressure. The
material was purified by chromatography on silica gel, eluting with
methylene chloride/6% ammonia in methanol (50:1) to give an off white solid
(76 mg). MS (apci) m/z = 556.1 (M+H). Example 147 3 -(2,2-difluorocyc
lopropy1)-3-(4-(7-(1 -methyl-1H-pyrazol-4-ypimidazo [1 ,2-clpyrimidin-5-
v1)-1H-pyrazol-1 -14)propanenitrile  NC N-N N 0 [00802]Step A: Preparation
of 2,2-difluorocyclopropanecarbaldehyde: To a solution of 2-iodoxybenzoic
acid (7.12 g; 25.4 mmol) in DMSO (50 mL) was added (2,2-
difluorocyclopropyl)methanol (2.50 g; 23.1 mmol) and the mixture was
stirred for 3 hours under nitrogen. Water (200 mL) was added. The white
solids were removed by filtration and the filter cake was washed with
ether, taking care not to evaporate the volatile product. A minimal
quantity of ether was added to the filtrate and the aqueous phase was
separated. The ether solution was washed with water and then dried
(magnesium sulfate and sodium sulfate). The solution was filtered under
nitrogen taking care not to use too much reduced pressure. The resulting
ether solution (about 90mL) was taken directly to the next step.
[00803]Step B: Preparation of 3-(2,2-difluorocyclopropyl)acrylonitrile: To
a solution of diethyl cyanomethylphosphonate (4.09 g; 23.1 mmol) in dry THF
(200 mL) at 0 C under nitrogen was added potassium t-butoxide (23.1 mmol;
1M solution in THF). The mixture was stirred for 1 hour. The solution of
2,2-difluorocyclopropanecarbaldehyde from Step A was added and the mixture
was stirred while allowing to warm to ambient temperature. A portion of the
solvent was removed under reduced pressure and the remaining solution was
diluted  175 with ammonium chloride solution (50 mL). The mixture was
extracted into ethyl acetate (2 x 50 mL). The combined extracts were dried
(magnesium sulfate and sodium sulfate), filtered and evaporated under
reduced pressure. The material was purified by chromatography on silica
gel, eluting with hexane/ethyl acetate (3:1) to give 342,2-
difluorocyclopropypacrylonitrile (0.50 g) as a pale yellow oil (containing
some ethyl acetate). [00804]Step C: Preparation of
3-(2,2-difluorocyclopropy1)-3-(4-(7-(1-methy1-1H-
: To a mixture of 7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-y1)imidazo
[1 ,2-c]pyrimidine (200 mg; 0.754 mmol) and DBU (56 ilL; 0.37 mmol) in
acetonitrile (10 mL) was added 342,2- difluorocyclopropypacrylonitrile
(0.75 mmol). The mixture was stirred in a sealed vial at 50 C for 24 hours.
Further 3-(2,2-difluorocyclopropyl)acrylonitrile (0.4 mmol) was added and
the mixture was stirred for a further 24 hours at 50 C. The solvent was
removed under reduced pressure and the material was purified on silica gel,
eluting with methylene chloride/6% ammonium hydroxide in methanol (50:1 to
15:1) to give 342,2- difluorocyc
lopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1Hpyrazol-1-y1)propanenitrile (160 mg) as a mixture
of diastereoisomers. MS (apci) m/z = 395.1 (MAI). Example 147A Isolation of
(S)-3-((S)-2,2-difluorocyclopropy1)-3-(4-(7-(1-methy1-1H-pyrazol-4-
vnimidazo [1,2-clpyrimidin-5-0)-1H-pyrazol-1-0)propanenitrile   [00805]A
mixture of 3 -(2,2-di fluor cyclopropy1)-3 -(4-(7-(1-methy1-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile (prepared
according to Example 147) is subjected to chiral chromatography to provide
(S)-34(S)-2,2- difluorocyc
lopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1Hpyrazol-1-yl)propanenitrile as a single
enantiomer. Alternatively a mixture of 342,2- difluorocyc
lopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1Hpyrazol-1-yl)propanenitrile is subjected to column
chromatography to separate the two diastereomers. Each diastereomeric pair
is then subjected to chiral chromatography to yield  WO
2011/130146PCT/US2011/031896 



176 the two enantiomers and provide
(S)-34(S)-2,2-difluorocyclopropy1)-3-(4-(7-(1-methyl-1Hpyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile as a single
enantiomer. Example 147B Isolation of
(R)-3-((S)-2,2-difluorocyclopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-
ypimidazo[1,2-clpyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile  Nc --,  i
N-N (R)(s) F  [00806]A mixture of 3 -(2,2-di fluor cyclopropy1)-3
-(4-(7-(1-methy1-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile (prepared
according to Example 147) is subjected to chiral chromatography to provide
(R)-34(S)-2,2-
difluorocyclopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)-1Hpyrazol-1-yl)propanenitrile. Alternatively a mixture
of 3-(2,2-difluorocyclopropy1)-3-(4-(7-
(1-methyl-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)pro
panenitrile is subjected to column chromatography to separate the two
diastereomers. Each diastereomeric pair is then subjected to chiral
chromatography to yield the two enantiomers and provide (R)3
-((S)-2,2-difluoro cyclopropy1)-3 -(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin5-y1)-1H-pyrazol-1-yl)propanenitrile as a single
enantiomer. Example 147C Isolation of
(S)-34(R)-2,2-difluorocyclopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-
yl)imidazo [1,2- clpyrimidin-5-y1)-1H-pyrazol-1-yl)prop anenitrile  NC N-N
(S)(R) V F  [00807]A mixture of 3 -(2,2-di fluor cyclopropy1)-3
-(4-(7-(1-methyl-1H-pyrazol-4-
yl)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile (prepared
according to Example 147) is subjected to chiral chromatography to provide
(S)-34(R)-2,2- difluorocyc
lopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)-1Hpyrazol-1-yl)propanenitrile. Alternatively a mixture
of 3-(2,2-difluorocyclopropy1)-3-(4-(7-  177
(1-methyl-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)pro
panenitrile is subjected to column chromatography to separate the two
diastereomers. Each diastereomeric pair is then subjected to chiral
chromatography to yield the two enantiomers and provide (S)- 3
-((R)-2,2-difluoro cyc lopropy1)-3-(4-(7-(1 -methyl-1H-pyrazol-4-y1)imidazo
[1 ,2-c]pyrimidin5-y1)-1H-pyrazol-1-yl)propanenitrile as a single
enantiomer. Example 147D 



Isolation of
(R)-34(R)-2,2-difluorocyclopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-
ynimidazo [1,2- clpyrimidin-5-y1)-1H-pyrazol-1-yl)prop anenitrile
[00808]A mixture of 3 -(2,2-di fluor cyclopropy1)-3
-(4-(7-(1-methyl-1H-pyrazol-4-
yOimidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)propanenitrile (prepared
according to Example 147) is subjected to chiral chromatography to provide
(R)-34(R)-2,2- difluorocyc
lopropy1)-3-(4-(7-(1-methyl-1H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)-1Hpyrazol-1-yl)propanenitrile. Alternatively a mixture
of 3-(2,2-difluorocyclopropy1)-3-(4-(7-
(1-methyl-1H-pyrazol-4-y1)imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)pro
panenitrile is subjected to column chromatography to separate the two
diastereomers. Each diastereomeric pair is then subjected to chiral
chromatography to yield the two enantiomers and provide (R)3
-((R)-2,2-difluoro cyc lopropy1)-3 -(4-(7-(1
-methyl-1H-pyrazol-4-y1)imidazo [1
,2-c]pyrimidin5-y1)-1H-pyrazol-1-yl)propanenitrile as a single enantiomer.
Example 148 2-(6-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1 ,2-cl
pyrimidin-5 -y1)-1H-pyrazol-1-y1)-2-  oxaspiro [3 .3]
heptan-6-yl)acetonitrile  NC N-ITX)' V -NI [00809]Step A: Preparation of
6-(phenylsulfony1)-2-oxaspiro[3.31heptane: To a solution of
methylsulfonylbenzene (2.00 g; 12.8 mmol) in dry THF (40 mL) under nitrogen
at 0 C was added butyl lithium (25.6 mmol; 2.5M solution on hexane). The
mixture was stirred  178 for 1 hour and then cooled to -20 C.
Tetramethylethylenediamine (1.93 mL; 12.8 mmol) was added followed by a
solution of 3,3-bis(chloromethyl)oxetane (1.98 g; 12.8 mmol) in dry THF (10
mL). The mixture was allowed to warm to 0 C and then slowly allowed to
reach 15 C over 12 hours. Water (100 mL) was added and the mixture was
extracted into ethyl acetate (4 x 50 mL). The combined extracts were dried
over sodium sulfate, filtered and concentrated under reduced pressure. The
material was purified on silica gel (Biotage system, utilizing two 120 g
columns in series) eluting with hexane/ethyl acetate (2:1 to 1:2 gradient).
The desired product was obtained as an off white solid (700 mg).
[00810]Step B: Preparation of 2-oxaspiro[3.3]heptan-6-one: A solution of 6-
(phenylsulfony1)-2-oxaspiro[3.3]heptane (300 mg; 1.26 mmol) in dry THF (5
mL) was stirred under nitrogen at -78 C. Butyl lithium (1.38 mmol; 2.5M
solution in hexane) was added and the mixture was stirred for 15 minutes.
Peroxybis(trimethylsilane) (247 mg; 1.38 mmol) was added as a solution THF
(2 mL) and the mixture was allowed to warm to ambient temperature with
stirring over 12 hours. The mixture was added to aqueous sodium bicarbonate
(50 mL) and extracted into ethyl acetate (5 x 25 mL). The combined extracts
were dried over sodium sulfate, filtered and concentrated under reduced
pressure. The material was purified by chromatography on silica gel,
eluting with hexane/ethyl acetate (1:1) to give the product as an oil (52
mg). [00811]Step C: Preparation of
2-(2-oxaspiro[3.3]heptan-6-ylidene)acetonitrile: To a solution of diethyl
cyanomethylphosphonate (82 mg; 0.464 mmol) in THF ( 2 mL) at 0 C under
nitrogen was added potassium t-butoxide (0.51 mmol; 1M solution in THF) and
the mixture was stirred at 0 C for 1 hour. A solution of
2-oxaspiro[3.3]heptan-6-one (52 mg; 0.464 mmol) in THE (1 mL) was added. A
precipitate formed and further THF (1 mL) was added to enhance the
stirring. The reaction mixture was allowed to stir for 4 hours at ambient
temperature. The reaction mixture was partitioned between saturated aqueous
ammonium chloride (10 mL) and ethyl acetate (10 mL). The phases were
separated and the aqueous phase was extracted with ethyl acetate (3 x 10
mL). The extracts were combined, dried (sodium sulfate), filtered and
evaporated under reduced pressure. The material was purified by silica gel
chromatography eluting with hexane/ethyl acetate (3:2) to give the product
as a colorless oil (20 mg). [00812]Step D: Preparation of
2-(6-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2- 



pyrimidin-5 -y1)-1H-pyrazol-1 -y1)-2-oxaspiro [3.31heptan-6-y1)acetonitrile
: A mixture of 7- (1-methy1-1H-pyrazol-4-y1)-5 -(1H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidine (25 mg; 0.094 mmol),
2-(2-oxaspiro[3.3]heptan-6-ylidene)acetonitrile (19 mg; 0.14 mmol) and DBU
(7.2  179 mg; 0.047 mmol) in acetonitrile (1 mL) was stirred in a sealed
vial at 50 C for 24 hours. The solvent was removed under reduced pressure
and the material was purified by silica gel chromatography, eluting with
(6% ammonium hydroxide in methanol)/methylene chloride (1:25 to 1:15
gradient) to provide pure desired product as a white solid (27.5 mg). MS
(apci) m/z = 401.1 (M+H). Example 149 2434447- cyclopropylimidazo [1 ,2- cl
pyrimidin-5 -y1)-1H-pyrazol-l-y1)-1 -(2,2,2- trifluoro
ethyl)azetidin-3-ynacetonitrile
[00813]StepA:Preparationoftert-butyl3-(cyanomethyl)-3-(4-(7-
cyclopropylimidazo [1 ,2- c] pyrimidin-5 -y1)-1H-pyrazol-1 -yl)azetidine-1-
carboxylate : To a vial were added tert-butyl 3 -(4-(7- chloroimidazo
[1,2-c]pyrimidin-5 -y1)-1H-pyrazol-1 -y1)-3 -
(cyanomethyl)azetidine-l-carboxylate (Preparation N; 400 mg; 0.967 mmol),
cyclopropylboronic acid (830 mg; 9.67 mmol), Pd2dba3 (177 mg; 0.193 mmol),
XPHOS (92 mg; 0.913 mmol), S-Phos (79 mg; 0.913 mmol), potassium phosphate
(3.87 mmol; 2M aqueous solution) and 1,4-dioxane (10 mL). The mixture was
sparged with nitrogen for 15 minutes and the vial was sealed. The mixture
was heated at 75 C with stirring for 6 hours. The mixture was allowed to
cool and diluted with methylene chloride (30 mL). Aqueous sodium
bicarbonate solution (20 mL) was added. The phases were separated and the
aqueous phase was extracted into methylene chloride (2 x 30 mL). The
combined organic phases were dried (magnesium sulfate), filtered and
concentrated under reduced pressure. [00814]The material was purified by
chromatography on silica gel, eluting with methylene chloride/6% ammonium
hydroxide in methanol (98:2 to 96:4 gradient) to give the desired product
(260 mg). [00815]Step B: Preparation of
2-(3-(4-(7-cyclopropylimidazo[1,2-clpyrimidin-5-y1)-
1H-pyrazol-1-yl)azetidin-3-ypacetonitrile trihydrochloride: To a solution
of tert-butyl 3- (cyanomethyl)-3 -(4-(7-cyclopropylimidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine1 -carboxylate (100 mg; 0.238
mmol) in 1,4-dioxane (1 mL) was added hydrogen chloride in 1,4-dioxane (2.4
mL; 4M solution). The mixture was stirred in a sealed vial for 3 hours. The
180 solvent was removed under reduced pressure to give the product (100 mg)
as an off white solid. MS (apci) m/z = 320.1 (M+H). [00816]Step C:
Preparation of 2-(3-(4-(7-cyclopropylimidazo[1,2-c]pyrimidin-5-y1)-
1H-pyrazol-1-y1)-1-(2,2,2-trifluoroethypazetidin-3-y1)acetonitrile: To a
mixture of 2-(3 -(4- (7-cyclopropylimidazo [1,2- c] pyrimidin-5
-y1)-1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile trihydrochloride (100 mg;
0.233 mmol) and acetonitrile (2 mL) was added 2,2,2- trifluoroethyl
trifluoromethanesulfonate (108 mg; 0.466 mmol) and TEA (118 mg; 1.17 mmol).
The mixture was stirred in a sealed vial for 15 hours. Water (40 mL) was
added and the mixture was extracted into methylene chloride (3 x 30 mL).
The combined extracts were dried (sodium sulfate and magnesium sulfate),
filtered and concentrated under reduced pressure. The material was purified
by chromatography on silica gel, eluting with methylene chloride/6%
ammonium hydroxide in methanol (98:2 - 96:4 gradient) to give the desired
product as a white foam (56 mg). MS (apci) m/z = 402.1 (M+H). Example 150
2-(2-(4-(7-(1-methv1-1H-pyrazol-4-0)imidazor1,2-clpyrimidin-5-v1)-1H-pyrazo
l-1-v1)-7-  oxaspiro [3.5 nonan-2-vflacetonitrile  NC N-N  [00817]Step A:
Preparation of 4-methylenetetrahydro-2H-pyran: A solution of 



dihydro-2H-pyran-4(3H)-one (2.50g; 25 Ommol) in THF (50mL) was sparged with
nitrogen for 15 minutes. The solution was cooled to 5 C under nitrogen with
stirring. A solution of Tebbe reagent (bis(cyclopentadieny1)-
u-chloro(dimethylaluminum)-u-methylenetitanium) (25.0 mmol; 0.50 M solution
in toluene; Sigma-Aldrich Chemical Co.) was added. The mixture was allowed
to warm to ambient temperature. Ether was added (400 mL). The reagent was
quenched by the careful addition of 0.1M sodium hydroxide (10 mL). (The
quench is highly exothermic with considerable effervescence). The resulting
solution was dried (sodium sulfate) and filtered through a mixture of
Celite0 and alumina washing the filter cake with ether. The filtrate was
partially concentrated to remove the majority of the ether at 50 C and a
pressure of 580 mm Hg. The resulting mixture was diluted with pentane,
filtered through Celite0 and then partially concentrated as previously
(taking care not to lose  181 the volatile product). The resulting solution
in toluene/pentane was continued to the next step without characterization
of the product. [00818]Step B: Preparation of
1,1-dichloro-7-oxaspiro[3.51nonan-2-one: Zinc was activated according to a
published procedure (Synthesis 1971; 415). Hydrated copper sulfate (14 g)
was dissolved in water (150 mL) and added to zinc dust (60 g). The mixture
was stirred for 2 hours under nitrogen. The activated zinc was isolated by
filtration, washed with acetone and dried in a vacuum oven at 100 C prior
to use. The solution of 4- methylenetetrahydro-2H-pyran from Step A was
dried with sodium sulfate and magnesium sulfate and filtered through
Celite0 (washing the cake with ether). This removed some orange solids
which had precipitated. A solution of trichloroacetyl chloride (5.00 g;
27.5 mmol) in dry ether (250 mL) was added slowly (over 4 hours) to a
stirred refluxing mixture of the 4-methylenetetrahydro-2H-pyran in dry
ether (250 mL) and the activated zinc (5.00 g; 76.5 mmol) under nitrogen.
The mixture was stirred for 16 hours at reflux. The solution was filtered
through Celite0 and concentrated under reduced pressure. The material was
purified by chromatography on silica gel, eluting with 10:1 hexane/ethyl
acetate to give impure product (160 mg) as a colorless oil which was
continued directly on to the next step. [00819]Step C: Preparation of
7-oxaspiro[3.5]nonan-2-one: The impure 1,1-dichloro-
7-oxaspiro[3.5]nonan-2-one from Step B was stirred with zinc (150 mg; 2.30
mmol) and 5 mL of acetic acid/water (1:1) for 4 hours. The mixture was
stored at -20 C for 1 day, diluted with ether (20 mL) and filtered through
a pad of Celite0. The solution was neutralized with aqueous sodium
bicarbonate solution and extracted into ether (5 x 20 mL). The combined
ether extracts were dried (sodium sulfate), filtered and concentrated under
reduced pressure. The material was purified by chromatography on silica
gel, eluting with 1:1 ethyl acetate/hexane to give the product as a
colorless oil (61 mg). [00820]Step D: Preparation of
2-(7-oxaspiro[3.51nonan-2-ylidene)acetonitrile: This was prepared from
7-oxaspiro[3.51nonan-2-one (45mg; 0.321mg) in analogous fashion to Example
148, Step C to give the desired product (43 mg). [00821]Step E: Preparation
of 2-(2-(4-(7-(1-methy1-1H-pvrazol-4-v1)imidazo[1,2- CI
pyrimidin-5-y1)-1H-pyrazol-1 -y1)-7-oxaspiro [3.51nonan-2-yflacetonitrile :
This was prepared from
7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-y1)imidazo [1,2-c]pyrimidine
(40 mg; 0.151 mmol) and 2-(7-oxaspiro[3.5]nonan-2-ylidene)acetonitrile (37
mg; 0.226 mmol) in analogous fashion to Example 148, Step D to give the
desired product (39 mg). MS (apci) m/z = 429.2 (M+H).  182 Example 151
2-(2-(4-(7-(1-methy1-1H-pyrazol-4-yflimidazo[1,2-clpyrimidin-5-y1)-1H-pyraz
ol-1- y1)spirof3.51nonan-2-vflacetonitrile  NC V,  [00822]Step A:
Preparation of 1,1-dichlorospiro[3.5]nonan-2-one: This was prepared
according to a literature procedure (Tetrahedron 1993, 49(36), 8159).
Activated zinc (5.00g; 76.5mmol) (prepared according to Example 150, Step
B) and methylenecyclohexane (2.40 g; 25.0 mmol) in dry ether (100 mL) under
nitrogen were mixed in a 250 mL 3-neck flask with an addition funnel and
condenser attached. The mixture was placed in a sonic bath at 25 C.
Trichloroacetyl chloride (5.91g; 32.5 mmol) in dry ether (50 mL) was added
dropwise as the solution was sonicated. The sonication was continued for 3
hours. The mixture was filtered through Celite0 and the solution was washed
with saturated aqueous ammonium chloride solution (50 mL) and aqueous
sodium bicarbonate solution (50 mL). The solution was dried (sodium
sulfate), filtered and concentrated under reduced pressure. The residue was
passed through a plug of silica gel using ether. The filtrate was
evaporated to give the product as a yellow oil (5.03 g). [00823]Step B:
Preparation of spiro[3.5]nonan-2-one: According to a literature procedure
(Tetrahedron 1993, 49(36), 8159). A mixture of
1,1-dichlorospiro[3.5]nonan-2-one (5.00 g; 24.1 mmol) and zinc dust (4.74
g; 72.4 mmol) was stirred in acetic acid (60 mL) and water (30 mL) for 4
hours. The solution was then stored at -20 C for 15 hours. The mixture was
filtered through Celite(r), washing with ether and hexane, and then the
filtrate was washed with aqueous sodium hydroxide solution (2N; 4 x 100
mL). (This resulted in the precipitation of white salts, which needed to be
removed by filtration). The organic phase was washed with water (30 mL),
dried (sodium sulfate), filtered and concentrated under reduced pressure.
The material was purified by chromatography on silica gel, eluting with
hexane/ether (10:1) to give the desired product as an almost colorless oil
(2.56 g). [00824]Step C: Preparation of
2-(spiro[3.5]nonan-2-ylidene)acetonitrile: This was 



prepared from spiro[3.5]nonan-2-one (1.25 g) using the procedure described
in Example 148, Step C to give the desired product (1.14 g).  WO
2011/130146PCT/US2011/031896 183 [00825]Step D: Preparation of
2-(2-(4-(7-(1-methy1-1H-pyrazol-4-y1)imidazo[1,2-
clpyrimidin-5-y1)-1H-pyrazol-1-y1)spiro[3.5]nonan-2-yOacetonitrile: This
was prepared from 7-(1-methy1-1H-pyrazol-4-y1)-5-(1H-pyrazol-4-y1)imidazo
[1 ,2-c]pyrimidine (100 mg; 0.377 mmol) and
2-(spiro[3.5]nonan-2-ylidene)acetonitrile (91 mg; 0.565 mmol) using the
procedure described in Example 148, Step D to give the desired product (60
mg). MS (apci) m/z = 427.2 (M+H). Example 152 3-cyclopropy1-3 -(443
-fluoro-7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-clpyrimidin-5-y1)-
1H-pyrazol-1-y1)propanenitrile   N -N  [00826]3 -Cyclopropy1-3
-(4-(7-(1-methy1-1H-pyrazol-4-ypimidazo [1,2-c]pyrimidin-5-
y1)-1H-pyrazol-1-y1)propanenitrile (Example 2; 0.200 g, 0.558 mmol),
Selecffluor0 (0.395 g, 1.12 mmol) and acetic acid (0.320 mL, 5.58 mmol)
were suspended in MeCN (20 mL) and heated to 80 C overnight. The reaction
mixture was cooled to ambient temperature and the reaction mixture
partitioned between saturated aqueous sodium hydrogen carbonate and ethyl
acetate. The combined organic extracts were washed with brine, dried,
magnesium sulfate and concentrated under reduced pressure to afford the
crude material, which was purified by flash column chromatography, eluting
with 1-2 % (9:1 MeOH:NH4OH)/dichloromethane to provide the
3-cyclopropy1-3-(4-(3-fluoro-7-(1-methy1-1H-pyrazol-4-y1)imidazo [1,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-yl)propanenitrile (0.042 g, 0.112 mmol, 20%
yield). MS (apci) m/z = 377.1 (M+H).  184 Example 153
2-(3-(4-(3-chloro-7-(1-(oxetan-3-y1)-1H-pyrazol-4-yl)imidazo[1,2-c]pyrimidi
n-5-y1)-1H-
Pvrazol-1-y1)-1-(2,2,2-trifluoroethyl)azetidin-3-yflacetonitrile  N  ---N1
[00827]2-(3-(4-(7-(1-(Oxetan-3-y1)-1H-pyrazol-4-yl)imidazo [1
,2-c]pyrimidin-5-y1)- 1H-pyrazol-1-y1)-1-(2,2,2-trifluoroethyDazetidin-3
-ypacetonitrile (Example 105; 0.040 g, 0.08274 mmol) was suspended in DCM
(3 mL) and saturated aqueous NaHCO3 (1 mL). nChlorosuccinimide (0.017 g,
0.124 mmol) was added in one portion and the reaction mixture stirred at
ambient temperature overnight. Additional n-chlorosuccinimide (0.033 g,
0.248 mmol) was added and the reaction was allowed to stir at ambient
temperature overnight. The reaction mixture was partitioned between
saturated aqueous NaHCO3 and DCM. The combined organic extracts were washed
with brine, dried (MgSO4), filtered and concentrated under reduced pressure
to afford the crude material, which was purified by flash column
chromatography, eluting with 1-2 % (9:1 MeOH:NH4OH)/DCM to provide
2-(3-(4-(3-chloro7-(1-(oxetan-3-y1)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-(2,2,2-
trifluoroethyl)azetidin-3-yl)acetonitrile (0.012 g, 0.023 mmol, 28% yield).
MS (apci) m/z = 518.1 (M+H). Example 154 



2-(3-(4-(3-fluoro-7-(1-methy1-1H-pyrazol-4-ypimidazo [1 ,2-cl pyrimidin-5
-y1)-1H-pyrazol-1 - Y1)-1-((trifluoromethyl)sulfonvflazetidin-3
-yl)acetonitrile   185 0.407 mmol), Selectfluor (0.288 g, 0.814 mmol) and
acetic acid (0.233 mL, 4.07 mmol) were suspended in MeCN (20 mL) and heated
to 80 C overnight. The reaction mixture was cooled to ambient temperature
and the reaction mixture was partitioned between saturated aqueous sodium
hydrogen carbonate and ethyl acetate. The combined organic extracts were
washed with brine, dried, magnesium sulfate and concentrated under reduced
pressure to afford the crude material, which was purified by flash column
chromatography, eluting with 1-2 % (9:1 MeOH:NH4OH)/ dichloromethane to
provide 2-(3-(4-(3-fluoro-7-(1-methy1-1Hpyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-1-
(trifluoromethylsulfonyl)azetidin-3-ypacetonitrile (0.043 g, 0.084 mmol,
21% yield). MS (apci) m/z = 510.1 (M+H). Example 155
2-(3-(4-(3-chloro-7-(1-methy1-1H-pyrazol-4-vnimidazo
[1,2-clpyrimidin-5-v1)-1H-pyrazol-1-
y1)-1-((trifluoromethyl)sulfonyl)azetidin-3-y1)acetonitrile  F F N ' N
---14 [00829]2-(3-(4-(7-(1-Methy1-1H-pyrazol-4-ypimidazo [1,2-c]pyrimidin-5
-y1)-1H- pyrazo 1-1 -y1)-1-(trifluoromethylsulfonyl)az etidin-3
-yl)acetonitrile (Example 96; 0.150 g, 0.305 mmol) was suspended in DCM (5
mL) and saturated aqueous NaHCO3 (2 mL). nChlorosuccinimide (0.204 g, 1.53
mmol) was added in one portion and the reaction mixture stirred at ambient
temperature overnight. The reaction mixture was partitioned between
saturated aqueous NaHCO3 and DCM. The combined organic extracts were washed
with brine, dried (MgSO4), filtered and concentrated under reduced pressure
to afford the crude material, which was purified by flash column
chromatography, eluting with 2 - 3 % (9:1
MeOH:NH4OH)/DCMtoprovide2-(3-(4-(3-chloro-7-(1-methy1-1H-pyrazol-4-
yl)imidazo [1,2-c] pyrimidin-5
-y1)-1H-pyrazol-1-y1)-1-(trifluoromethylsulfonyl)azetidin-3- yOacetonitrile
(0.027 g, 0.051 mmol, 17% yield). MS (apci) m/z = 526.0 (M+H).  186 Example
156
2-(1-(2,2-difluoroethyl)-3-(4-(7-(1-(oxetan-3-y1)-1H-pyrazol-4-yl)imidazo[1
,2-cipyrimidin-5- v1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrile  F
[00830]Step A: Preparation of tert-butyl
3-(cyanomethyl)-3-(4-(7-(1-(oxetan-3-y1)- 1H-pyrazol-4-yl)imidazo [1,2-c]
pyrimidin-5 -y1)-1H-pyrazol-1 -yl)azetidine-l-carboxylate: tert-Butyl3
-(4-(7-chloroimidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)-3-(cyanomethyl) 



azetidine-l-carboxylate (Preparation N; 2.00 g, 4.83 mmol),
1-(oxetan-3-y1)-4-(4,4,5,5-
tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrazole (Table 2, compound f; 1.81
g, 7.25 mmol), XPHOS (0.461 g, 0.967 mmol) and K3PO4 (7.25 mL, 14.5 mmol)
were suspended in 1,4- dioxane (50 mL) and purged with Ar (g) for 10
minutes. Pd2dba3 (0.443 g, 0.483 mmol) was added and the system sealed and
heated at 75 C overnight. The reaction mixture was cooled to ambient
temperature and partitioned between saturated aqueous NaHCO3 and Et0Ac. The
combined organic extracts were washed with brine, dried (MgSO4), filtered
and concentrated under reduced pressure to afford the crude material, which
was purified by flash column chromatography, eluting with 2-5 % (9:1
MeOH:NH4OH)/DCM to provide tert-butyl 3- (cyanomethyl)-3
-(4-(7-(1-(oxetan-3 -y1)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1Hpyrazol-1-yl)azetidine-1-carboxylate (1.46 g, 2.91
mmol, 60.2% yield). MS (apci) m/z = 502.2 (M+H).
[00831]StepB:Preparationof2-(3-(4-(7-(1-(oxetan-3-y1)-1H-pyrazol-4-
y0imidazo[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3-y1)acetonitrileb
is(2,2,2- trifluoroacetate): tert-Butyl 3
-(cyanomethyl)-3-(4-(7-(1-(oxetan-3 -y1)-1H-pyrazol-4- yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine-1-carboxylate (0.75 g, 1.5
mmol) was suspended in DCM (15 mL) and TFA (5 mL) and stirred at ambient
temperature for 2 hours. The reaction mixture was diluted with toluene and
concentrated under reduced pressure. The material was transferred to
another flask with DCM and Me0H and concentrated under reduced pressure to
afford the crude 2-(3-(4-(7-(1-(oxetan-3-y1)-1Hpyrazol-4-y0imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile  187
bis(2,2,2-trifluoroacetate) (1.31 g, 1.46 mmol, 97.4% yield), which was
used in the next step without further purification. [00832]Step C:
Preparation of 2-(1-(2,2-difluoro ethyl)-3 -(4-(7-(1 -(oxetan-3 -y1)- 1H-
pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile : 2-(3-
(4-(7-(1-(Oxetan-3-y1)-1H-pyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1- y1)azetidin-3-y1)acetonitrile
bis(2,2,2-trifluoroacetate) (0.080 g, 0.089 mmol), 2,2- difluoroethyl
trifluoromethanesulfonate (0.038 g, 0.178 mmol) and
N-ethyl-Nisopropylpropan-2-amine (0.093 mL, 0.534 mmol) were suspended in
DMF (5 mL) and stirred at ambient temperature for 1 hour. The reaction
mixture was partitioned between saturated aqueous NaHCO3 and Et0Ac. The
combined organic extracts were washed with brine, dried (MgSO4), filtered
and concentrated under reduced pressure to afford the crude material, which
was purified by flash column chromatography, eluting with 2.5-3.5 % (9:1 Me
OH:NH4OH)/D CM to provide 2-(1-(2,2-difluoro ethyl)-3 -(4-(7-(1 -(oxetan-3
-y1)- 1Hpyrazol-4-yl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile (0.005 g,
0.011 mmol, 12% yield). MS (apci) m/z = 466.2 (M+H). Example 157 2 (3 (4 (7
(1  (oxetan-3 -y1)-1H-pyrazo 1-4-yl)imidazo 1,2-cl pyrimidin-5
-y1)-1H-pyrazol-1 -y1)- 142,2,3 ,3 ,3 -p entafluoropropyl)azetidin-3
-ypacetonitrile
[00833]2-(3-(4-(7-(1-(Oxetan-3-y1)-1H-pyrazol-4-yl)imidazo [1 ,2-c]
pyrimidin-5-y1)- 1H-pyrazol-1 -y1)-1-(2,2,3 ,3 ,3 -p
entafluoropropyl)azetidin-3 -yl)acetonitrile was prepared according to the
procedure of Example 156, replacing 1 trifluoromethanesulfonate with
2,2,3,3,3-pentafluoropropyl trifluoromethanesulfonate. MS (apci) m/z =
534.1 (M+H).  188 Example 158 2-(3-(4-(7-(4-methoxyphenyl)imidazo [1,2-cl
pyrimidin-5 -y1)-1H-pyrazol-1-y1)-1 -
(trifluoromethylsulfonyl)azetidin-3-vflacetonitrile  N-N 



\ N   ., 0  [00834]StepA:Preparationoftert-butyl3-(cyanomethyl)-3-(4-(7-(4-
methoxyphenyl)imidazo [1 ,2- c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine-1
-c arboxylate : tert-Butyl3 -(4-(7-chloroimidazo [1,2-c]pyrimidin-5
-y1)-1H-pyrazo 1-1-y1)-3 - (cyanomethyl)azetidine-l-carboxylate
(Preparation N; 2.80 g, 6.76 mmol), 4- methoxybenzeneboronic acid (1.54 g,
10.1 mmol), dicyclohexyl(21,4',6'-triisopropylbipheny1- 2-yl)phosphine
(0.644 g, 1.35 mmol) and K3PO4 (10.1 mL, 20.3 mmol) were suspended in
1,4-dioxane (30 mL) and purged with Ar (g). Pd2dba3 (0.619 g, 0.676 mmol)
was added and the system sealed and heated at 75 C overnight. The reaction
mixture was diluted with Et0Ac and saturated aqueous NaHCO3. The bi-phasic
mixture was passed through a pad of Celite0 to remove solids. The Celite0
was washed with DCM and Me0H. The organic layer was separated and then
washed with brine, dried (MgSO4), filtered and concentrated under reduced
pressure to afford some crude material. This was combined with the DCM and
Me0H washed off the Celite0 to afford the crude total material. The crude
material was suspended in DCM to load onto a column. Many solids did not
dissolve and were collected and identified as desired crude material. The
crude material was loaded onto a column and purified by flash column
chromatography, eluting with 2-4 % (9:1 MeOH:NH4OH)/DCM to provide
tert-butyl
3-(cyanomethyl)-3-(4-(7-(4-methoxyphenyl)imidazo[1,2-c]pyrimidin-5-
y1)-1H-pyrazol-1-y1)azetidine-1-carboxylate (3.42 g, 7.044 mmol, 104.3 %
yield). MS (apci) m/z = 486.2 (M+H). [00835]Step B:  Preparation of
2-(3-(4-(7-(4-methoxyphenyl)imidazo[1,2-clpyrimidin- 5 -y1)-1H-pyrazol-1
-yl)azetidin-3-v1)acetonitrile dihydrochloride : tert-Butyl
3-(cyanomethyl)- 3 -(4-(7-(4-methoxyphenyl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidine-1carboxylate (1.60 g, 3.30
mmol) was suspended in 20 mL of 1,4-dioxane and then HC1 (41.2 mL, 165
mmol) (4 M in dioxane) was added in one portion. The reaction was stirred
at  189 ambient temperature overnight, then concentrated under reduced
pressure to afford the crude material, which was used in the next step
without further purification. [00836]Step C: Preparation of
2-(3-(4-(7-(4-methoxyphenyl)imidazo [1,2- cl pyrimidin-5-y1)-1H-pyrazol-1
-y1)- 1 -(trifluoromethylsulfonyl)azetidin-3 -yl)ac etonitrile : 2-
(3-(4-(7-(4-Methoxyphenyl)imidazo
[1,2-c]pyrimidin-5-y1)-1H-pyrazol-1-y1)azetidin-3- yl)acetonitrile
dihydrochloride (0.300 g, 0.655 mmol) and DIEA (0.57 mL, 3 3 mmol) were
suspended in DCM (10 mL) and cooled to 0 C. Trifluoromethanesulfonic
anhydride (0.165 mL, 0.982 mmol) was added dropwise and the reaction
mixture allowed to warm to ambient temperature overnight. The reaction
mixture was partitioned between saturated aqueous NaHCO3 and DCM. The
combined organic extracts were dried (MgSO4), filtered and concentrated
under reduced pressure and the crude material purified by flash column
chromatography, eluting with 2 % (9:1 MeOH:NH4OH)/DCM) to provide
2-(3-(4-(7-(4- methoxyphenyl)imidazo [1 ,2- c]pyrimidin-5-y1)-1H-pyrazol-1
-y1)-1 - (trifluoromethylsulfonyl)azetidin-3-y1) acetonitrile (0.188 g,
0.363 mmol, 55.5% yield). MS (apci) m/z = 518.1 (M+H). Example 159
2-(1-(cyclopropylsulfony1)-3-(4-(7-(4-methoxyphenvflimidazor1,2-clpyrimidin
-5-y1)-1H- razol- 1 - 1 azetkin-3- 1 acetonitrile 02s-4 o
[00837]2-(1-(Cyclopropylsulfony1)-3-(4-(7-(4-methoxyphenyl)imidazo [1 ,2-
c]pyrimidin-5-y1)-1H-pyrazol-1-yl)azetidin-3-y1)acetonitrile was prepared
according to the procedure of Example 158, replacing 1
trifluoromethanesulfonic anhydride with cyclopropanesulfonyl chloride. MS
(apci) m/z = 490.1 (M+H).  190 Example 160 
























































